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FOREWORD

The tradition of organizing annual all faculty imational conferences is now a firmly established
part of our long history. In connection with thiadition the 28 Agrarian Perspectives conference
will take place at the Faculty of Economics and iggament of the Czech University of Life Sciences
Prague during the period of 13 to 15 September 2017

The topic of this year’s conference is Competite®s of European Agriculture and Food Sectors.
The wide scope of the conference provides spaceaditinors in many research areas ranging
from Economics, Management, and Rural developmenhformatics and Systems Engineering.
The conference generates not only a platform fecwdising theoretical issues, but also for sharing
experience and finding new partners for the futaeperation in the field of research.

We are looking forward to listening to the repreaéue keynote speakers from the Czech Republic,
Ireland and Hungary, who will address the plenaegtimg of the conference in the T Congress Hall
on 13 September 2017. Tomas Doucha from the ltestifuAgricultural Economics and Information,
Alan Matthews - Professor Emeritus of European @gtural Policy in the Department
of Economics, School of Social Sciences and Phibgat Trinity College Dublin, Ireland, Petr
Blizkovsky - director at the General Secretariaihef Council of the European Union and Imre &ert
from the Agricultural Economics and Rural Developi&esearch Unit - Hungarian Academy
of Sciences, will provide a good starting pointleé conference. They will also, undoubtedly, spark
interesting debates and experience sharing whitilcentinue in parallel sessions in the afternoon
and the following day.

Round tables - the thematic discussion forums becamintegral part of Agrarian Perspectives
in 2016 and will continue again this year. At tloeimd tables we will discuss the topic of “soil
and life” from the economic, environmental and pedphical points of view.

You are also invited to participate in the optiofigld trip. We will visit several companies
of the agri-food complex and we can also look fadM@ visiting some beautiful places of cultural
interest in the Czech Republic.

In conclusion, | would like to express my strongidfethat the 26th Agrarian Perspectives
Conference, together with the beautiful environnaérdur faculty and university campus will create
an inspirational framework for all participants amdll contribute to the further development
of our research areas.

h(—_

Martin Pelikan

Dean of the Faculty of Economics and Management, CULS Prague



KEYNOTE SPEAKERS ABSTRACTS
Toméas DOUCHA (CZ2)

TOPIC: ,Czech agriculture in international under co mpetition among EU countries
and at the entrance the CAP 2020+"

Extreme dual structure and a lower economic efficiency are two problems of the Czech agriculture under
future conditions of the CAP 2020+. It is proved by the comparison of the FADN-EU data, with the evidence
of the influence of lower market labour and land prices in the Czech area. The situation varies by different
categories of the Czech farms and different farming systems. Czech large scale, business oriented farms
are relatively very efficient applying only profit/economic criteria. However, other criteria of the sustainable
development are better fulfiled by small and medium, mainly family farms. The background
of the farm economy is economic efficiency of the production of main commodities. Utilising
the international networks, the situation is presented for main commaodities based on international networks
with the participation of the IAEI Prague. To the conclusion, the lower efficiency of the Czech food industry
forms a main barrier to increase competitiveness of the whole Czech agrarian sector.

Alan MATTHEWS (IR)

TOPIC: ,Putting competitiveness at the heart of EU agricultural policy*

As EU agricultural policy has become more market-oriented and more open to global competition,
in particular through an increasing number of free trade agreements, concerns are expressed
about the ability of EU agriculture to compete on third country markets and against third country imports.
This paper discusses whether these concerns are justified and, if so, is the EU’s Common Agricultural Policy
doing enough to help prepare EU farmers for greater competition? The paper examines the trade
and productivity performance of EU agriculture as well as indicators of its global competitiveness. Direct
payments are the most important CAP policy instrument, and the evidence of their impact
on competitiveness is examined. The argument that the higher regulatory standards required of EU farmers
undermines their competitiveness is evaluated. In conclusion, the paper discusses how support
for innovation and competitiveness can become a more central part of the CAP after 2020.

Petr BLIZKOVSKY (CZ2)

TOPIC: ,Is agriculture back? Reforming agricultural policy in the European and global
context.”

The agriculture policy has been seen by many as a policy of the past. Globalised economy and power shift
towards emerging economies has changed that perspective. Demography, climate fluctuations and migration
flows are part of that change. G20 leaders have recognised this trend. Inthe European union,
a new agriculture policy will be introduced as of 2021. What are the issues at stake?

Imre Fert (HU)

TOPIC: ,Economic crisis and the fragility of compar ative advantage of EU agriculture”

We analyze the effects of economic crisis on the stability of product-level comparative advantage in the EU
agriculture. Specifically, we examine how economic crisis affect the value of comparative advantage at the
start of a new comparative advantage, the length of comparative advantage, and how quickly comparative
advantage grows within a relationship. Using annual trade data at the 6-digit HS level for over
28 EU countries from 2000 to 2014 we find that comparative advantages are short lived at product level.
Our results suggest that economic crisis has negative impact on duration of comparative advantage,
and the New Member States perform better than Old Member States.
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ERGONOMICS OF THE EAGRI AGRARIAN PORTAL

Petr Benda?, Jan Masner?, Jifi Vanék? and Jan Rajtr*

Department of Information Technologies, Faculty of Economics and Management, CULS Prague, Czech
Republic

bendap@pef.czu.cz, Zmasner@pef.czu.cz, >vanek@pef.czu.cz, *rajtr@pef.czu.cz

Annotation: The paper deals with the evaluation of the eAGRitg) in terms of ergonomics.
Firstly, the concept of ergonomics is defined amdlged in terms of a large web portal.
Subsequently, elements of ergonomics that aresbtatthe web environment are identified. Based
on the identification of these elements, portaleation methods are formulated. Specific methods
for testing usability and accessibility of Web camit were chosen in this paper. On the basis
of the conducted analyzes, general and technologezmmmendations which can be applied
to the web portal are formulated.

Key words: Ergonomics, UX, usability, accessibility, eAGRgrarian web portal

JEL classification: L86; 032; Q10

1. Introduction

The main content of the article is the assessnfaihieoeAGRI web portal ergonomics. The concept
of ergonomics is currently widely used in all ptdsiways, but less so in the field of web applmagbi
Web applications are more likely to refer to usabibnd possibly also User eXperience (UX)
or Human-Computer Interaction (HCI). But how aresh terms related?

Ergonomics (or human factors) is the scientificcigisne concerned with the understanding
of interactions among humans and other elemerdasg§tem, and the profession that applies theory,
principles, data and methods to design in ordesptimize human well-being and overall system
performance. Derived from the Greek ergon (world aomos (laws) to denote the science of work,
ergonomics is a systems-oriented discipline whimlv extends across all aspects of human activity.
Practicing ergonomists must have a broad undersiguad the full scope of the discipline. That is,
ergonomics promotes a holistic approach in whichsaterations of physical, cognitive, social,
organizational, environmental and other relevaotois are taken into account. Ergonomists often
work in particular economic sectors or applicatimmains (IEA, 2017).

The scope of ergonomics exploring man's relatigns¥ith the computer is called HCI (Human-
Computer Interaction). In this context, the concept"Visual ergonomics”, addressing access
to interactive environments by different user g®(ghildren, students, seniors, etc.) is introduced
Visual ergonomics lies on the border between thgsighl and the mental, respectively Cognitive
Ergonomics. Vision is a very basic sense of int&reg with the computer, and Visual ergonomics
deals with ideal interface parameters for humaiorisboth, at technical level (e.g. screen type, it
ideal size, resolution, etc.) and psychologicalfotige, i.e. identification of unambiguous graphic
symbols (important elements are more eminent,.€ftis scope of ergonomics, i.e. the Human-
Computer Interaction, is very closely related tthbaformatics and information science. Research
topics include user interfaces, usability and asibdgy of the web and resolution of graphic
information Cervenkova and Hava, 2009; Bridger, 2003). These topics are evere pmnounced
with the increasing use of mobile devices for ttse wf large web portals (Simek, Jarolimek
and Masner, 2014).

Human-Computer Interaction combines several differdisciplines, each of which focuses
on a different aspect of creating user interfadd@sese disciplines include information science,
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psychology, sociology, anthropology, design, lirsgies, ergonomics, and all other disciplines that
focus on the subject (Carrol, 2003).

From analysis of Human-Computer Interaction thenest a small step to the design which is made
with a focus on users. This type of design and &aork is called User-centered design or Human-
centered design (HCD). Human-centered design ep@anoach to interactive systems development
that aims to make systems usable and useful bifogwn the users, their needs and requirements,
and by applying human factors/ergonomics, usabKitpwledge, and techniques. This approach
enhances effectiveness and efficiency, improvesamuwell-being, user satisfaction, accessibility
and sustainability; and counteracts possible adveffects of use on human health, safety
and performance (ISO 9241-210:2010). Typically, hormentered design is more focused
on "methodologies and techniques for interactinghvgeople in such a manner as to facilitate
the detection of meanings, desires and needsy égheerbal or non-verbal means (Giacomin, 2014).

According to (ISO 9241-210:2010), the User ExpeareefUX) can be defined as the perception
and reaction of persons resulting from the usessumption of use of a given product, system
or service. Usability is subsequently understooplaaisof user experience. The scope of applicgbilit

according to 1ISO 9241 Part 11 is the efficiencye@fveness and satisfaction with which the user
achieves the specified objectives in a particutsirenment (ISO 9241-11:1998).

The more the subject is useful, the less the waetdithink about its use and thus more focuseatson
purpose. Websites should therefore be simple andiiue to use. The website should be intuitive,
understandable and navigable. In any case, theshselld not think about where to start the site,
where he finds what he is looking for, or what'partant on the page. The most visited pages are
those that are simple, clear and intuitively maadtge(Krug, 2006; Nielsen, 1993). Because usability
is primarily focused on specific effects and resuit can be measured quite well. While the user
experience is in many ways more subjective andtlvarefore be measured in a more complicated
way.

The usability of the site is closely related to tl@cept of accessibility. Generally, accordingS0
standard (ISO 9241-171:2008), accessibility cardéined as the usability of a product, service,
environment or facility for people with the wideahge of different abilities. In the context of web
content, accessibility can be defined as the statre a webpage is applicable to any user consuming
web content, regardless of his or her disabilitgilittes, knowledge, experience, or imaging
capabilities (Spinar, 2004). Accessibility can alse understood as a complex human factor,
technology mediating the creation and transmissioweb content, web techniques and relevant
standards (Thatcher, 2006).

Act No. 81/2006 Coll., Amending Act No. 365/20001ICdOn Public Administration Information
Systems, introduced an obligation for public auties to make public information in a manner
allowing the remote access, so the informationtedldo the public administration is published
in a form which enables disabled persons to gékntmw the necessary information to the extent
necessary. The binding accessibility rules werelempnted as part of Decree No. 64/2008 Coll.
“On the form of publishing information related teetperformance of public administration through
websites for people with disabilities” (Ministry tife Interior CR, 2008).

Accessibility rules for the purpose of this Decveere set up as a solution to the research project
"Accessibility of the Websites of State Administoat Authorities” from year 2007. On the solution
of this Decree research team represented by damastiessibility experts participated. Apart
from defining accessibility rules itself, the prdjesolution brought valuable insights from the area
of domestic accessibility, respectively analysigha current state of the methodologies, obtaining
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statistical data on groups of disabled users, aisabf financial impacts of the content accesdipili
implementation, etc. (Spinar, Saur,dgl4, et al., 2007).

2. Materials and Methods

Based on information listed above it is obvioug tbathe ergonomics quality assessment of eAGRI
web portal we need to apply some usability and ssibdity testing methods. In terms of eAGRI
web portal, which has patrticularly informative cheter, it is necessary to perform testing close
to the average web user and also to the primaggtaroup of this portal - to the professional farm
and workers in agriculture.

As the Czech Ministry of Agriculture (2015) stateghe so-called Green Report for 2015, the total
number of workers on farms is just above the huiglref thousands. Specifically, it is
100.9 thousand. The Czech Statistical Office (Kekyand Chramecky, 2014) recorded in 2012 more
than one million disabled citizens. This is aboQ%dlof the population. Kotynek and Chramecky
(2014) further state that persons over 60 yeaegjefaccounted for almost 59% of the total number
of handicapped citizens of the Czech Republicstmnd most widespread group was people aged
45-59 years.

The age structure of the agricultural populatioa oblem not only in the Czech Republic but also
in most European countries. In the 4th quarter@f52 45-59 years old employees (42.3%) were
in the agrarian sector of the Czech Republic, fedd by workers aged 30-44 (35.6%). Lower-

earning workers were 15-29 years old (11.2%) axérolvorkers, i.e. aged 60 and over (10.9%).
In the year-on-year comparison, the share of werkaged 30-44 (by 1.1 pp) and workers

of the oldest, i.e. 60+ years (by 1.6 pp) slightigreased. In the category 45-59 years, on the othe
hand, there was a slight decrease in the sharé.fopp), as well as in the category 15-29 years,
i.e. the youngest workers (by 1.2 pp) (MinistryAgfriculture, 2015).

It can be assumed from the information presentatidisabled users are also part of the agricultural
population. The accessibility of the eAGRI portalthus a priority not only with regard to legal
obligations but also to the real number of disatlvged people working in agriculture.

According to the above presented facts we chodalitgaesting methods which are focused on user
testing. Specifically, we chose two main methodse FSecond Test as a usability testing method
of first user impression and Formalized Thing-altest for detailed testing of specific passes tghou
the portal. In terms of accessibility it was mamdgatto choose Czech methodological guidelines
of Decree no. 64/2008 Coll. on the form of publ@atof information relating to performance
of public administration via web pages for persaiitl disability - Decree on accessibility.

Five Second Test

The first usability analysis method we applied test of the first impression. The Five-Second Test
principle is displaying the contents of the entrgbsite for a quick 5 seconds to gather their initia
impressions. The reason for five seconds is impbliacause of research studies which demonstrate
that website visitors take a very short amounfrogt in some cases a fraction of a second, as littl
as 50 milliseconds, to judge the quality of a webdiindgaard et al., 2006).

Formalized Thing-aloud test

Nielsen (1993) indicates this test as the singlestm@luable usability engineering method.

This method is used to gather data in usabilityirtgsmainly in product design and development,

in psychology and a range of social sciences farynyaars. The Think-aloud method was introduced
in the usability field by Clayton Lewis (1982). Thmethod has a host of advantages. Most
importantly, it serves as a window to the souljnegtto discover what users think about the design
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of the web for real. In particular, it is possiliéehear misconceptions of users, which usually turn
into actionable redesign recommendations: whernsuséinterpret design elements, it is necessary
to change them. Being cheap and robust are hugdespsf qualitative methods such as Thinking-
aloud method is, but the flip side is that the rodtdoes not lend itself to detailed statistics [$én,
1993). The principle of this method is simple -ngsghich are testing the system talking about their
thoughts on the application while executing a $éasks.

Accessibility analysis
Accessibility analysis is realized in terms of tGeech methodological guidelines of Decree
no. 64/2008 Coll. (Ministry of the Interior CR, 28)0

3. Results and Discussion
Both above-mentioned usability tests were conduttgdisers who did not have any previous
experience with the eAGRI portal.

Five Second Test results

Before the first view of eagri.cz web site usexs ot even know what site they will analyze. Users
filled out a questionnaire in which they identifiathich web portals of Czech ministries they know.
No one reported he knew the eAGRI web portal. Usax® the first contact with the eAGRI portal

just in the Five Second test.

After five seconds spent on the eAGRI portal, alitigipants reported they noticed the eAGRI logo.
Two users said that they are familiar with this rabiation and they know that it is a portal of the
Czech Ministry of Agriculture. Three users who dx know the abbreviation, stated identically that
it was probably a website dedicated to healthyngdti schools. Users also noticed photo of Marian
Jur&ka. Two users correctly identified the photo as misfler of Agriculture. But three users
considered him as Secretary of the State, bechisenformation is presented on the website as
a headline next to the photo of the minister.

Formalized Thing-aloud test

As a part of this testing we presented to each tiesame seven tasks they had to meet. During
the addressing these challenges users describead alloeir activities and also feelings
with the presented web portal. Testing was alwaysedvith one user only, took place in one day.
The content and structure of the portal was unoba@nduring testing. The complete scenario
in the form of individual tasks is described belodvcomplete description of the individual tasks
including the results is given by Benda, Smejkaland Simek (2016).

Example - Task 1
You have to attend a business meeting at the Mynadt Agriculture. But you are unsure
where the Ministry is housed. So, you use web ®elangine with “MZE address” keyword
and you follow the link to web site eagri.cz. Arauyable to find specific address of Ministry
of Agriculture on this web?

Example - Task 6
You represent a company that would like to paréitegp in the public tender
for the implementation of the Nitrates Directivehgve you can find detailed information
about this public contract?

During this test we also observed time consumptibeach task. Measured results were described
for each user, including the so-called walkthrouttat is, the navigation path used by the user
to achieve the result. The results were then sumethand evaluated. The results of Task 1 and two
users are illustrated in the following table.
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Table 1. Task 1 results of two users

Walkthrough Time con.
in sec.
http://eagri.cz/public/web/mze/,
User 1 http://eagri.cz/public/web/mze/ministerstvo-zemedelstvi/, 26
http://eagri.cz/public/web/mze/kontakty/organizace/
Nalezeno
User 2 http://eagri.cz/puinc/w,eb/mze/, 8
Nalezeno na strance

Source: author

Fulfilling other goals has been much more challegdor users. The used navigation paths are very
long and therefore will not be listed. The overaBults are shown in the table below.

Table 2. Overall results of Formalized Think-aldadt — time consumption in seconds

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7
User 1 26 >180 64 >180 102 >180 106
User 2 8 >180 157 71 154 >180 >180
User 3 17 >180 >180 108 93 >180 38
User 4 34 >180 >180 125 >180 >180 32
User 5 21 >180 142 162 >180 101 97

Source: author

It is clear from the resulting table that the résolf the Formalized Think-aloud test are poor.rgse
are not able to navigate the portal properly aed@st in a too complex content.

The main problem is the extensiveness of the patdl hence its complex structure. Placement
of information into different segments or sub-segta®f the portal that do not have a unified cohcep
is also confusing. Searching for information onpletal is highly complicated. The user is not able
to navigate the portal easily and use the inteseaich, despite the fact it is functional and utetad,

is often not able to help the user. Based on thegFaloud test results we can indicate the timeatwh
user needs to trace searched information on thelpas catastrophic (Benda, Smejkalova and Simek,
2016).

Accessibility analysis

Accessibility testing was carried out on the basisthe methodological instruction of Decree
No. 64/2008 Coll. “On the form of public informatiorelated to the performance of public
administration through websites for people withaBisties” (Ministry of the Interior CR, 2008).
The accessibility of the eAGRI portal is at a vgood level. Within testing, only a few violations
of the guidelines have been. In the guidelinesyialated rules are labeled as Mandatory and it is
therefore necessary to make corrections. Spedifjdilese are Rules 6, 22 and 28. The violation
of almost all mentioned rules occurs repeatedippémost of the webpages across the tested portal.
Rule six is violated namely in sub-portal LPISthie Integrated Agricultural Register, and potehtial

it may occur on the main page of the eAGRI poisad, navigation object with four last and important
Ministry of Agriculture news which are based on geanformation which rotate on the background.
Correction of all mentioned errors may not be diffi and in terms of the law it is absolutely
necessary.

4. Conclusion

The analysis shows that the ergonomics of the eAg®REl are not at a sufficient or even at a good
level, especially considering performed usabiktsts. After visiting the landing page for five seds
basically none of the users was capable to indicaterhat web page he is located. Subsequently,
the users were mostly completely lost in the taSkss is mainly due to the largeness, disparity
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and inconvenience of the portal. Internal searbht is absolutely necessary for such large-scale
portals, was in many test cases rather confusiag dffered a relevant result. Thus, users needed
a disproportionate amount of time to find the infiation they wanted. In the real situation mostsiser
would sooner leave the portal than endlessly trymtyace the necessary information. Compared
to that the accessibility of the eAGRI portal isaatery good level. Within the performed testing,
only a few violations of the Guidelines have beeunnid but are repeated many times on the portal.
In the guidelines, all rules are labeled as "Maodétand it is therefore necessary to correct tumdl
errors against the methodology.
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Annotation: One of the important areas of researching the kdators of competitiveness
of regional agro-food systems is studying the jatis§action in agriculture of different population
groups. The objective of the study is to analyze dkegree of job satisfaction in agriculture
of different social groups of rural population eoy#d both in the formal and informal sectors
of the economy. We consider the risks of job losd #he possibilities of finding a new job,
depending on the age, gender and the field of pusviemployment. The information base
of the study is the results of the @8vave the Russian Monitoring of the Economic Siarat
and Health of the Population (RLMS-HSE), conduciadOctober 2014 — February 2015.
The sample is representative, N = 12 908 peoplethepurposes of the study, we have formed
a subsample consisting of 221 people employederagmuiculture.

Our findings suggest that agricultural self-empleyiis more attractive for those aged 30-45
and 46-60 years and less attractive for young geofie share of the employed in the informal
sector of the agriculture is higher compared tat timathe manufacturing. Those employed
in the informal sector are to the highest degrassfiad with the amount of their wages. Young
people aged 16-29 years are not quite satisfied bating engaged in agriculture. Only 39.0%
of the young people aged 16-29 years are satisiitlul their professional growth opportunities,
56.1% - with the working conditions, and 31.7% thathe amount of their wages. The low level
of satisfaction with various aspects of agriculteraployment together with the low attractiveness
of the sector in general for young people and etilvorkers suggest there will be a “personnel
shortage” in the nearest future.

We find that those employed in the agriculturaltse@re highly dissatisfied with their jobs
irrespective of the age. Furthermore, they are raoréous about the possibility of losing their jobs
compared to the workers of other sectors of thenx@ty. Almost a half of the employed aged
30-45 years are worried that they will not be dblearn for the living for themselves and theirrdea
ones in the near future. And only 7.7% of thoselegmgal in the agricultural sector believe they will
find a tantamount job in case of losing the curmame. There is a need to create more high-tech jobs
in the agriculture, and the structure of the re@nomy should be diversified through developing
non-agricultural kinds of activity and the sociafrastructure.

Keywords: agricultural, employment, job satisfaction, riska loss, Russia
JEL classification: J28, J43, J63

1. Introduction

Agriculture plays an important role in the develagmnof the economy and in the provision of a wide
range of public goods, such as the agriculturadidaape, farmland biodiversity, climate stability,
social, economic and cultural viability of the rusociety (Halova et al., 2015). In the time
of globalization and economic competition in theodomarkets, the role of human resources
as a unique asset of innovative development ofaiipécultural sector is increasing. The State
Program for the Development of Agriculture and Rafjon of the Markets for Agricultural
Products, Raw Materials and Food for 2013-2020 idesv for increasing the competitiveness
of Russian agricultural products in the domestid &oreign markets, sustainable development
of rural areas and preservation of labor resoui8este Program, 2012). One of the important areas
of studying the social factors of competitiveneksegional agro-food systems is examining the job
satisfaction of various population groups in tha@dtural sector.
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Research shows that a high level of job satisfadéads to increased productivity, and dissatigfact
leads to staff turnover (Wan Ahmad and Abdurahn2&i5). The literature widely represents job
satisfaction surveys of the respondents employe&drious sectors of the economy (Scott et al, 2005;
Aziri, 2011; Douglas and Campbell, 2011). Analyzthg interrelationship between job satisfaction
and social-demographic characteristics of the eygulas also of scientific interest (Aydin et al.,
2012; Joo et al., 2012; Duong, 2013; Saiti et2015; Scott et al., 2005). Very important are the
surveys of job satisfaction depending on age amd&repeculiarities (Lamont, 2007; Aydin, 2012).
The factors and conditions of increasing job satisbn in the agricultural sector are studied ssé
extent.

In Russia, agriculture is unattractive for youngme and persons with higher education because
of unfavorable employment conditions. Having lettthe city to get educated, young people usually
seek employment at urban enterprises. Because ¢tdwhlevel of job satisfaction in the agricultural
sector, persons with higher education and skilleckers prefer employment in the city. As a result,
those working in the agricultural sector have adolevel of education compared to those engaged
in other economic activities. Just 12.7% of thaspleyed in the agriculture have higher vocational
education. To compare, in the manufacturing sebmshare of the employed with higher vocational
education is more than twice as high (26.9%), amwdHe budget sphere (health care, education,
science) the figure is 43.0%. About 32.3% of theasgloyed in the agricultural sector have secondary
vocational education, 30.0% have primary vocatioedlication and 25.0% do not have any
vocational education at all (only secondary genamdl basic general education). For those employed
in the manufacturing and budget sectors without\awoational education the respective shares are
16.6% and just 9.0%.

Because of the dissatisfaction with the working dibons, the share of the young people
of 16-29 years of age in the agricultural sectotois (18.2%), while in the financial sphere it
constitutes 34.4%, in the hotel and restaurant nessi — 31.1%, construction — 24.5%.
In the agriculture, the share of the employed a&@f&d2 years is the highest (10.9%). The average
age of an agricultural worker (43.7 years) is minogher than that in the construction sector
(39.3 years) or in the sector of public administrat(37.9 years). Attracting youth and skilled
personnel requires improving the quality of life ihe countryside and providing conditions
for greater job satisfaction in the agriculturattse.

The objective of the study is to analyze the degfgeb satisfaction in the agriculture of diffeten
social groups of the rural population employed baththe formal and informal sectors
of the economy. We consider the risks of job lgstthe possibilities of finding a new job, depemgdin
on the age, gender and the field of previous enmpéy.

The tasks of the study are the following:

* examine the structure of the employed in the aljuoe according to the status
of employment;

* investigate the degree of satisfaction with agtical employment depending on the age;

» assess the degree of anxiety of those employechenagricultural sector concerning
the possible loss of job.

2. Materials and Methods

This study is based on the micro-data of the natidea Russian Monitoring of the Economic
Situation and Public Health conducted by the NatioResearch University "Higher School
of Economics” (RLMS-HSE) (Russian Monitoring of tleconomic...). The information base
of the study is the results of the@8vave of the Russian MonitoringRLMS-HSE) performed
between October 2014 and February 2015. The samptepresentative, N = 12 908 people,
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5 752 of which (52.4% of the respondents) were eggal or had other gainful occupation at the time
of the survey. For the purposes of the study, sauple was formed of 221 people employed
in the agriculture, hunting and forestry. The obfdhe study is persons aged 16-72 years employed
in the agricultural sector. In order to make a moreepth analysis of the age-related differences
in employment, those employed in the agricultureendivided into four age groups: young people
(16-29 years), adults (30-45 years), persons ofptieeretirement age (46-60 years) and retired
workers (61-72 years). The structure of the empmlay@mprises 18.6% of persons aged 16-29 years,
34.1% of those aged 30-45 years, 39.5% - 46-6Gsyaadt 7.7% of those in the age of 61-72 years.
The study is carried out by analyzing the multidisienal distributions of the respondents’ answers
with the use of the SPSS 17.0 application softwaikage.

3. Results and Discussion

3.1. Structure of the employed in the agriculture g the employment status

According to methodological guidelines of the Fadl&tate Statistics Service (Rosstat), employed
in the agricultural sector are considered those wuidk in agricultural organizations or organizason
providing services to agricultural organizations,imdependent farms, as well as those engaged
in self-employment without establishing a legalityréand persons producing agricultural products
in their households for sale or exchanggriculture, Hunting.., 2016

92.7% of the young people aged 16-29 years araf #ile retired workers in the age of 61-72 years
are employed by companies and organizations beigrigithe formal sector. The share of those aged
30-45 years employed in the formal sector is theski (85.3%), for those aged 46-60 years the figure
is 86.2% (Table 1).

Table 1. Structure of the employed in the agrigeltoy the employment status depending on the age
(per cent of the respective age group)

16-29 30-45 46-60 61-72

Employed in the formal sector 92.7 85.3 86.2 100.0

Employed in the informal sector, including: 7.3 14.7 13.8 0.0

Entrepreneurship or self-employment 0.0 18.2 25.0 00

Employed by an officially registered individual 66.7 36.4 41.7 0.0

entrepreneur
Employed by an unreglstered |n_d|V|duaI entrepreneur 333 455 333 0.0
or data is not available

Source: own processing based on the results dRthdS-HSE

Analyzing the structure of the employed in the infal sector, we arrive at the following conclusions
Firstly, self-employment or individual labor (ergreneurial) activity in the field of agriculture
is more typical of the persons aged 30-45 years2¢48of the total number of the employed
in the informal sector) and 46-60 years (25.0%) parad to the young people. Secondly,
a considerable part of the employed in the inforsedtor is employed by officially registered
individual entrepreneurs. Thirdly, unofficial empioent in the informal sector is higher for those
aged 30-45 years (18.2% of the employed in thernméb sector). This suggests that the share
of the employed in the informal sector in the agftire (11.8%) is higher than that
in the manufacturing (5.4%) and budgetary (headtle ceducation, science) (2.0%) sectors, but lower
than in trading (22.3%). This is because of thetexice of a high share of micro-organizations rgainl
localized in rural areas that allow being engagedhgricultural activities with minimum costs.
Employment in the informal sector is typical of fieople with low competitive positions in the labor
market. Informal employment is often concentratedthe segment of unskilled jobs and has
pronounced sectoral specifics (agriculture, sesyitrade). For agricultural workers, especiallystno
who live in rural areas, informal employment is thgtimal strategy for increasing their income,
allowing them to combine their paid employment withrking at their personal subsidiary farms
producing agricultural products for personal congtiom or for sale.

17



The majority of those employed in the agricultuisattor are employed on the basis of officially
registered employment contracts (94.4% of the mdgots), but among the persons aged
30-45 years, the share of the officially registeemaployees is somewhat lower (93.8%). Getting
older, people prefer to have a stable and guardr@agloyment, which is why the share of those
employed by enterprises or organizations of théesta municipal ownership is on the rise
with the age: employed by state or municipal emiseg are 46.7% of the persons aged 46-60 years,
32.8% of the persons of 30-45 years of age and28€% of the young people aged 16-29 years.
The share of the young people aged 16-29 yearsogewblby private agricultural companies is
the highest (73.7%) because they prefer an eastkress formalized employment in exchange
for acquiring some skills and qualifications.

3.2. The degree of job satisfaction in the agriculre

Job satisfaction is the person’s perception ofrdsilts of doing the job, of the process of doing
the job, and of the external environment of doimg job. Job satisfaction or dissatisfaction inckide
both positive and negative attitudes towards thanogeneral and its individual components (Aziri,
2011). Different degrees of job satisfaction osdissfaction may require applying different models
of management and motivation strategies. Labor vattin and job satisfaction are considered
as social resources that should be taken into atdauthe context of the organizational culture
and when managing the efficiency and quality. Tlegrde of job satisfaction is a reflection
of the difference between the employee’s job exgiexis and what he/she actually experiences
doing the job. Employees may be totally satisfiathveome aspects of their job, but completely
dissatisfied with other ones (Lamont, 2007).

Many papers consider age and gender as explanadgbles of job satisfaction along with other
factors (Scott, 2005; Lamont, 200%ydin, 2013. The degree of job satisfaction and that of u&io
aspects of the job differ with the age becausehefdifferent standards, values and social roles
of the different age groups. Differences in term®b requirements and the job (labor activityglfs
also produce a significant impact on the degreelfatisfaction for people belonging to different
age groups.

To analyze the degree of satisfaction with varesgects of being employed in the agricultural secto
we have distinguished the shares of the represezgadf the different age groups that had opted
to answer “generally satisfied”. The results sugjtfest the retired workers of 61-72 years of age ar
to the largest extent satisfied with all the aspettheir job, with the exception of the amounthadir
wages, they are the least satisfied with their regnation compared to the representatives of ther oth
age groups (27.8%) (Table 2).

Table 2. The degree of job satisfaction in thécadfure depending on the respondents’ age

(share of the “generally satisfied”, per cent & thspective age group)

16-29 30-45 46-60 61-72
Job in general 58.5 65.3 63.2 72.2
Working conditions 56.1 58.6 54.0 66.7
Wage 31.7 41.4 33.3 27.8
Career opportunities 39.0 50.7 45.9 55.6

Source: own processing based on the results dRthdS-HSE

In the 30-45 age group, 58.6% of the respondemtsatisfied with their working conditions, 50.7%
with their career opportunities, 41.4% with the amioof their wages, and 65.3% are satisfied with
their jobs in general. Persons of the pre-retirdnage (46-60 years) demonstrate lower rates of job
satisfaction. Only 45.9% of them are satisfied \hitbir career opportunities, and every third ohthe

is satisfied with the amount of the wage. Youngpbe@ged 16-29 years are to the lowest extent
satisfied with all the aspects of their jobs, excip the amount of their wages (satisfaction
with the amount of the wages is the lowest amongdlaged 61-72 years). Only 39.0% of the young
people of 16-29 years of age are satisfied withr tbereer opportunities, 56.1% with the working
conditions and 31.7% with the amount of their wages
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So, the degree of job satisfaction in the agricaltsector depends, on the one hand, on the olgecti
characteristics of the employment and the workplandhe duties performed, and on the other hand,
on the personal characteristics of the respondentthe level of their aspirations and achievements
Sometimes, dissatisfaction with the job or somet®findividual aspects can be a motivation
for seeking another job. To illustrate this, 6.78the employees aged 30-45 years and 9.2% of those
in the age of 46-60 years would like to switch nother job. The most willing to change their jobs
are the youngest employees of the agriculturaloseevery sixth of them (17.1%) in the age
of 16-29 years wishes to change the occupatiothédsame time, the young people aged 16-29 years
are quite satisfied with their lives (56.1% of ttespondents). Less satisfied with their lives are
the persons aged 46-60 years (44.8%) and 30-45s yé#8.0%). This is probably due

to the peculiarities of the stages of the life egabf the individuals.

Rural residents are extremely dissatisfied withrtivell-being. Among the employees aged 30-45
years, only 17.3% are satisfied with their wellfggi and for those aged 46-60 years the share
is 20.7%. Young people of 16-29 years of age ase dissatisfied with their well-being (19.5%).
To the largest extent satisfied with their well#igeiare the persons aged 61-72 years employed
in the agricultural sector (22.2%), which is pdlyigue to the fact that they receive their old-age
pensions. Those employed in the informal sector tarea larger extent satisfied with their
remuneration than employees of the formal sectom@ared to men, women are more often satisfied
with their jobs in general, and less often withitlcareer opportunities.

3.3. The degree of anxiety of losing the job

Our findings suggest that it is those employedhia agricultural sector that are the most anxious
about losing their jobs compared to other sectbtseeconomy, their share being 38.9% as against
the manufacturing sector (27.7%), the budgetaryosdbealth care, education, science) (25.3%)
and trading (21.6%). Age differences among the eygul in the agricultural sector should also
be noted. Much more anxious about losing their pgleghe persons of 30-45 years of age, as opposed
to the young people aged 16-29 years, who arestist hnxious about the possibility of being fired
(29.3%). Young people are more positive, optimistnt confident in their abilities. Those aged
30-45 years are more anxious about losing theis jpbcause they feel a high responsibility
for the well-being of their families, children anghrents. Almost a half of the employed
of 30-45 years of age (48.0%) are anxious that ti#yoe in no opportunity to provide themselves
and their loved ones with the most necessary inntha&est future. Among the persons aged
46-60 years, the share of those anxious about filieire well-being is somewhat lower (41.4%).
People employed in the agricultural sector are nmodhe anxious about providing their families
with the most necessary, compared to the emplayedhier sectors of the economy. Very anxious
about their future well-being are 44.8% of the esyptl in the agriculture, 34.4% of the employed
in the manufacturing sector and 33.5% of those eyagl in the budgetary sector. And only 7.7%
of those employed in the agricultural sector beiévat in case of losing their current job they wil
manage to find a job that is no worse. To compiie shares of those believing in successful new
future employment are 10.2% in the manufacturirggse 15.0% in the budgetary sector and 15.2%
in the trading one. As for the employed in the @agtural sector, the belief for finding a new job
decreases with the age. To illustrate this, bedg\that they will find another job no worse than
the current one in case of being fired are 4.0%has$e of the pre-retirement age (46-60 years), 5.6%
of the retired workers (61-72 years), 9.4% and 43# the persons aged 30-45 and 16-29 years,
respectively.

4. Conclusion

Agricultural workers have a lower level of educati@and the share of men among them is higher
than that of women, especially in young ages. Trealtural sector is featured by a relatively high
share of the employed in the informal sector bezafstheir localization in rural areas and due
to the prevalence of small-scale commodity agnisaltproduction. Young people are predominantly
dissatisfied with their jobs, but satisfied witheth lives in general. Older people employed
in the agricultural sector are, on the contraryrergatisfied with their jobs and to a lesser exatit
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their lives. Irrespective of the age, those empdoye the agriculture are more anxious about
the possibility of losing their jobs and about théuture well-being than those employed
in the manufacturing or other sectors. Agricultuvarkers are less sure that they will manage b fin
a new job no worse than the current one in the cbeir firing.

Persons of the pre-retirement and especially reéré age are more exacting in terms
of the availability of social guarantees and theeleof social security, therefore, the share ofithe
being employed by companies of the state or mualioygwnership in the formal sector is high. Greater
satisfaction with the various aspects of their jabgng the persons aged 46-60 and 61-72 years does
not prevent them from being anxious about the pddygi of losing their job and difficulties

with finding another one. The employed in the afy@45 years are somewhere between the young
people aged 16-29 years and those ages 46-60igdarms of the social and employment attitudes
and preferences. Having families and the needgpati their children, they prefer to have a steady
employment with an acceptable wage.

In view of this, the agricultural sector is in neefl creating highly productive jobs to satisfy
the employment interests of the people with diffiietevels of education and skills and with differen
preferences. To avoid the outflow of rural residetat the city, it is important to further improve
the quality and availability of the services of tueal infrastructure and create new high-tech jobs
in the field of non-agricultural activities.
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Annotation: Managing risk is an important part of farming thaicludes the process
of identification, analysis, assessment, mitigati@amd monitoring of agricultural risks.
Within agricultural policies, various measures citmitte to reducing risk for farms, either because
they help to reduce the frequency of risk exposoranitigate its consequences on farms’ income.
The main objective of the paper is to analyze thenérs’ perception of risks in agriculture,
significance of various risk types, and risk mamaget tools applied to mitigate the agricultural
risk. The questioner survey is used to analyze Shevak farmers and compare the results
to the similar surveys provided in Hungary, PolaNdtherlands, Spain and Germany. The results
might contribute to the improvement of risk managamtools in EU, which has become one
of the priorities of Common agricultural policy. &hresults are processed by using the non-
parametric statistical tests, Kruskal-Wallis tastg Mann—Whitney U test.

Key words: agriculture, risk perception, risk managementgpquestionnaire survey.

JEL classification: Q13, Q14, Q18, G31

1. Introduction

Risks that are relevant in agriculture have différeharacteristics and can be classified in differe
ways (production risk, price risk, income risk, tingional risk, financial risk, environmental risk
human risk). They are very rarely completely indefsnt from each other, especially when
considering their impact on income variability (Haker et al., 2015). The spectrum of risks may
increase due to climate change impacts, frequentudtyiral policy reforms, dynamic markets
and consumer trends, as well as increased cosfgriculture (Spika, 2010, Varyova et al., 2015).
Individual's perception of risk can highly influemctheir investment and business decisions.
In this regard, farmers tend to use different nelknagement tools or risk avoiding strategies
to minimize the influence rate. Risk mitigation,paag resp. risk management is the process
of selecting an appropriate strategy or combinatibetrategies amongst the available alternatives
to decrease the impact of the risk factor on irtligi’s business activities, financial situatiorcoime
and welfare. Farm size, age, innovativeness akdviersion determine the alternative option of risk
management strategy by farmers (Pennings, 2008). sbentific interest in the area of risk
in agriculture and risk management strategies isas lin the last years. Many studies in different
countries were conducted on risk perceptions asll management in European agriculture,
for example in the Netherlands, Norway, GermanystAa, Hungary or Lithuania (Meuwissen,
et al., 2001; Flaten, et al., 2005; Pélinkads andk8&y, 2008; Scharner et al., 2016; Girdziute
and Miceikiene, 2016). It may reflect the actuatelepment of Common Agricultural policy (CAP)
measures. The CAP 2014-2020 has clearly positiomgdd management measures into rural
development program in Regulation No. 1305/2018) thie shift from the income support measures,
when risk management instruments moved from tisé tiir the second pillar. The CAP initiative in
mitigation of agricultural risks has stimulatedesttific research in this area (Finger, Lehmann 2012
Meuwissen et al., 2011; and others). The paper snmes the results of questionnaire survey
research that was conducted since January 2018&atiliary 2017. The survey methodologically
follows the research of Palinkas and Szekely (2008p used the psychometric paradigm focusing
on individuals risk perception measured by sodor@mic scaling. The main objective of the paper
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is to analyze the farmers' perception of risks gmicalture, including the intensity of impact
of agricultural risk factors, and application afkimanagement tools to mitigate the agricultusK.ri

2. Materials and Methods

The data used in the analysis consists of the assafguestionnaire survey of Slovak farms focused
on the intensity of impact of risk factors, and tiee of risk management tools by Slovak farmers.
The information about structure of Slovak agricrdtérom the point of legal form, size of utilized
agricultural area (UAA) and production orientatias obtained from the Ministry of Agriculture
and Rural Development of the SR. The questionrsaireey consists of closed questions that provide
respondents with a fixed number of alternativemfuhich they can choose one or more alternatives.
In the vast majority of cases, the Likert scalaged, to express respondents' views on the ingensit
of risk exposure. Risk sources could be rated fievh (without impact — very significant impact)
based on the intensity of impact on agriculturalome. The rating from 1-3 describes only low
impact of risk factor, 3 — 5 moderate impact ok fisctor, and 5-7 a significant impact of risk farst
The target group of survey consists of agricultecahpanies of primary production operating in the
Slovak Republic. The questionnaire survey was cotedlonline, since the January 2016 till January
2017. The results are processed by using the n@mgdric statistical tests, Kruskal-Wallis test,
and Mann—-Whitney U test.
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2 @)
Rj? is the sum of the order of each selection groujs number of observations in grouyjs total
sample sizeny, n, is sample siz& orY, R« is rank of the sample si2é€ The test are used to accept
or reject the hypotheses about statistically sigaft differences in risk perception from the point
of size of farm and production orientationo Hypothesis assumes that there are no differences
in the mean values (respondents' opinions) withertést group. Differences are tested at alfa5.0.0
If p - value < 0.05, we reject theyHypothesis and accept alternative hypothesithét assumes that
there are differences between at least one pameain values within the test group. If p - value
0.05, the null hypothesisoHs accepted. It means that there are no statigtgignificant differences
between the mean values of tested groups.

3. Results and Discussion

The questionnaire survey was offered to 640 Slaagicultural companies, however only 101
respondents participated on the research. The 4bf&ms have legal form of a cooperative, 43 %
of farms have the legal form of a joint stock compar a limited liability company, 10 %
of respondents act as individual farmers and 2 Yegfbondents are state companies. The majority
of farms have combined production orientation (pkrd animal production, 50.5% of respondents)
almost 24 % of farms are focused only on the cropyction, and 25.7% are livestock farms
(Figure 1). The farms in the tested sample aretéocan all 8 regions of Slovakia. The regional
structure is shown in Figure 2. Based on the dizbeepagricultural land, the respondents are divide
to farms operating on more than 501 hectares (%9,4101-500 ha (26.7%), 51-100 ha (5.9 %)
and 0.1 - 50 ha (11.9 %).

23



Figure 1. General information about respondentg(léorm, production orientation)
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Figure 2. General information about respondengidres, size of agricultural land)
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The majority of companies are large farms with eaaver 501 hectares. Therefore we decided
to test the statistically significant differencestleeen 2 groups of farms — operating on more than
500 ha, and less than 500 ha (44.6). Moreover,ested the statistically significant differences
between groups divided by the production orientatidfter the general information about
respondents, the questions included several riskrcee which could be rated from 1-7
(without impact — very significant impact) basedtba intensity of impact on agricultural income.
Respondents rated the following risk sourcesather and natural changes, animal and plant
diseases, output price changes, input price chgngewketing/sales difficulties, indebtedness,
political changes, technological changes, environtakrisks, human risks

The respondents consider the output price chargfes@es in the prices of agricultural products
on the market), and input price changes (changpsontuction costs, labour costs, land rents, fodder
prices, fertilizer prices, etc.) to have the gretiepact from the selected risk sources. Respdaden
also consider weather and natural changes to hawe high impact on agricultural income
(5.63 on average), as well as marketing/sale dities (5.22), and animal and plant diseases (5.21)
The rating of farmers undoubtedly reflects the dmwment of Slovak agricultural sector
in the previous years, that has been charactengattreased price volatility, very unstable weathe
(floods, hailstorms, rainfall, or extreme droughdyer revenues from the sale of own products due
to decrease in gross agricultural production inmenirprices, with considerable decrease in animal
production, as well as plant production. In thenagm of farmers, the lowest level of impact
with the average value of 3.81, indicating modenagact, have environmental risks (costs of water
/ soil pollution, waste disposal, costs of envir@mtal damage, etc.).
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Figure 3. Intensity of impact of risk factors (s&dl7)

® Hungary Poland mNetherlands ®Spain mGermany Slovakia

O P N W b~ 01O N
|
| —
—
I—
|
| —
—
I——
—
—
—
—
|
| —
—
—
I

E—
—
0_
Y —
—
E——
—
E——
E—
—
——
E—

Source: own processing

The questionnaire survey results are compared thghstudy of authors Palinkas et al. (2008)
who applied a similar survey in the Hungary, Polametherlands, Spain and Germany.
From the comparison can be concluded that the Blmspondents consider the risk factors output
price changes, input price changes, marketing/gai@slems, political changes and technological
changes to have greater impact on the agricultomaéct than in the other countries. The difference
is obvious mainly when rating the risk factor ingutce changes. The Slovak respondents rated
the factor to have significant impact on their im= while the rest of the countries perceive iyonl
as a risk factor with moderate or low impact. Tis& of weather and natural changes is perceived
more significantly by respondents from Poland, Harggand Spain. Somewhat minor meanings refer
to the risk factor for participants in the survéyte Netherlands and Germany, although therelis on
a very small difference between the average ratintpe respondents. Animal and plant diseases
is attributed as having large impact on agricultimaome in Poland and the Netherlands, while

the same applies to political measures in Germamy,to marketing difficulties in Hungary.

Table 1. Comparison of risk perception in differeatintries

Hungary | Poland | Netherlands Spain Germany| Slovakia
Weather and natural 6.24 6.41 5.06 5.74 5.41 5.63
changes

Animal and plant diseaseg 4.91 5.19 5.98 3.36 3.3% 215
Output price changes 5.68 5.55 5.24 5.48 5.31 5.95
Marketing/sales problems 5.06 4.05 4.69 4.39 3.9% 5.22
Input price changes 3.98 2.21] 3.27 3.75 3.47 5.64

Indebtedness 2.63 3.42 4.52 2.97 3.04 4.06

Political changes 4.15 3.31 4.89 4.07 5.23 4.92
Technological changes 4.22 3.64 4.31 3.62 4.02 4.46

Source: own processing, Palinkas et al. (2008)

For each risk factor were stated the hypotheses Kk about statically significant differences
from the point of production orientation and siZeutilized agricultural area (UAA). thypothesis
assumes that there is no difference in perceptiomtensity of risk factor between different
production orientation (plan, animal, combined)size of UAA (0 — 500 ha, more than 500).
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Table 2. Statistically significant differences @frpeived intensity of risk factor

P - value Hypotheses
Risk factor Production Size Production Size
orientation of UAA orientation of UAA

Weather and natural changes 0.000 0.010 H Hi
Animal and plant diseases 0.330 0.947 ol Ho
Output price changes 0.364 0.065 Iot Ho
Input price changes 0.916 0.584 Iot Ho
Marketing/Sales problems 0.156 0.416 bl Ho
Indebtedness 0.156 0.930 o] Ho
Political changes 0.406 0.033 Ho Hi
Technological changes 0.195 0.268 bl Ho
Human risks 0.878 0.432 Iot Ho
Environmental risks 0.050 0.015 H H1

Source: own processing

From the results of tests, the statistically sigalifit differences in intensity of impact of risictar
weather and natural changegere proved between different groups of productioentation, as well

as size of the UAA. We can conclude that compamriesited on crop production perceive the impact
of weather fluctuations on the agricultural incomere intensively than companies with animal
production. The statistically significant differenm perception of the risk factor exist also betwe
companies with combined production and animal pctdn. The results of test (p-value = 0.381)
means there is no statistically significant diffeze in perception of risk factor between companies
oriented on crop production and combined product@mms with an area more than 501 ha consider
the impact of risk of weather and natural changdsave greater impact on the agricultural income.
The results of test are in accordance with the @xanitheory that the crop oriented farms with large
area of UAA are very sensitive to weather changebkich have in recent years caused
the deterioration of production and decreased aluial income. Political risk is perceived
as a factor with higher intensity of impact on farwperating on less than 500 ha. The statically
significant difference exists between groups digideased on the size of UAA, however there is
no difference in perception from the point of protion orientation. A statistically significant
difference in the intensity of the impact of envinoental risks is also proved. Farms with an area
of more than 501 hectares, focusing on crop praclucor combined production, perceive
environmental risks more intensively. There wastatistically significant difference in the intetysi

of impact of risk factors: animal and plant diseaseutput price changes, input price changes,
marketing/sales problems, company indebtednesbnaémgical changes and the human risks.
The next part of our survey was focused on the mskagement tools used by farmers to mitigate
the agricultural risks. The summarisation of residtpresented in Table 3 and Figure 4.

The property insurance (72.3%), including insurarafe buildings, machinery, agricultural
technology. was indicated as risk management tpplied by the high percentage of farmers
in Slovakia. However, the crop and livestock insgeis used by much lower number of survey
respondents (45.5% and 36.6%).
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Figure 4. The application of risk management (ratiign) tools
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To the often used risk management tools belong ntlaeketing contracts and diversification
of production. In the marketing contracts the priaed quantity of purchased agricultural
commodities are agreed even before the end ofrttuption process. Production contracts that give
the buyer the right to control and manage the afjual production process are used by smaller
percentage of respondents (37.6%). Mostly, respusddiversify their agricultural production
(57.4%) with the objective to distribute the risksmaller parts. Non-agricultural activities arerieal

out by 22.8% of the respondents of the questiomenairrvey. The results show that 43.6%
of respondents spend their effort to minimize caatsl focus on the agricultural production with low
input costs. 35.6% of respondents prefer low ingldiess of company and avoid raising capital
by debt securities or using bank loans. The rigkgation tool with the lowest percentage of usage
is trading on the financial markets (option tradifigures) and creating financial reserves to cover
potential future unexpected costs.

Table 3. Use of risk management tools in agricaltaomparison of countries (%)

Hungary | Poland | Netherlands | Spain| Germany| Slovakia
Crop insurance 215 14.1 30.5 59.p 68.7 45.5
Livestock insurance 4.1 6.8 37.2 36.6 42.8 36.6
Diversification of production 23.1 335 11.5 18.8 8.2 57.4
Marketing contracts 38.5 35.4 18.6 12.6 49.3 60.4
Production contracts 15.9 16.0 20.8 5.8 16.4 37.6
Non-agricultural production 4.1 1.9 6.2 5.8 49.8 82
Property insurance 41.5 67.5 66.8 29(8 75.1 72.3
Vertical integration 3.6 5.8 4.4 12.6 7.0 -
Avoiding debt 37.9 40.3 38.1 36.6 31.3 35.6
Hedg'(;‘gri‘\’/"g:i‘vzrs‘anc'a' 15 2.9 1.3 1.0 5.0 7.9
Financial reserves 40.5 51.5 22.6 22/5 61.2 7.9

Source: own processing Palinkas et al. (2008)

The range of instruments applied by farmers to mamesks related to agriculture show that property
insurance, crop insurance and livestock produasowidespread in all countries. Crop insurance
is used by the vast majority of respondents frorm@ay and Spain. Respondents from the Slovak
Republic are less focused on livestock insurancan tithe Dutch and German farmers,
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but the percentage (36.6%) is several times latigen the use of livestock insurance products
in Hungary and Poland. It is important to note ttte# authors' study was carried out in 2008,
when the products of agricultural insurance offaretlungary and Poland could be less developed
than nowadays. The great difference between regmbsicanswers is evident in the diversification
of production. While 57.4% of respondents from &kia diversify their production,

in other countries the percentage of the use sftitk management tool is relatively low. Agricuéi
production in the Netherlands (11.5%) and Spain8%3 is poorly diversified and more specialized
in individual primary production areas. Marketingntracts are rarely used to ensure sales
in the Netherlands and Spain, however almost thircespondents from Hungary and Poland use
this risk mitigation tool. Clearly the highest pentage of usage of the instrument is in SR (60.4%).
Similarly, the use of production contracts is miyegjuent among respondents from Slovakia than
in other countries, although there are smaller edices between studied samples.
The non-agricultural production is used by appratety half of respondents from Germany,
representing almost 2-times more farmers than iovakia. Respondents from Slovakia are
significantly lagging behind other countries wheeating financial reserves (other than mandatory).
The percentage (7.9%) is very low compared to Geyn({@1.2%) or Poland (51.5%).

4. Conclusion

The paper analyses the farmers” perception of@grral risks and the use of risk management tools
to mitigate their impact on income of agricultucaimpanies in primary sector. On the questionnaire
survey participated 101 agricultural companiesifiéent size, production orientation, legal forms,
located in all 8 regions of Slovakia. The resuftthe survey show that to the factors with the bigh
impact on agricultural income belong the outputc@rchanges, input price changes, weather
and natural changes, animal and plant diseasesadeeting/sales difficulties. The average values
of rating show that factor having moderate impactagricultural income involve technological
changes, political changes, indebtedness and huisies1 None of selected risk sources has been
considered as a factor with on low impact. It suppthe general opinion that the agricultural risks
have significant impact on production process aedme, therefore should be prevented or mitigated
by the use of risk management tools. From the coisga of results of Slovak respondents
with the results of survey in Hungary, Poland, Nefdinds, Spain and Germany from 2008 is obvious
that the perceived intensity of impact of risk @ast has increased. The results may reflect
the development in agricultural sector in recerdargecharacterised by increased price volatility
and very often weather changes. Similar studiesjded on identification and importance of risk
factors, have been provided by many authors iresdifft countries before. Coble et al. (1999)
surveyed U.S. crop farmers and indicated the pigle and yield risk with highest significance.
Meuwissen et al. (2001) analysed the Dutch farraedscame to the similar result with the highest
score on output price risk and disease of plantaamichals on second position. Flaten et al. (2005)
asked Norwegian organic and conventional farmedsfannd out that institutional and production
risks were perceived the most. Patrick et al. (2807Aeyed U.S hog farmers who identified the price
risk and environmental risk to have the highestaotn agricultural income. We can conclude that
also nowadays the price and production risk aregieed the most by agricultural primary producers,
however also other risk types such as environmergk| political risk or marketing and sales
problems are getting on importance.

The statistically significant differences in pertep of weather and natural changes,
and environmental risks have been proved from thet of production orientation. The companies
oriented on crop production and combined produgpierceive the impact of weather fluctuations,
as well as environmental risks on the agriculturedome more intensively than companies
with animal production. From the point of size oAA), the statistically significant differences
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in intensity of impact of weather and natural ches)golitical changes and environmental risks have
been proved. Farms with an area more than 501 isd= the impact of risk of weather and natural
changes, and environmental risks to have greateactron the agricultural income. Political changes
are perceived as a factor with higher intensityngbact on farms operating on less than 500 ha.
In the last part of the survey we analysed theafisesk management tools and compared the results
of Slovak respondents with other countries. Theonitgj of Slovak respondents use the property
insurance, marketing contracts and diversificatadnproduction as a risk management tools
to mitigate or prevent the risks. However only lpercentage of farmers hedges against the risk
with the use of financial derivatives, or creat@ficial reserves to cover unexpected losses. Had gr
difference between respondents' answers is evidéiné diversification of production. While 57.4%
of respondents from Slovakia diversify their prodlie, in other countries the percentage of the use
of this risk management tool is relatively low.
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Annotation: A considerable body of literature about organierfisig has emerged in the past two
decades to better understand how farmers choosedetwo alternatives, ‘adopt’ or ‘do not adopt.
The literature has mainly focused on the classioaiparison of conventional and organic farmers.
Although new research suggests that the factohsein€ing decision making process of farmers
under conversion should be taken into consideratibe corresponding literature in research
is underrepresented. The dynamic development iancgagriculture since 1980s has brought
an argument so-called conventionalization hypothigo the literature for the accelerated organic
movement. In the study, we aim to identify the dastinfluencing conversion decision among
farmers in the context of the conventionalizativerature, and to empirically investigate whether
there are tendencies towards conventionalizatiaran@tative analysis of primary data from 394
Turkish raisin producers by using multiple compamisests showed significant differences between
the farmer groups. The results of the multinomgjit model revealed implications with respect
to basic determinants of the conventionalizatiazhsas farm size, specialization, and profit-oridnte
characteristics. Additionally, results indicatedtttin-conversion’ farmers (the newcomers) likely
behave in line with the theory by showing less en@about environmental issues.

Key words: Organic farming, conversion decision, conventiaadion, Turkey, multinomial
logistic regression.

JEL classification: 033, Q16

1. Introduction

Organic farming, as a promising alternative to @nmional farming, is associated with vital socio-
economic and ecological contributions to sustamal@velopment of agriculture. On the one hand,
the implementation of organic principles fulfillsions of sustainable agriculture thereby enhancing
resource conservation and cost efficiency (Broz@@85). On the other hand, marketing of organic
crops serves growth prospects by improving farmimancial conditions (Crowder and Renagold,
2015), as well as consumers’ health and qualilifyeofMéader et al., 2002; Kilcher, 2007). The organ
movement has started in the first half of the tweghtcentury as a movement to develop alternatives
to the conventional farming systems (Klonsky andrie 1998). Over the past two decades, practices
in organic farming expanded rapidly, broadenedsdspe and switched from a marginal social
movement to an advanced alternative to conventigmatluction systems (Sutherland, 2013).
As the result of this process, many former conwerati farmers went through a conversion period
of minimum two years and became organic farmersis Tdonversion process had number
of agronomic, economic, and administrative consege® since the farming system with its
agronomic practices has changed, farmers had tofee¢he market channels, and controls were
implemented. Known from experience the types omfaiconverting to organic showed specific
characteristics and influenced the group of esthbli organic farmers (Padel, 2001). As a sideteffec
of becoming a mainstream farming system, concdrsaatahe structural development of the organic
sector were announced: The main critique of thealled ‘conventionalization hypothesis’ is that
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organic farming is transforming into the directmirconventional farming systems and thereby losing
its original values, characteristics, and its pesienvironmental impacts (Buck, Getz and Guthman,
1998). In the late 1990’s, some researchers hayesdrthat the penetration of agribusiness capital
into organic agriculture, as well as the rapid giowaf organic farming may lessen its sustainahility
such as its ecological and social dimensions, @u¢hé increasing incorporation of elements
of conventional agriculture to the organic pragi¢Buck, Getz and Guthman, 1998; Tovey, 1997).
The operations with respect to conventionalizatoing the “substitutionizm” (Goodman, 2000),
which leads to intensified production practicescoimmodities by substituting farm activities
from system redesign into the low input use in theted States (US). Thus, bifurcation divides
organic farms into two categories: the “deep orgaamnd the “organic lite” (Guthman, 2004). While
organic farming is an established farming systeth giowing markets in the EU and the US, it also
spreads in transformation and developing countAas. with a spread of organic farming, we might
observe similar conventionalization processes agdinstrialized countries examined, which we will
investigate by the case of the organic sector irk@y Turkey is one of Europe’s largest suppliers
of organic products in the world with about 1 2@DMhectares of total organic land area. In 2014,
the country has ranked as the fifth highest couintigrowth of organic agricultural land in Europe.
There is a considerable size of land under conmetsi organic cropping, particularly for olive, g
and cotton production. More than 9 000 hectaresgdinic grape land, which represents 4.5 percent
of the total world’s grape growing area, grantin@®R 820 tons of grapes annually, is located
in Turkey making the country rank sixth among #eleé grape production countries. Thereof, 3,877
hectares are converted, 5,303 hectares are stdrwonversion (FiBL-IFOAM, 2016). An increasing
number of Turkish farmers are adopting organic esyst although they encounter lower yields
and higher variable costs (Bayramoglu and Gundog@@85; Yercan and Ozden, 2015). This study
investigates the factors influencing the rapid éase of organic farming among raisin producers
to see whether there is an existence of convenizatian theory. Thus, our study contributes tathi
argument by addressing how Turkish organic farmasg key-example of Europe’s largest suppliers
of organic products, interrelates to recent orgamévelopments, and to what extent shifts
in production practices in organic agriculture mainisition countries support the conventionalization
hypothesis.

2. Materials and Methods

2.1. Study area and data collection

Data examined in this paper were collected as tagparlarger questionnaire survey among Turkish
raisin producers in the province of Manisa. The paghensive surveys of 394 farmers in the seven
districts were conducted via face-to face intenadéwm January to April 2016. The sample includes
144 conventional, 131 organic and 119 in-converfaomers. Farmers’ current stance on the organic
farming practices comparing to conventional prasiovere asked to respondents. Attitudes
and motives towards differing farming practices everssessed through a series of statements
measured with five-point Likert scales, from strigngisagree (1) to strongly agree (5).

2.2. Statistical analyses

In the study farmers were classified into threeugeo based on their current farming system:
conventional, organic, and in-conversion. Desaorgtistatistics were used to analyze key
characteristics of the different groups. For thegjions state farmers’ attitudes and motivations
for conversion a principal component analysis (P@a¥ employed to pool and reduce the number
of predictors to a smaller number of factors. Tvemnponents related to attitudes (environmental
orientation and profit motivation) were used in #tatistical tests. Differences between the groups
were identified by applying multivariate analysi$he comparison between pair groups
(conventional-organic, conventional-in-conversioand organic-in-conversion) were analyzed
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by performing t-tests for the mean of continuousialdes, and chi-square tests for categorical
variables. Additionally, logit regression analyse&re conducted to test the hypothesized
determinants for their significance as predictofstiee conversion decision. Logit regression
is frequently applied to identify socio-economic epbmena, particularly for investigating
the relationship between dependent categoricahbkas and explanatory variables (Greene, 2003).
The variables selected to employ statistical testge been derived from the previous empirical
research literature on the conversion related noeotionalization. To this, we proposed three gsoup
of variables: socio-demographic characteristicssirenmental attributes, and attributes related
to profit motivation of the farmer groups. Giveretimportance of the former country-specific
research, we included age, farm size, educatidatidss and Environmental awareness of farmers
(Turkyilmaz, Bardakcioglu and Nazligul, 2003; Serget al., 2011; Bektas et al., 2015)
into our framework. As the main arguments focusedfarmers’ preferences on environmental
attitudes and profit orientations (Koesling, Flatmd Lien, 2008; Lapple and Rensburg, 2011),
besides socio-demographic characteristics, seleet&homic and non-economic aspects were
included as independent variables.

3. Results and Discussion

3.1. Descriptive Statistics and pairwise comparisotests

The sample statistics of the variables used inntltivariate analysis and logit estimation are
reported in Table 1 for each of the three groups.

Table 1. Descriptive statistics of explanatory abhkes

Conventional : In-conversion Pairwise
Organic farmers (O
Characteristics Farmers (C) g ©) farmers (IC) comparison
N=144 N=131 N=119 (Between
Variables Unit | Mean| Std.-dev. Mean Std.-dev.  Mean td.-8ev. groups)
Farmland daa| 72.74 79.03 166.0p 187.96 153.57 294.9** (C-0, C-IC)
Grapeland daa| 41.00 33.69 57.31 44.26 6352 46 22* (C-0, C-IC)
Age Years| 53.75 10.57 56.17 9.367 46.04 11.11** (C-IC, O-IC)
. . i L * (C-0O, C-IC,
Farming experience Yeafs 32.73 12.4y 35.93 10.66 .6425 11.64 0-10)
Higher education 0/1 0.25 0.043 0.18 0.34 0.5 0.47 * (C-IC, O-IC)
*% _ _
HH size no. 3.05 1.26 3.41 1.69 3.99 1.43 (C-0, c-C,
0-IC)
* - -
Off-farm income 0/1 0.35 0.48 0.65 0.48 0.49 0.5( (CO(?I,CC): IC,
Crop diversity 0/1 0.55 0.49 0.76 0.42 0.65 0.47 *(C-0)
Farm animal 0/1 0.26 0.44 0.44 0.49 0.48 0.49 OQE-IC)
Soil test 0/1 0.26 0.44 0.52 0.50 0.19 0.34 *(G-IT-IC)
*% _ _
Environm. orientatioh 0.16 1.03 0.12 1.02 0.07 0.89 (Coﬁ’cg: IC,
*% _ _
Profit motivatiori 0.15 0.70 -0.78 0.78 1.05 0.47 (CO(-)I,Cg: IC,

Source: own calculation
Note: Mean and standard deviation are given in péneses in the columns labeled. Difference ind&ateether
a significant difference exists in the means ofaldes of the three groups. Between-group diffeesrzalculated
with multiple comparisons tests; t-test was useaddmtinuous variables, and chi-square test waglifee discrete
variables.

*[**[ ***: n<0.1/0.05/0.001.
t indicates variables extracted by several attinadiistatements and loaded as constructs by emgdjimcipal

Component Analysis (PCA).
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The mean values for the whole sample indicate thatfarmers are on average about 52 years old
and the average years of experience in farmingtipescis about 32. The pairwise comparison
of the farmer groups based on selected variabiesal® some notable differences among the three
different groups. The mean scores in the groupsep@ted along with the results of the significanc
tests. Results relating to the age show that,ngwwcomergfarmers in-conversion process) are
younger than conventional farmers, and have lesmirfig experience than both organic
and conventional groups. Our results concerninghéas’ education status indicates the higher
education of the in-conversion group in comparisotie other groups. Looking at the farm structure
and production characteristics, the results from plairwise comparisons indicate that farmers
in the different groups have significant differeada terms of land size, household size, as well
as diversity in the farm activities. The resultated to the total land size, grape land size, élooisl
size, off-farm income, and the availability of Isteck show that the organic and in-conversion gsoup
of farmers compared to non-adopters have significhfferences. The findings of the attitudes
of farmers concerning environmental orientation gmdfit motivation also suggest differences
between the groups.

3.2. Results of the multinomial logit model

We estimate the individual effects of the attrilsutan the decision to convert to organic farming
on the two groups of regular organic farmers (Q) afifarmers in conversion (IC) by a multinomial
logit regression with the group of conventionahfiars (C) as reference group. The logistic regressio
coefficient @), the significance level (P), and the odds ra¢ixp()) for categorical and numeric
variables are presented in Table 2, for the grdupganic as well as the in-conversion farmer geoup
whereby the conventional farmers were assignetieabdse group. The value of ef)) (the odds
ratio) with the significant level of P value (<Oshows the change in the odds resulting from agdan
of one unit in the predictor (independent variable)

Table 2. Results of the Multinomial logit model @&acategory is conventional farngrs

Organic farmers (O) In-conversion farmers (IC)
Variables Coefficient p-value Odds ratio Coefficient p-value Odds ratio
Farmland (daa) 0.09*** 0.001 1.009 0.0171**+* 0.001 1.011
Grapeland (daa) - 0.008 0.229 0.992 -0.001 0.927 999.
Age 0.011 0.696 1.011 -0.059 0.167 0.942
Farming experience 0.011 0.646 1.011 0.032 0.347 0321.
Higher education 0.355 0.403 1.426 2.338*** 0.009 0.97
HH size 0.231* 0.052 1.260 0.239 0.193 1.270
Off-farm income 1.167*** 0.002 0.311 -2.107*** 0.000 0.122
Crop diversity -0.178 0.644 0.837 0.257 0.639 4.29
Farm animal - 0.816** 0.015 0.442 -0.395 0.448 0.674
Soil test -0.478 0.313 0.620 1.873* 0.023 6.510
Environmental x N
Orientation 0.706 0.000 2.026 0.476 0.079 1.610
Profit motivation 1.078*** 0.000 0.340 3.640*** 0.000 38.090
LR Chi-Square 469. 710
P > X222 0.000
Pseudo-R 0.767
Percentage predicted correct 78.9
Collinearity statistics VIF<3.5
Source: own calculation
Note:

Note:& Number of observations in the analysis for thevamtional group is 144, for the organic farmer 131
and in-conversion farmers 118 values reported as coefficient estimates, gxpdlues reported as odds ratio,
*[ *%[ ***: n<0,1/0.05/0.001

34



The evidence in Table 2 suggests that there amgfisent socio-demographic and structural
characteristics of the respective groups, in m@ato the comparison group that make significant
difference for the decision to convert from convemal to organic production. The logit model result
confirm that, the farmland owned is of specificekglnce in the organic and in-conversion farmers’
decisions. The significance of the land area gpetted by earlier empirical results that greatéalt
land size cultivated is one of the important reasfon conversion decisions (Best, 2008; Koesling,
Flaten and Lien, 2008). In contrast, Burton, Rigloyl Young (1999), and Pechrova (2014) suggest
smaller farms are more likely tend to practise orgaly. A study conducted by Fertd and Forgacs
(2009) also found that the size of the farm hasgative effect on the choice between conventional
and organic. Grapeland size has no significanttréfem the multinomial regression tests. This fesu
implies that grapeland size is a robust indicafcadoption over time. Besides conventionalization
tendency, higher size of total agricultural landl amgnificant relation with the conversion might
be explained by farmers’ risk-taking behaviour. Bhaall land holdings in organic grape production
might indicate the practice of organic agricultasea small-scale family farming activity. The resul
show that farmers in-conversion have a higher dducdevel than conventional and established
organic farmers, which is in line with the literegu Fertd and Forgacs (2009), Koesling, Flaten
and Lien (2008), Mzoughi (2011) mentioned the intace of the higher education in the probability
of conversion to organic farming. Our regressiosulie concerning education is also in line
with the study by Sezgin et al. (2011), which implieducation as significant parameter affecting
Turkish farmers’ decision on agricultural innovatiadoption. Similarly, Turkyilmaz, Bardakcioglu
and Nazligul (2003) emphasize the significant int@oce of education level in adopting innovations.
To illustrate the situation of farmer educatiore tountry-wide statistics report that only aboutl4
of the farmers have higher education in Turkey(&ial., 2009). In contrast to these studies,durt
Rigby and Young (1999) did not find a significantpact of education on the decision to convert
to organic farming. In sum, the results suggestt thducation is an effective indicator
of the conversion over time and higher educaticcreases the probability of adopting organic
farming practices.

The results show that available off-farm incomeucss the willingness to convert to organic farming.
The current empirical research on adoption and estnenalization does not provide any conclusion
on the effects of income. The results suggestfdraters willing to convert intend to use organic
farming as a full-time farming strategy. Farms wither income sources seem to rather stay
in the conventional farming system and use incoiwersification for the maintenance of the family
income. This finding reflects specific situationtbé research area. The province of Manisa has been
formed as an industrial, cultural, and commerci&y.cThe large industrial enterprises located
in the province provide farmers job opportunitidégsides their farming activities. Therefore,
opportunities for the farmers either go to fullthmeganic farming or maintain the conventional farm
and look for other options than agricultural woskrather a question of preferences. The existence
of livestock farm animals, either self-consumptmrpresence as a production system, results in less
probability of conversion into organic agricultur€he logit results give significant evidence
for organic producers, whereas the value is natifsegnt for the in-conversion group. The results
concerning diversity in crop production gives alinparallel results with respect to the animal
farming, in line with the findings of Pietola andanhsink (2001) who suggest monoculturing
in agricultural production to reduce the likelihood farmers’ producing organic. The farmers
who produce other crops, for instance cereal ciojparger land holdings, might have opportunities
to maximize profits by achieving economies of scAlsignificant result obtained regarding soil est
shows that the respondents of in-conversion grauecting soil tests very likely opted organic
practices (Odds ratio = 6.51). The converters befmem the area payments to implement sustainable
agricultural practices such as conducting regudalr tests and investments in modern irrigation
systems. Therefore, they take advantage of beiggtezed for organic conversion and conduct
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regular tests to benefit from the payments (MoFARD13). Results show organic farmers are
depicting environmental concerns, but in-converdemmers are less influenced in their decision
by environmental issues. This might partly indicatérend towards less environmental concerns
of the entrants in organic sector. However, the difference betwaprconversion farmers
and conventional farmers is still significant ake th0% level. Similarly, Best (2008) addresses
an increasing share of German organic farmers &gt environmental concerns over time. Similar
results have been found by Laple and Rensburg {ZF011reland, and Mzoughi (2011) for the case
of France. Significant results for the profit meaiilon show high relevance for the choice of adaptio
for the in-conversion group (Odds ratio=38.09)wad as for the organic farmers (Odds ratio= 0.34).
In-conversion farmers’ attitudes towards organiomiag are significantly influenced by profit
motivations. Profit maximization goals in the stualy Flaten et al. (2006) have perceived higher
importance among the laentrantswhile the early adopters ranked profit goals vew.l Padel
(2001) highlights the importance of profit for tth@nversion decision of the late adopters. Conversel
Lapple and van Rensburg (2011) found the motivatimmcerning profit is significantly negatively
related to earlier conversion, whereas it increéseprobability of conversion by the late adopters
Profit motivation of the early adopters are als@kasized in the study by Aoki (2014); she concludes
that early adopters who are initiated through goremtal provisions were more profit oriented than
the followers.

4. Conclusion

Our study concludes for the case of organic pradocin Turkey that theconventionalization
hypothesis can be supported. Giving attention to the overview of the farmer dadn characteristics,
and environmental and economic attitudes, we intpbt organic farms reproduce the salient
characteristics of conventional agriculture pattdy by increasing their land size, practicingsles
diverse farming activities, and showing profit-otied approaches. Farmers definechascomers
likely behave in line with the theory by showingdeconcern about environmental issues. As such,
they express a higher level of the profit oriemtatitherefore, it is fairly concluded that farmers
in the study represent tendencies to conventicsiabia.

Organic farming in Turkey has started with the B@an importers’ demand. The first certified

organic products complying with the private staddaof European control bodies were supplied
by aim meeting European export market requireméfust of the early adopters of organic standards
followed the requirements of the importers and wéereby consulted by buyer representatives.
Thus, organic farming initiated as a top-down tfan®f the production practice with passive

participation of the contracted farmers. Today dsiiceconsumption remains limited, and majority

of the organic crops in the country is intendegdrmduce for the European Union as the largest éxpor
market. In the meantime, besides the export madeketpproach, government-facilitated policies

have become important for farmers to convert tipeaduction system into organic agriculture.

To this, while some producers clearly choose oandduction for philosophical reasons, others
adopt organic methods because public funds anddsed®ncourage them to convert. Providing
farmer support with conversion subsidies is ona afgpolicy common to both European countries
and Turkey which recently resulted to increaserthmber of the converters. In addition to that,

majority of the farming system is still charactedzby the family-based ownership and operations
that is similar to many countries of Europe, bdtedent than the US agricultural system.

The formulation of the conventionalization hypotiseswas introduced first referring

to the Californian producers’ case in the US. Dgiiihe time, the evidences appeared as the cases
from European countries. Moreover, in early redgazonventionalization is viewed as problematic,
especially in Europe, where the converting farnaees supported by public funds. At this point,
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we highlight the importance of comparison of thgamic farm structures of various countries
to observe and draw conclusions on comparabiligjarding the diverse organic farming systems.
Organic farming systems in Turkey show similaritibat also differences to European countries.
There might be significant differences dependingtbe different country-profiles. Therefore,
the investigation of the conventionalization hypstis in the context of cross-country comparison,
where the organic agricultural activities have é&aged trends would help to better understand the
concept of this theory also for such countries.
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Annotation: This present research work was carried out in Emuadrovince of Carchi, aim
"To determine the technical importance of labor ketiin the rural sector and the intensive use
of labor in relation to priority crops that reaeties agricultural economy of the Province of Carchi
We further analyzed the economic importance of grtpe amount of manpower needed for priority
crops, and the participation of manpower in agtigel sector and its influence on agricultural
production from a technical and economic pointiefw

A quantitative methodology, was applied through MI&C software for crop prioritization,

in order to determine the quantity of labor perpcas a costs -function evaluated with econometric
models, which resulted into, four priority crops @fonomic importance: potato, beans, peas
and maize; We further analyzed the average quaotitgbor required to produce and cultivate
a hectare of land (with a labor size of 45 lab®te in the case of beans and 150 laborers/ha
in the case of potato).

On the other hand, we discovered that labor foantigipation in the agricultural sector is about
30% of the urban population, which is a technicali¢dator that labor is one of the contributing
factor to production and economic development efabmmunity.

In conclusion, we highlighted the dependence faattabor on production, and the need to improve
production systems through training in agriculturachanization, so as to overcome difficulties
pose to system due to geographical conditions.

Keywords: APUs, Labor force, Labor market, Production syst8RSS software
JEL classification: J23, J43, J46

1. Introduction

In less developed economies, agriculture is thersactor that generates employment of about 43%
of the total population and represents 36% of gdossestic product (GDP), which is a precondition
to pump-in more man-power in the agricultural sectbsuch economy. In addition, agriculture
serves as a source of raw materials for severabindl sectors that benefit from agricultural gtbw
with particular emphasis on countries that areemetbpment stages which requires little technology
and increase in physical capital. (Malikov et 2016)

Another important factor as cited by Braha (201Y Albania, for example, agriculture employs more
than half of the population and represents abautaater of production in economic output. Despite
this, the agricultural sector faces significant lldrges, the prevailing limitations of agriculture
include small and fragmented farms, rural migragtionderdeveloped labor productivity, limited
technological level, and low interest in investmienthe agricultural sector.

Agriculture is crucial to the economy of Carchih&cost of labor is significant, but varies among
provinces, since the wage differs; (Manzano, 20i093,a strategic activity for wealth development
that satisfies the need for food and raw matef@isfinished goods. Consequently, the growth
of the industrial sector and the added value git@rproducts for marketing would stimulate

the growth of the country's agricultural sector.

40



According to Renddn (1976), "labor needs are diyat#termined by four factors: agricultural area,
crop composition, physical yields and the degreenwdchanization, (...) Labor needs vary
considerably from month to month as a result ofsém@sonality of agricultural activity".

“Almost every long-term growth in crop and livestogproduction comes from investment
that expands capacity and from technical changdsrtbreases output-input ratios” (Timmer, 1998);
for instance, textile, food processing and otheicagurally based industries require little tectogy
and physical capital that are relatively labor msige (Malikov et al., 2016); and “in virtually all
underdeveloped economies, agriculture is an egistidustry of major proportions” (Bravo, 2008).

The main objective of this research is to analyashnical importance of the rural labor market
and the intensive use of labor in relation to ptyocrops that affect agricultural economy of Carch
province.

2. Materials and Methods

In order to determine priority crops in Carchi prme, we used “The structural analysis method
through the collective efforts of group of expertso first discussed before selecting and defining
important variables that form part of the systdmyeafter, evaluate the direct influence that eseh

of the variables exerts on the rest and finallgjrtmterrelations are processed” (Quintero anddzop
2010), identifying variables and the interrelatioips between them with the help a software
(MICMAC).

Structural analysis according to Arcade et al (201K a methodology supported by experts
with proven experience in a particular area, whdigpated in the process that consists of three
phases: Inventory of variables or factors, Desicniptof the relationships between variables
and finally, identification of the essential varlied(...) These experts evaluated the direct inflaenc
between all variables according to the intensityhef existing affection with strong influence rated
as (3) median (2) weak (1) or null (0).

Figure 1. Influence/Dependence Map

A Influence
0 (1
Input Variables Connecting Variables
Dependence
(V) (1
Autonomous \driable: Output Variables

Source: Arcade, J. et al, 2002

In addition, a quantitative analysis was carriettowetermine the quantity of labor per crop asst
function, using secondary information from the Naél Institute of Agricultural Research (INIAP)
and justified by the application of structured &y based on simple random sampling,
with the following equation:

Zz*SZN
ezN+Z2*Sz (1)

The experiment's results validate the initial hjgasis. A sample of 2,395 rural workers were setecte
from the population of Carchi province. The infotioa on labor by crop in terms of costs
was obtained through descriptive statistical ans|]ygth coefficient of determination and correteti
coefficient (Little, 1978).
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In order to analyze the participation of the lafmyce in the rural sector, the number of workens pe
hectare produced on a daily basis was estimatexm'the total number of calendar days of the year,
while holidays and weekends were deducted” (Sy2@63).

The analysis and interpretation of the results wlase by a software package SPSS 22.0
and the interrelated analysis between variablesguan econometric model with multiple linear
regression through MS EXCEL. Likewise, the multiate descriptive method was used to provide
simple summaries of information with two or mortated variables to estimate future projections.

y=b0+b1*x1+b2*x2+b3*X3+........bk*xk (2)

3. Results and Discussion

Agricultural sector is one of the major axes fooremmic development. When analyzing realities
of certain developed countries it was observed: thagiriculture plays a very important role
in economic development of the Soviet Union. Adtiatal land occupies 13% of the territory,
26% of the population lives in rural areas of Rassiabor productivity in the agricultural sector
of the developed countries tend to be lower thasthier sectors of the economy” (Gollin et al., 2014
cited in Blinova, 2016) that generates a signifidambalance between the demand and the supply
of labor in the rural economy. Agricultural is cheterized by temporary and seasonal jobs
to a greater extent than other sectors of the engh(Bellit, 2014, Blinova, 2016).

Similarly, “The present-day rural labor market ikagued with shortage of man-power, poor
employment opportunities and seasonality of cotides” (Blinova, 2016).

A critical look at few agro-based European econosugh as the following: “Albania is endowed
with natural resources, such as fertile land, andalsle climatic conditions for agricultural
production. Abundance of natural resources combwadd low labor costs provides good grounds
for intensification of agricultural activities”. fBha, 2017, p. 8). In Czech Republic, we noticed
a “sharp decrease of labor input in conventionathiag than organic farming. A successful organic
farming enhances number of work force while groughwegative index is lesser” (Kostlivy, 2017).

At the global level, agricultural sector is ondloé most important sector of the economy. In Ecuado

and particularly in the province of Carchi, agrtowhl production generates economic development,
butitis necessary to improve and guarantee thagthening of the productive-commercial processes
to advance the well-being of the farmers, incrdaber force, modernize the agricultural sector

and promote the marketing of agricultural products.

To attain agricultural development, it is necesgargtrategize productive chains that supportd rura
sector and improve their suppliers to the industigce their main problem is commercialization,

for this they need to improve their productive aafyaand product quality. They should also

strengthen producer associations to work togetmel achieve economies of scale, as well
as bargaining power.

Subsequently to the research, for prioritized crofpe variables identified were analyzed
with the help of MICMAC, (a cross - impact matrik) determine the important crops based
on the trends they present in relation to the labquirement.

However, we discovered that influence and depereleaciables appears on the Cartesian plane
of the map, which resulted to 3 groups of variabbesmnecting variables (Increase in profitability
and development of agro-industry), out-put varialidich is an evidence of (growth in technology)
and autonomous variables (increase in productimh aaresulting reduction of labor, due to shoilt fal
in marketing channels); there is a strong direfiuamce between: agro-business development,
manpower reduction, short marketing channels andre&sed profitability. Invariably,
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the development of agro-Industrial can reduce tbe of labor depending on the type of crop
and topography of the land, which in turn would @mte market, this is an added value provided that
the product and its consequence will increase faiufity.

Figure 2. Influence and direct dependence betwagahles
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The influence and dependence map shows that wetd@ie out-put variables, rather, we have three
autonomous variables, two connecting variablesosredof result, which allows us to select the crops
with economic importance in the province in ordemagnitude as follows: 1) potato, 2) dry beans,
3) dried peas, and 4) soft corn.

The analysis of occupied Agricultural ProductiontdifAPUs) shows in the table 1 that all the crops
produced in land spaces less than 1 hectare,epedps with greater percentage of priority in eg$p

to the total APUs such as the soft maize, neversisein absolute values the most representatiye cro
is the potato.

Table 1. Prioritized crops according to agricultymaduction units

1 hect. 2 hect. 3 hect. 5 hect.
Less
. than to less to less to less to less _Percentage
Crops Indicator Total 1 than than than than in respectto
hectare minus 2 | minus 3 | minus 5 minus total
hect. hect. hect. 10 hect.
APUs 4,166 1,311 762 516 542 507 87%
Potatoes -
Hect. Cultivated| 6,844 523 789 742 955 1,259 62%
APUs 2,313 371 289 265 298 401 70%
Dry beans -
Hect. Cultivated| 3,168 102 177 239 346 594 46%
APUs 267 80 34 28 33 37 79%
Green beans -
Hect. Cultivated| 1,868 118 157 168 237 366 56%
APUs 891 446 159 83 74 72 94%
Soft corn -
Hect. Cultivated, 1,331 181 171 141 199 282 73%

Source: MAGAP - National Information System, 2017

From the descriptive analysis corresponding to 2,p8pulation sample, we discovered that:
The quantity of labor is in a maximum of 150 labmrce for the cultivation of potatoes
and a minimum of 45 labor force for maize, pea &#edns. The typical error is in the range
of 0.08 to 0.95 and the standard deviation ranges 2.02 to 23.31; because the production systems
are focused on the ones that uses lower amountlumir [process, considering the fact that
the prioritized crops are planted in the provinceopographic conditions different from each system
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We observed the range in the number of labor fora 78, 40, 5 and 35 for potato, soft maize, pea
and beans respectively. However, the coefficienmaniation is acceptable in each case.

Table 2. Descriptive statistical analysis

Indicator Potatoes| Dry beans| Green beans Soft corn
Average 113 67 48 63
Typical error 0.95 0.52 0.08 0.49

Median 120 68 47 65

Mode 120 60 50 45

Standard deviation 23.31 12.82 2.02 11.96
Sample variance 543.27 164.41 4.07 142.85
Ranking 78 40 5 35
Minimum 72 45 45 45
Maximum 150 85 50 80
Coefficient of variation|  20.63 19.13 421 18.97

Source: Own survey, 2017

The labor force participation in rural agricultuneas analyzed through the interpretation of data
in SPSS, table 3 shows that 29.6% of the populadienengaged in (agriculture and livestock
farming) in the rural sector of the province of €lar others are dedicated to activities in thedfiel
and it is related to results of the Census popaiasind housing INEC (2010) that showed a 32.3%
difference between men and women.

Table 3. Labor force participation in rural agricué

Activity Frequency | Percentage
Farmer 542 22.6
Rancher 167 7.0
Tailor 58 2.4
Builder 140 5.8
Carpenter 58 24
Merchant 381 15.9
Driver 177 7.4
Salesperson (Hawker 66 2.8
None 806 33.6
Total 2395 100.0

Source: Own survey, 2017

Figure 3 shows that the labor force used in patattvated hectares grew in parallel progression,
perhaps because of the crop location as it wasgalamn the topography of a soil that does not allow
it to incorporate technology and therefore contenteeuse labor force. In other crops, it was olesgrv
that as the cultivated hectares increases, the falo®e decreases, keeping sales stable or inageasi
indicating that a level of efficiency has been agbd based on the modernization of their production
processes.
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Figure 3. Labor force per hectare cultivated pepcr
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In order to estimate permanent wages, annual latms divided into 251 days, calculated
by deducting holidays in the last 5 years, whickauador corresponds to 114 days. (Synek, 2003)

The number of fixed labor depends on the numbéeofares cultivated and the price of the product
on the market. If the sales increases, the voluhpeamuction will increase and therefore the need
for labor force will increase, resulting in a gesatumber of fixed wages.

Table 4. Permanent job per hectare cultivated

Labor force per crop Permanent I.DEA Hectares | Sales dollars

Year $ . agricultural
Potatoe§ Drybeans Greenbeans Soft ¢orn job Carchi cropped year

2013| 4,117 1,587 1,120 677 7,500 8,113 10,650 72363
2014| 4,375 2,380 700 491 7,946 8,135 11,100 8,8%5,2
2015| 5,833 2,833 733 688 10,088 8,155 14,000 87289,
2016| 6,458 1,760 660 569 9,447 8,171 12,398 7,230,9
2017| 6,462 1,659 740 739 9,600 8,186 13,218 8,386,8

Source: INEC - National institute of statistics atehsuses Ecuador, 2010

Since the coefficient of determination is closeotee, it is considered that the model is reliable
for forecasting the independent variables evalu@gtednumber of hectares and sales of the product)
so with the equation generated, we can prediattimeber of labor required per crop. Both cultivated
hectares and sales affect the number of fixed wdggsause their P value is 0.05 in the multiple
regression analysis.
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Table 5. Multivariate descriptive method

Regression Statistics
Multiple Correlation Coefficient 0.98657
Coefficient of determination R"2 0.97332
R”2 adjusted 0.96570
Typical error 351.17678
Observations 10
Variance Analysis
Degrees of Sum of Average of = Critical
freedom squares squares value of F
Regression 2 31493285|7 15746642.85 127.68 3.10B1E-
Waste 7 863275.9 123325.13
Total 9 32356561.6
Coefficients Typical Statistic t Probability Lower Higher
error 95% 95%
Interception 2499.189 982.390 2.5440 0.0384 176.2034822.17
Variable X 1 0.0003 0.0001 2.4758 0.0425 0.000 @00
Variable X 2 0.8157 0.0511 15.9488 0.000qQ 0.694 3669

Source: Own estimation, 2017

A critical analysis from technical and economicmiaf view, shows the influence of the rural labor
force on the agricultural production with referent@ minimum wage paid in Ecuador,
which is classified as follows: Unified Basic Sglain 2017 corresponds to 375 dollars (Ministry
of Labor, 2016), plus the thirteenth remuneratiaquiealent to the annual income divided
by 12 months (375 dollars) plus the fourteenth neenation equivalent to a Unified Basic Salary
(375 dollars) and from the second year, the redenves corresponding to the annual income divided
by 12 months (375 dollars), generated an annuall itetome per worker of 5,250 dollars in the first
year.

Of this value, a worker is taxed 9.45% as Sociau8ty and the employer assumes 11.15%, which
totals 1,082 dollars per year, which accordinghe &nalysis of the fixed wages of agricultural
activities are not reported to the System of Rematien online because it is an informal job.
Considering the estimate of 9,600 permanent jobterg¢ed by agricultural activity in 2017,
according to table 4, there is a negative effecttie worker and social security of approximately
10,382,151 dollars (1,082 dollars per 9,600 permgjobs).

At the same time, the fixed wages generated byalgural activity surpass the identified demand
for the economically active population in the prme, which corresponds to 8,186 people,
which is met by migrant workers from Colombia.

Finally, the fixed wage refers to the projectiontfze year 2017.Agriculture produces capital oftsbo
41,471,006 dollars a year (9,600 fixed jobs x 1Batd® per day x 20 days x 12 months) that boost
the local economy, Since it allows family suppard @herefore the consumption and saving capacity,
as well as investment capacity in fixed assetsgimguor land).

4. Conclusion

The findings in this study indicates that thera idirect relationship between the use of ruraldabo
in the agricultural sector of the Carchi and thenbar of Agricultural Production Units, in turn
the crops prioritized in the province generate uefice on the need of wages depending
on the demand for products in the market, the rgelprice, the climatic situation and the use
of technology according to the geographic conditbroils. On the other hand, agricultural activity
is capable of generating an average of 9,600 fjgbd being an informal activity, which exceeds
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the demand for work required by the Economicallyivie Population of Carchi which is estimated
at 8,186 people, whose differences are satisfi¢ll nvigrant workers from Colombia.

The informal nature of agricultural sector and labgstem jeopardizes worker and Social Security
because they do not receive up to 10 thousandrgigliar year. For this reason, the stability
and development in agriculture affects the econamthat hauls in a capital base approximately
41 million per year that day laborers use in famdypport and strengthens the economy
of the province.

Finally, we consider that it is possible to impralre productive situation of the province by prawgl
more sources of labor, i.e. formalize labor relagiup with workers and even incorporate agricultura
mechanization to make agricultural production costficient and effective, which should
be evaluated in terms of cost benefit to the preduc
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Annotation: The purpose of this paper is to identify and asdbg benefits of application
of the GLOBALG.A.P. standard in the environmentaaaand sustainable agriculture in the CR
with emphasis on fruit producers. Its partial gdatludes evaluation of discrepancies
of environmental nature according to the GLOBALG@Astandard by inspecting domestic fruit
producers’ certification. The methodology is basedsummarizing, synthesizing and analyzing
the protocols containing the findings from the aactéd certification audits of the GLOBALG.A.P.
standard between 2007 and 2015 in 25 fruit-prodpeinterprises in total. The number is limited by
the number of the certified subjects in the givenige. Overall, 285 environmental discrepancies
have been identified. The conducted analysis sugdkat, during the period of the enterprise’s
continuous retention of certification, the numbef discrepancies within the framework
of environmental aspects of agricultural activity the GLOBALG.A.P. standard has been
continually decreasing (from 68% in 2008 to 15%pweérall discrepancies in 2015). A significant
number of these deficiencies that is the failuréutéil the requirements of the GLOBALG.A.P.
standard, can be characterized as conflicting Wi¢éhlegal code of the CR. The potential value
of sanctions per producer based on the discrepmdiseovered has been calculated. Their extent
on average and in total for individual sub-areashes liquidating amounts for producers. However,
it has been confirmed that continual application tbé GLOBALG.A.P. standard reduces
the occurrence of such sanctioned discrepancieshaisccontributes to the creation of competitive
advantage for certified fruit producers in Czect aansequently European agricultural conditions.

Key words: agriculture, environment, GLOBALG.A.P., certifigat, sanction

JEL classification: Q01, Q10, Q59

1. Introduction
Competitiveness of European agriculture does reotifli higher production yield only, but also
in the aspects of management that are in line thghsustainable agriculture requirements.

The benefits of agriculture are occasionally diffido separate from other economic activities due
to their specific environmental impact, mainly &rms of soil and water quality and the state
of biodiversity (OECD, 2008). “Air pollution” is #n first problematic area. Approximately 40%
of European methane emissions (gldriginate in agriculture as do 64 % obM emissions,
predominantly from animal production (Anon, 200€arbon dioxide and carbon monoxide
(CO and CQ) from the consumed fuels and energies could beddd the methane emissions
(CZP UK, 2013). On the contrary, grassing arahbte laver, for example orchards, reduces emissions
by binding carbon (Kubat & Klier, 2004).

“Water pollution” forms another group (Stigter ét, 2008). The integrated approach is required
in this area (Stoate et al., 2009) as well as feshmaotivation to introduce environmentally-friegd|
methods in order to reduce the release of contartinato water resources. Nevertheless,
the decrease in the consumption of fertilizerqadentral European countries at the end of thie 20t
century contributed to a considerable decline thtes and phosphates in surface water (Stalnacke
et al., 2004). The third group contains “soil de@t#on”, mainly erosion, its compaction
and densification (Turtola et al., 2007). Approxielg 70 % of domestic agricultural land

is endangered by a medium to high risk of watersiero (Rompaey, 2007), as much as 40%
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of farmland in Moravia and 10% in Bohemia might &edangered by wind erosion. 30-50%
of agricultural land in the CR is affected by comjpan caused predominantly by inappropriate use
of agricultural machinery on wet soil (OECD, 2008).

The fourth group contains “biodiversity”. According Kivinen et al. (2007), crop diversity helps
to create habitats for different animal and plapécses. The so called semi-natural landscape
elements such as boundary strips, hedges, meadalvsheubberies strongly influence biodiversity
of agricultural landscape. A decrease of naturatidaape features is also significant as these
influence the microclimate, function as sheltebednd provide refuge to wild animal species
(Billeter et al., 2008; Rodriguez and Wiegand, 2008charntke, 2005). Assessment of energy
efficiency of agriculture, including water and egneconsumption, is included in an individual group.

In relation to the environment in the constituestmtries, agriculture has been discussed for exampl
by Turcekova et al. (2015), Zinovchuk and Orel @Q01Adolwa et al. (2017), frequently
in correlation with organic farming and sustainablevelopment (Zagata, 2010; Hrabankova
and Bohékov4, 2009). Other authors have investigated thpaon of cultivating individual
commodities on the environment (for example Pulé&kéét al., 2011).

One of the instruments that can be used in this iarerder to support positive activities connected
with the environment is an internationally recoguizstandard GLOBALG.A.P. which has been
applied in the CR since 2007, predominantly withtfand vegetable producers. This private standard
focuses on application of good agricultural pragtigrotection of the environment, ensuring food
security, animal welfare (in animal production) améintenance of health and safety at work.
Its development in Czech conditions is also infleexh by the project NAZV QG 60148 ,Support
for implementation of the EUREPG.A.P/GLOBALG.A.Rarzdard in agriculture in CR" undertaken
at the FEM CULS between 2006 and 2009.

However, thus far there has been no study in Cledban real data to evaluate the practical impact
of its application. The purpose of this paper isdentify and assess the benefits of application
of the GLOBALG.A.P. standard in the environmentakaa and sustainable agriculture in CR

with emphasis on fruit producers. Its partial goatludes evaluation of the discrepancies
of environmental nature according to the GLOBAL®Astandard by inspecting domestic fruit

producers’ certification. The research questiores esmtablished as follows: (1) Can the fulfilment

of the GLOBALG.A.P. standard environmental requieerts be beneficial to agriculture-sustainable
development and to an enterprise? (2) Which enmiental areas of domestic fruit production

demonstrate malpractices with regard to the GLOBAL.B. standard and with relevant valid legal

regulations?

2. Materials and Methods

The methodology is based on summarizing, synthegiand analyzing the protocols containing
the findings from the certification audits of thé GBALG.A.P. standard conducted in the Czech
Republic between 2007 and 2015 in 25 fruit-prodgaenterprises in total. The number is limited
by the number of certified subjects in the givenque

The progress in time has been investigated in theieed data. Anonymous audit data have been
provided by the National Technical Working GroupGR (hereafter referred to as NTWG). NTWG
is a sole contact place not only for the GLOBALGAorganization, but also for general public
with regard to interpretation, application of therglard requirements, and other areas. In CR,
the NTWG was established in 2006. Its members sbo$irepresentatives from Czech universities
(CULS, UCT), certification organs, independent salests and non-profit organizations (Czech
Society for Quality, r.s.).

50



The evaluation of discrepancies has been condibetseld on the analysis of the so called statement
of findings (416 in total). Every identified disp@ncy recorded upon inspection is characterized
verbally by the inspector and is assigned to aqdar standard point. For the research purposes,
the data were classified according to the type disarepancy at first. Overall, 625 discrepancies
have been identified, 285 of which were environraknthe data evaluation consists of two parts.
The first contains the discrepancy developmentysimaland the second concerns the analysis
of the essence of the discrepancies with the sules¢qdetermination of problematic areas
in accordance with the Czech legal code. Furthesnpralitative analysis of discrepancies has been
conducted as well as calculation of the potenti&ém@ of overall financial sanctions in cooperation
with the inspection organs from the Ministry of tB@mvironment. For this reason, the highest
sanctions possible have always been reduced byotfécient 0.25 in order to achieve real figures
applied in real life.

3. Results and Discussion

The set of collected data, that is 625 discrepandi@as been classified into the discrepancies
of environmental nature and the so called otharéEncies which represent a discrepancy in terms
of ensuring food security, employee welfare or theahd safety at work. Considering the fact that
the enterprises receive their certification gralyyalis not possible to create a longer time ssme

with a constant number of enterprises. Therefdre,development of the number of the identified
discrepancies in certification inspections is espegl as the average number of the discrepancies
identified per enterprise (see Table 1). The olzterm refers to the period from 2007, when thd firs
certificates were awarded in CR according to th©BALG.A.P. standard, to 2015.

Table. 1. Development of the average number oftifileth discrepancies per enterprise

Year 2007 2008 2009 2010 2011 201p 2013 2014 2015
Average number
of discrepancies| 5.8 5.3 5.2 3.8 4.3 4.8 2.5 2.1 1.9
in total
Average number
of discrepancies| 3.2 3.6 2.8 2.0 2.0 1.8 0.5 0.8 0.2
environ. aspect
% env. asp. * 55 % 68 % 539 53 % 47 % 38 o 18(% %37 12 %

Sources: own research, 2016
Note: * the percentage ratio of the average nundfatiscrepancies of environmental nature to therage number
of the total discrepancies

Figure 1 illustrates the development of the avenagmber of identified discrepancies referring
to the environmental aspect of agricultural agfiper enterprise during certification inspections
in the given calendar year.

It is evident from the graph that the developmehtthe average number of environmental
discrepancies is decreasing with time which is aksdfied by the declining linear trend function.
This indicates strong orientation of the GLOBAL@Astandard towards the concept of sustainable
agriculture. In the last three monitored calendaary, the average value of these discrepancies
per enterprise did not reach 1. Extremely low valvere recorded in 2013 and 2015.
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Figure 1. Development of the average number oftifled discrepancies of environmental nature pdéemamise

2007 2008 2009 2010 2011 2012 2013 2014 2015

Sources: own research, 2016

This implies that an environmental discrepancy wasitified in every second enterprise in 2013,
whereas in 2015 this occurred in every fifth companly. These values contrast sharply with those
recorded between 2007 and 2009, when the averagje @& the discrepancies referring
to the environmental aspect of agricultural agfiascillated around 3, which means approximately
three environmental discrepancies per certifiedenpnise. It is interesting to examine
the development of the ratio of the average nunabeznvironmental discrepancies to the total
identified discrepancies between 2007 and 2015erAfive years of maintaining the standard,
the decline in the ratio of environmental discrepes to the total identified discrepancies was lowe
than 38 %, while in 2013 and 2015 the ratio athimeere 18 %, or 12 % respectively. It is thus
evident that with time the amount of danger togheironment in the monitored certified enterprises
has significantly decreased.

Subsequently, it was necessary to categorize 282oemental discrepancies according to where
or in connection with what the discrepancy was iified. Therefore, the following are the four
thematic subgroups: storing and manipulation witienaicals, fertilizers and fuels; application
of agrochemicals and fertilizers; waste managemedtrecycling; impact of the agricultural activity
alone on the environment. The classification ofdiserepancies into these categories is illustrated
in Table 2.

Table 2. The number of environmental discrepanai@sdividual categories

Labelling Category of discrepancies Number
STC Storing and manipulation with agrochemicaldjlfeers and fuels 100
AGR Application of agrochemicals and fertilizers 43
WAS Waste management and recycling 30
ENV Impact of agricultural activity alone on thevinonment 109

Total discrepancies 282

Sources: own research, 2016

With regard to Storing and manipulation with agrochemicals, feriers and fuely

100 discrepancies in total have been identifiedctvhiepresent approximately 36 % of the total

number of the identified discrepancies. These ameckthe following areas: unsatisfactory state

of storing premises and their labelling in accomamwith legal requirements (33 discrepancies),

incorrect and hazardous storage of chemical sutss$af®1 discrepancies), inadequate qualification
of persons for storing and manipulation (8 discnepes), absence of storage evidence control
(8 discrepancies). The maximum sanction rate inases is 1 million Czech crowns. Thus: (1 mil x

0.25) x 100 discrepancies = 25,000,000. Providatitttese discrepancies were identified by the state
inspection organs and -consequently penalizeceaighal maximum one-quarter rate, the total value
of legally declared penalties would amount to 28,000 CZK. Incorrect storage of hazardous

chemical substances as well as unsatisfactory stat®rage premises and their labelling contribute
most significantly to the sanction. In total, tregcount for nearly 85 % of the above mentioned sum.
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The average fine per enterprise within this catgg¢foen amounts to 1,000,000 CZK (between 2007
and 2015), which is circa 110,000 CZK per entegper year.

The subgroupApplication of agrochemical substances and fertdiga’ comprises 43 discrepancies
which represent approximately 15 % of the total hamof the identified discrepancies. Absence
of control of the application records as well asssinig documentation connected to spraying
(21 discrepancies), lack of qualification of thegmanel applying the substances (6 discrepancies),
inadequate qualification and calibration of agtietdl machinery and measuring devices for applying
the substances (9 discrepancies), and the misskgmnalysis in the application of various types
of products (concerns solely the requirements oé #tandard — without any sanctions
by the supervisory organs) were the problematiasarebserved. The maximum sanction rate
for the first two groups is 1 million CZK, for thhird group 200 thousand CZK.

The sanction is calculated as follows: (1 mil *%).Z 27 discrepancies = 6,750,000 CZK plus
(200 thousand * 0.25) * 9 discrepancies = 450,0806.C

The potential total sum representing an incometiergovernment budget would in total amount
to 7,200,000 CZK for the period between 2007 and@i520rhe average sanction per enterprise
constitutes 288,000 CZK, which is 32,000 CZK penpany/year.

The subgroupWaste management and recyclihgontains 30 discrepancies. This concerns minor
although regularly repeated occurrences of discr@pa. These included an unprocessed waste
management plan of the enterprise or an actionfplaa permanent and targeted reduction of waste,
combining hazardous and community waste and irgeffi sorting of waste (please see below,

5 discrepancies), uncontrolled hoarding and stokiagous types of waste and overall disorder

on company premises (please see below, 6 disarEzauas well as the non-existence or insufficient

labelling, detachment and security of the locatatlocated for storing waste (please see below,
7 discrepancies). Some of the discrepancies coedeonly a breach of the standard, however,

in 18 cases this concerned a breach in a legalatgul

The sanction is calculated as follows: (50 mil 2%). * 5 discrepancies = 62,500,000 CZK plus
(Imil * 0.25) * 6 discrepancies = 1,500,000 CZK l@mil * 0.25) * 7 discrepancies = 1,750,000
CZK.

The potential total sum representing an incoméhfelgovernment budget would then in total amount
to 65,750,000 CZK. The average sum per enterpasestitutes 2,630,000 CZK for the period
between 2007 and 2015, which is circa 292,000 CZKepterprise per year.

“The impact of agricultural activity on the environent’ is the largest subgroup of environmental
discrepancies. It comprises 109 discrepancies #al,tavhich is 39% of the total 282.
The discrepancies concerned the relationship oktiterprise to biodiversity on cultivating lands
and in the surroundings, education with regard riigation of the environment, and monitoring
of energy consumption, absence of environment&l assessment, inadequate ensuring of soll
and water protection, and protection of nature regjacontamination. This subgroup contains
a number of discrepancies which are not in breéttedaw order of CR; however, their disobedience
(as prevention) might ultimately result in the fi@tuthreat to the environment. In cooperation
with a representative from the Czech Environmemtabectorate, 44 discrepancies have been
identified which would potentially result in sararting of the enterprise and 10 discrepancies which
are considered a breach of law. The sanctions etfiry the law no. 114/1992 Sb. on protection
of nature and landscape reach the maximum levelnoillion CZK.
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The potential total sum would amount to 5,250,0KClnadequate ensuring of soil and water
protection and protection of nature from contamoratonstitutes approximately 50% of this sum.
The average sum per enterprise represents 210,880 which means 23,300 CZK/enterprise
and year.

Discussion of the results with other researchezsults is not possible, because the same research
hasn’t been realized in other countries. Some autlsmlved energy aspect of standard
GLOBALG.A.P. e.g. Bayramoglu and Gundogmus (200%irilaslan (2009), but it is only one side

of this topic and it is not comparable.

4. Conclusion

The conducted analysis suggests that, during thedoef the enterprise’s continuous retention
of certification, the number of discrepancies witlthe framework of environmental aspects
of agricultural activity of the GLOBALG.A.P. standh has been continually decreasing.
The decrease in their contribution to all the cdv&sed discrepancies is also evident, which amounted
to as much as 68% in 2008 and to mere 15% of dwisgkepancies in 2015. A significant number
of these deficiencies, that is the failure to fulfie requirements of the GLOBALG.A.P. standard,
can be characterized as conflicting with the legade of the CR. Had these problems failed
to be identified through the inspection of the GLAM&.A.P. standard, but ascertained by one
of the state inspection organs, they would haven lssnctioned. Therefore, the potential value
of sanctions per producer based on the discrepambentified has been calculated. Their extent
on average and in total for individual sub-areashes liquidating amounts for producers. Regarding
the sanctions in the period between 2007 and 2b&5sample enterprises could have contributed
to the government budget by the total of 103,200,08K, which means 4,128,000 per enterprise.
On average, the sanction amounts to 458,700 CZkeptarprise per year. However, it has been
confirmed that continual application of the GLOBAIAGP. standard reduces the occurrence of such
sanctioned discrepancies and thus contributesetargmation of competitive advantage for certified
fruit producers in Czech and consequently Euro@egicultural conditions.
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Annotation: The success of agricultural businesses nowadayelyadepends on the quality of their
management. The future of a successful businesgrimmarily based on the knowledge
of the functioning of its own in-house managemeastem. At this point, the controlling could be
applied as a tool for managing business subjeaistr@lling offers opportunities for continuous
improvement, reveals the drawbacks in businespayé an important role in terms of feedback,
which helps to look into the future. The aim ofstipiaper is to evaluate the extent of controlling
application as a managerial tool in agriculturadibasses and to assess the knowledge of business
managers in this field. The research is orientedbasinesses operating in the agricultural sector
in the Slovak Republic. The purpose of this papetoi gain reliable knowledge of controlling,
enabling deepen knowledge in analysed area. With dm of examination controlling
as a management tool were selected commonly udedtiic methods of empirical research.
We applied a questionnaire survey. For estimatiggplts of the questionnaire form statistical
methods were applied.

Key words: agricultural businesses, controlling, questiormairvey

JEL classification: Q13, M21

1. Introduction

Present time is characterized by great progresadvahced society (Dytrt et al., 2016). The netgssi
to develop managerial approaches which will be nbei@ on achieving a long-term success
of the company is becoming in economic theory arattice more and more important (Synek,
2011). Despite efforts for continuous improvementappears that the traditional management
of business performance based primarily on findmeamagement hit its limits and lately in the world
are beginning to promote new non-traditional inthcsy, methods and models, based primarily
on non-financial, strategic and often and qualigindicators, methods and models. The secure long-
term prosperity and company performance should leaat equal importance with which they dealt
with the operational and financial problems (Zé&nik and Rajnoha, 2015). Controlling today
is an important part of the business managemetgray€Teplickd, 2011). Its role is in the business
important because it allows for coordination betwdanctional areas and provides relevant
and up-to-date information for management. Shiftagtrolling with management or control would
be undoubtedly wrong. Control represents only drteecontrolling tools (Porubsky, 2011).

Controlling is a tool for managing the economicteys which allows to recognize not only
the effects of economic and non-economic factous,dlso to identify their future development,
to analyse the deviations from the required trerdtita prepare corrective steps (Satkava, Vacek

and Sopkova, E, 2015). Operating controlling shaofdrm the management about the changes
in the businesses environment at the time and foudsimpact these changes to basic economic
indicators of company (Dolinayova andoch, 2015). Controlling includes all instruments
and methodological mechanisms that serve to fitdfinission. Different forms of application can be
mutually intersecting, supplementing, but can bso amplemented independently of each other
and in relation to different levels in the entespri(Chrenkova, 2010). Control processes, as part
of controlling operations, can also be performethanbasis of real-time comparisons with the realit
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of the past period, but lacking the target parametbich represents aims and expectations
of management or owners (Grznar and Foltinova, R00Be advantage of controlling is that

the entrepreneur does not rely on information ffanevious periods, which are mostly misleading
and biased, but on the basis of planned data wiltuge orientation (Sedlégkova, 2010).

The history of management methods application ricaljure shows that the agricultural enterprises
of the Slovak Republic and the Czech Republic apptiosts control (Skorecova, 2015). Agricultural
holdings in market economy are under extensivespresof competition. As a result of this fact they
are looking for new approaches to improve inteqraicesses, steering them with the intention
of continuously respond to emerging situations. t@dling represents significant tool
for coordinating these processes in agriculturggrpmises (Pataky, 2003).

2. Materials and Methods

The aim of the paper is to evaluate to which extergontrolling used in agricultural businesses
and what is the knowledge of companies’ leaderadhef the economic divisions, accountants,
directors, controllers) about this modern managenh@nl. In order to achieve stated objective,
research is addressed to refer to the real singind farm practice and to provide relevant data
for assessment of this area of research. For ob¢pdiata the questionnaire survey was applied, lwhic
is relatively often used technique of empiricaki@sh. The object of the survey are business esititi
operating in the field of agriculture on the teynt of the Slovak Republic. In order to achieve
a higher questionnaires survey response rateggralultural enterprises were contacted by telephon
requesting for completing questionnaire. Next sigs sending questionnaire in electronic form.
This approach was applied in order to inform repnéatives of individual farms about the purpose
of filling out the questionnaires and to achievegar approach in answering questions. Totally were
contacted 135 farms by telephone. The return rade ¥2%, which represents 57 completed
guestionnaires that obtained a number of relevara. d

For the processing of the results of the questivansurvey statistical program SAS was used
and within it, the Chi-square test and Fisher's tesre used to identify the correlations between
the achieved results. The hypothesis HO says Heae tis not statistically significant dependence
between the variables and hypothesis H1 confirnsitpeificant dependence. We used the Fisher’s
test where it was not possible to apply the Chiasguest (the range of the sample was less than 50
or abundance in each class was less than 5). Wktliséruskal-Wallis test in order to determine
whether the differences found in the sample argsstally significant or can only be the result
of randomness. The HO hypothesis declares sequemgality and H1 confirms the presence
of at least one division different from the others.

3. Results and Discussion

Respondents who answered questions in the queatienmere divided by legal form of business
and by size criterion (number of employees). Frdma Figs. 1 and 2 is obvious distribution
of respondents in terms of legal form and size @fing to the recommendations of the European
Commission (less than 10 employees - micro-entptess than 50 employees - small enterprise,
less than 250 employees - medium-sized enterpniees than 250 employees — large enterprise).
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Figure 1. Division of enterprises in terms of lefyaim of business and size (number of employees)
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Source: own processing

Forty (70%) respondents of total 57 representingcalgural holdings think that there is a differenc
between the concepts of control and controllinge Temaining 17 respondents (30%) do not
distinguish between these two terms. Respondentsanbwered question positively should further
describe how these two concepts differ. It cantheed that those who answered this request have
correct notions about the differences of the gieems. Majority of respondents perceive controlling
as a system or managerial tool and consider thdtalas just one of its tasks. Controlling is bdea
spectral and affects all areas of business. Wiuidrol is focused only on the past and achieved
results or applied processes, controlling is oadribwards the future, planning and managing future
processes. Contrary to control, controlling notyaieveals deviations, but proposes steps to reduce
their potential appearance in future. With theg#ies, respondents confirmed that one of the main
controlling task is to analyse deviations, as stdig the theory. Respondents further stated that
controlling is focused on coordinating business @@ systematic activity aimed on guiding
the business activities in order to reach predeterdngoals. Likewise, many authors have different
opinions in their publications and papers, alsdgasionals from practice did not concur at all pgin
Porubsky (2011), who based on the study of varamamestic and foreign authors concluded that
the basic function of controlling is the coordimatiof partial management systems, and that in any
case it is not possible to identify controlling kwicontrol, control is just one of its tools.
From mentioned can be said that respondents whessgd their opinion on the difference between
control and controlling had correct thought abdsirelationship.

Regarding this we have tried to find out whether thifference between control and controlling
is perceived differently by leading economic segmmenowners and directors and other
representatives of agricultural enterprises (cdlieiro accountant). The Chi-square test
of independence did not confirm the dependencentigains we accept the HO hypothesis. Whether
the representatives of agricultural enterprisestindjgish between control and controlling
is independent of their status and their positiothe enterprise.

Table 1. Dependence between the position of regdadn the enterprise and the perception of diffee between
control and controlling measured by the Chi-sqtesé

Statistic DF Value Prob

Chi-Square 2 0.7660| 0.6818
Source: own processing

We further investigated what respondents considerthee primary objective of controlling.
The findings from the literature study dealing wittis issue have led us to formulate three basic
objectives, namely: adherence to external andrnatetandards, control of efficiency and its anialys
as well as systemic management of entrepreneutigity in the achieving of target indicators. Bese
on the options offered in the questionnaire, redpats should sort the controlling goals from thst fi

to the last (third) place. To determine authengisutts, data obtained from the questionnaire were
exposed to a Kruskal-Wallis nonparametric test, cwhievealed that the null gHhypothesis
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of the distribution at the 0.05 significance les@hnot be rejected, which means there is no diftere
in the order of goals, and respondents considgoalls equally important.

Table 2. The difference between order of goals omegisby the Kruskal-Wallis test

Kruskal-Wallis Test
Chi-Square 1.622
DF 2
Pr > Chi-Square 0.4444

Source: own processing

In consideration of determining whether agricultueaterprises apply controlling activities, even
though they stated in the questionnaire that thvaseno controlling in their business, we give aroth
guestion to the respondents. On a scale of 0-5gheyld evaluate the importance of their activities
Since in our case we have applied the ordinal bkriand after performing the normality test
we found that this is not a normal division, theigkal-Wallis nonparametric test was applied again.
We are interested in the differences in activitieg)ortance carried out in their business. This tes
revealed that there are statistically significaffedences, as shown in Table 3.

Table 3. The difference between importance of imgeted activities measured by the Kruskal-Wall te

Kruskal-Wallis Test
Chi-Square 55.5435
DF 11
Pr > Chi-Square <.0001

Source: own processing

Based on the respondents’ replies representingudtynial holdings in Slovakia, it can be stated tha
activities oriented on comparing spent costs ardesed performances have the priority position.
One of the main areas of controlling is also costtilling, which enables farmers to quantify how
much the costs should be reduced to reach thedeneakpoint, as say Foltinova and &gi (2014).
According to the survey Varyova et al. (2015) agjtieral entities apply principles of cost controdi
covering intra-organizational accounting, budgeis @ost calculations, but with a lot of weaknesses.
Recommendation for improvement and higher qualftynéormation support of cost controlling
in agricultural entities in Slovakia have been jded. Respondents additionally mentioned other
activities as: realization of qualitative decisiolm® production and acquisition, budgeting
and implementation of results-oriented controlsppsration in the cost calculation, as well
as communication on financial and non-financialibess indicators. Bestvinova (2012) emphasizes
that controlling in order to overcome various obkds that are consequences of the economic crisis,
change the extent and priority of their role, eagtivities. The author argues that strategic plagni
needs to be strengthened, as well is needed tg eggarting not only of financial indicators, bus@

of non-financial indicators to measure company grenence. It is also necessary to improve
the costing and budgeting methods. Our survey shibvas these activities have been ranked
by respondents at the top of the list.

On the question, whether controlling is implementethose companies represented by respondents
answered 70% negative and 30% positive. Those whwered positively should further indicate
whether there is a comprehensive controlling systetimeir business. Twelve respondents stated that
the controller's activities were performed as aalamive function and 5 respondents stated thaether
was a separate controlling division in their entisg(in all cases it was a joint stock companyait
number of employees from 50 to 250). In two casentrolling applied at the level of operational
management (line character), in two cases at tapagement level (staff character) and in one case
combined. Implementation of controlling in economi@actice is generally low in Slovak SMEs,
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confirm Sedligikova, Vacek and Sopkova (2015). Medium enterpriises the point of view of size
and production are frequently recognising the bhenahd effects of this instrument.

In connection with this fact we consequently exadimvhether application of controlling depends
on the size of the business. Our goal was to findifothere is a difference between enterprises
performing and non-performing controlling due toeith size. Therefore, we investigated

the dependence between these two factors and wk theeFisher's test. Fisher's test revealed
the dependence between enterprise's size and ltiogtrdhat means whether the enterprise's
controlling is dependent on its size, so the H1ldllypsis at the 0.05 level of significance cannot
be denied.

Table 4. Dependence between enterprise size arbbiony existence in enterprise measured by Fishexact test

Fisher's Exact Test
Table Probability (P) 0.0052

Pr<=P 0.0475
Source: own processing

Seventeen respondents from 57 surveyed, have irepleh controlling and the remaining 40 do not.
Respondents who answered negatively to the questiether in the company they are representing
is controlling implemented, should further indictéite reasons for rejection of its implementation
into the enterprise. In order to express their ipinthey had to choose from three options
and one alternative answer. Previous answers iditt@at controlling in Slovak agricultural
enterprises is not a preferred managerial tool,gmai was to find out what the main reasons are
and why business entities operating in agricultigettor are rejecting this tool. In the case
of agricultural enterprises that do not have immgatad controlling, answered 12 respondents (30%)
that it is due to high costs, 15 respondents (3Y We6te reason as insufficient knowledge from this
area and 13 respondents (32.5%) think that therprge which they represent do not need
to introduce controlling at all. Only one responiddid not use alternative answer. A dismissive
attitude to the introduction of controlling may thee result of ignorance but also fear of something
new and unknown. The decision to implement contrglin an enterprise can be negatively affected
by misconceptions about high costs. Practical eepees point out that controlling does not need
high amount of costs, just those costs correctysapt the right place and at the right time. Tioree

it is important to know how to persuade people poitt out that the application of controlling will
clarify and operationalize whole system of planramgl evaluating the results of work.

When inquiring whether businesses are interestetl vemether they are involved in the field
of controlling education, we met with 17 positivedad0 negative answers. Of those respondents who
answered this question positive was 71% those velve kontrolling implemented in the company
and are interested in this issue, and 29% of theke think that controlling introduction
and implementation in the business would cause bagts. It is possible to assume that this are
companies following new management trends, do mzegthis modern tool and are aware
of its benefits and therefore are interested ia #mea. In connection with this question, we furthe
examined the dependence between whether the aséehas implemented controlling and whether
managers are educated in this area. The Chi-stgstreonfirmed the dependence, and thus the H1
hypothesis at the significance level of 0.05 carfmsotienied.

Table 5. The dependence between the controllingtenge in enterprise and education in this areasured
by the Chi-square test

Statistic DF Value Prob

Chi-Square 1 19.2332 0.00001
Source: own processing
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4. Conclusion

Finally, it can be stated that agricultural compganiecognize controlling and know how it differs
from control, even though they do not have deepewlkedge in this area. The position of individual
representatives does not affect how this term @aéxed in agricultural holdings, as indicated
by the Chi-square test. Chrenkova (2011) confirhad tn many of the definitions of the various
authors there can be observed the common elenwntghich stated the fact that it is the new
approach or a management system within the engerpsihich should to assist in decision-making
of the enterprise management and the supervisafly §tontrolling is considered to be a key tool
for the proper functioning of the organization, yiéthas not found its greater application
in agricultural companies. Only 30% of the companfeom our sample have implemented
controlling and in most cases the controller'svaats are realized only as a cumulative function.
The research results confirmed that controllinglengentation is depending on the enterprise size
and therefore it is not appropriate to focus onrmand small businesses, but especially on medium
and large enterprises with a greater preconditiorapplying this tool. The reason for the rejecting
attitude of agricultural enterprises is mainly theilisconceptions that controlling is connected
with high costs and inadequate knowledge in thsaafor microenterprises and most small
businesses was confirmed that they do not consiaeiintroduction of controlling as important
and beneficial. Education in this area is mainlga@ned with business units using this modern tool,
as evidenced by the applied Chi-square test, coimfg the dependence between the existence
of controlling in the enterprise and educationhirs tarea. Lastly, however, we can state that even
if the representatives of the agricultural entesgsi declared that they do not have implemented
controlling, they perform activities that are indéd in it.
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Annotation: The main objective of the paper is to evaluate iuahanges of land resources
on re-evaluated/updated areas of the CR in chasem period. The main goal was divided
into partial goals: a) To find out the change agerafficial land price /OLP/ (economic indicator
of agriculture soil quality) per cadastral areasl 4o verify statistical significance of impact
of quantitative and qualitative agriculture lancaobes on land price rate. b) to identify the main
reasons for the degradation of agricultural larfie Tesearch uses primary data from Czech Office
for Surveying, Mapping and Cadastre (2008-2016)?@kr cadastral area in Decree of the Ministry
of Finance on determining land prices (2009-201d)secondary data from Ministry of Agriculture.
The data were processed using comparison methadgession and correlation analysis,
and weighted means method, resulting in a propafsqliantitative degradation factor. There was
OLP Index of updating cadastral areas in five regim the interval (0. 99; 0. 54) between years
2009-2014.The main causes of the decline of cadastral OLhbre than 10 % (35.76 % of all
negative changes in five analysed regions) werasi&n processes with loss of fertility loess soils,
economic activity on the slopes (42.9 % of case®)re detailed soil evaluation exploration
(38.6 %), increasing the slope of agricultural ladde to building modifications (8.6 %),
inappropriate agro-technical practices and inadeqeaops structure on the agricultural land
in combination with land profile (7.1 %). It can Is¢ated, that excessive decreases of quality
agriculture land and loss of land quality due ttheopological processes in production important
areas have a significant influence on the changamd quality. Based on the soil evaluation
exploration results: There was a decrease of ra§jiobP (region OLP index <1) in four regions
in 2009-2014. During the period 2016 to 2017 thé’Qleclined already in nine regions.

Key words: Agricultural land, re-evaluated, quality, officiatice, loss, erosion, regression.

JEL classification: Q15, Q24

1. Introduction

Land degradation is a complex phenomenon that estsiin many ways. Numerous efforts using
a variety of approaches have attempted to charaetiie facets of land degradation over the lagt fe
decades. Gibbs and Salmon (2015) recently reviemmatoaches to the development of land
degradation indicators (e.g. expert opinion, siééallerived NPP, biophysical models, and abandoned
cropland). Land Degradation is one of the majomfrof environmental degradation all over
the world. It is a complex process involving mukipausal factors, among which climate variability,
soil quality and land management play a significaid (Reynolds and Stafford, 2002). Sutton et al.
(2016) solves the economic impact of agriculturegtobal GDP. The land degradation measure
suggests that we have lost $6.3 trillion per ydagomsystem service value to impaired ecosystem
function. Agriculture amounts to 2.8% of global GDRith global GDP standing at $63 trillion
in 2010, all of agriculture represents $1.7 trilliof the world's GDP. Our estimate of lost ecosyste
services represent a significantly larger fractieri0%) of global GDP. This is one reason
the economics of land degradation is about a laertitan the market value of agricultural products
alone.

Negative processes of land degradation and violatinot only reduce the area, the quality
and the cost of agricultural land, but also haveegative impact on the economic efficiency
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of agricultural production. International experiermonfirms the need for the regulatory framework
for ensuring the maintenance and reproduction dffedility and land reclamation, to provide
support for those agricultural producers who intwe technologies that contribute
to the reproduction and maintenance of soil féyt{iBessonova and Mereshchenko, 2014).

An increasing share of people and economic aawitire attracted by the cities. This fact shows
positive aspects and at the same time causes mipade mainly in reference to the soil whose
ecosystem services can be disrupted when the lamdr és modified. Therefore, urbanization
is a critical issue for the land management (laon@016). Soil erosion by water is one of theanaj
threats to soils in the European Union, with a tiggampact on ecosystem services, crop production,
drinking water and carbon stocks. The main so8 kade in the European Union erosion-prone lands
(agricultural, forests and semi-natural areas) fwasd to be 2.46 t ha-1 yr-1, resulting in a tcial

loss of 970 Mt annually (Panagos et al., 2015).0Ading to Voltr (In: MoA, 2012) a production
on agricultural land is negatively influenced byekatively higher land grab on fertile lands thmt

in marginal areas.

Europe (2012) in comparison with other world aisaharacterized by unambiguously highest share
of arable land (58.7% of Agricultural Land Fund, BLwhich is characteristic for more intensive
production management in European states. An exdemtermanent cultures (3.2 % of ALF)
is comparable with other continents. Countries pernanent grass growths are logically in smaller
extent (38.5 % of ALF) (FAO, 2012, online 2014).

Changes in expression of land quality are a coresmpiof bonitation map updating of agricultural
land in the CR. The land quality is economicallpmssed by an official price of agricultural land
(AL). The updated official prices reflects a chamdagri-economic parameters of agricultural land.
Annually price changes of about 1% acreage of afju@al land in the CR are usually published
(CCC, 2014). The official land price meets its fiplication not only in property and fiscal redeus
but also in the land conservation and a qualitatieev definition of economic relations among
the landowners, users and the state in the CR &ndksa. The need of updating is evoked by
the necessity to re-evaluate some kinds of reggsti@s including agricultural land so as it would
be possible to express the value of assets durengdministration of property law, for legal person
and also for natural persons (Braoéa, 2007).

The main objective of the paper is to evaluateitpuelhanges of land resources on re-evaluated areas
of the CR in chosen time period The main objectiras divided into partial goals: a) to find out
the change average official land price (OLP) (eooicoindicator of agriculture soil quality)

in catastral areas and to verify statistical sigarice of impact of quantitative and qualitative
agriculture land changes on land price rate. bidemtify the main reasons for the degradation
of agricultural land.

2. Materials and Methods

The research uses primary data from the Czech éffic Surveying, Mapping and Cadastre
(COSMC, 2008 - 2016), OLP per cadastral area inr&eof the Ministry of Finance on determining
land prices (2009 -2017) and secondary data frenMimistry of Agriculture (Voltr, 2012).

a) Will express cadastral OLP index (share of thegobefore and after updating quality AL). Units:
the tenth digit.

b) A price change indexdlr) in selected cadastral areas of the CR will exypdai extent of mainly
qualitative changes of agricultural land in 2008043. It will be calculated in selected regions
only per the cadastral areas where OLP was updited! be ensured on base of chain index
(official prices before and after updating).
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c)

d)

e)

f)

Within the framework of regression and correlatemalysis relations among variables will
be found out: /1/ An exogenous variable yill be set as an average official land price per
cadastral area (cadastral OLP). An endogenousblariaill be bip in cadastral areas. /2/
Exogenous variable( will be set as a cadastral OLP. An endogenousiiarwill be a change

of acreage of agricultural land in cadastral ar@asgore and after updating). A statistical
significance of estimated structural parameters bal performed in the regression analysis
by Student t-test, where null hypothesis is defiasdh: b; = 0, therefore relationship does
not exist. T-test proves the statistical significarf the regression coefficients of simply linear
regression model at the significance level0.05. Used significance level derives 5% williegs

to accept statistical discrepancy. Then p-valueuwalion follows, it means probability by which
the null hypothesis is true. The p-value resultsh&f test is compared to the chosen level
of significancea. The null hypothesis is rejected when the p-valfighe test drops below
this level. If the significance p <0.05 is achidtbhen the whole model is statistically significant
Decrease of quality land (it increases the OPL) decrease of less quality land (it decreases
the cadastral OLP). An aim of calculation is toedetine from how many per cents a change
of land quality or a change of land acreage infbgsrthe resulting OLP of all updated territories
of the region. Because of “different effect” of degses of land on OLP it is not possible to use
pyramidal price analysis. Therefore: The collectodrtadastral territories per particular regions
will be divided into two collections. A collectioch will contain an extent of quantitatively above-
average land in ha (areas with OLP per cadastr&®than calculated ,average cadastral OLP”
of updated cadastral territories of the region) Hrelcollection B represents an amount of less
valuable land in ha. “The calculated average proceiesponds with an arithmetical average of all
updated cadastral OLP in the region area in theéogebefore updating. Aquantitative
degradation coefficient (k}haracterizes an influence of physical decreassgatultural land
(AL) on the resulting change of cadastral OLP afteevaluation of area (updating).

k_+(IB*B)+(_1)*(IA*A) (1)
B area B+ area A

where a change index per touched cadastral dredg (vill be found out as an average value of a change
of acreages of cadastral areas before and afteatingd(%). The decrease of quality AL decreases
the resulting OLP of touched cadastral territongéshe region. Therefore in the collection A is)(-1

If k" <1, then there are decreases of qualitatively védualnds within updating.

A data analysis (MoA CR, Czech Chamber of Comme20€8-2013). Reasons for changes
of cadastral OLP in selected CR regions by more flta% and their count will be found out.

For each cadastral territory in the Czech Repuf@ic average 13,060), the official price
and the area of agricultural land were assigne@very year 2009 to 2017. A calculation
of regional OLP will be stated from the relationve¢ighted average:

. _ N(oLPyrareay) (2)
Regional OLP = R pre—

wheren = a number of cadastral territories in the regibns= Total number of cadastral territories
in individual years2009-2017 OLP = average official land price according to présprice regulation;
Area = the present acreage of cadastral territory. @ouDegree of the Ministry of finance of the CR,;
COSMC, (2009-2017).

The calculated annual regional OLP will be used #&ryear-to-year price comparison
within an index analysis method (chain index). Arput will be value rounded to 4 decimal
position.
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3. Results

3.1. Analysis of changes of official agricultural gces in 2009-2014

A more detailed analysis of qualitative changeé\bfderived from changes of OLP was realized
only in those regions which fight with decreaseaélity of AL in a long term (Voltr, 2012; Pirkov4,
2013).

215 OLP changes in 5 CR regions have been analyssdlit: cadastral OLP index). They were
results of pdating of qualitative soil properties in the monitored area (about) 1% of AL). The bijge
change of OLP of the updating cadastral areas (meddy a chain index regarding to an extent
of updated area) was found in Zlin regias §k2009-2014= 0.9047, Table 1) and vice versa the smallest
in Central Bohemian. Decrease of OLP in South-Mamavegion was lower by 1.5 percent point
in Zlin region. The biggest decrease of AL happeneflin region (-1.85 p.p.), in Central Bohemian
region (-1.67 p.p.), and in South-Moravian (-1.56.)pat this time (Table no.1).

Table 1. OLP index @.p) and agricultural area index per cadastral arfiasupdating of qualitative soil properties
(2009 -2014)

CR regions loLP (2009-2014) Agricultural Area Index (2008-2013) k
South-Moravian 0. 9217 0. 9844 -0.5645
Olomouc 0. 9555 0. 9882 0.2748
Zlin 0. 9047 0. 9815 -0.0071
Moravian-Silesian 0.9331 0. 9916 0.4189
Central-Bohemian 0.9724 0. 9833 0.2469

Source: COSM (2008-2013), Price decrees (2009-2014),\baterials and Methods: b), d).

A partial task is to find out whether it is possilib prove a statistically significant relationweéen
the values of OLP index per cadastral areas analstiadl OLP in five selected regions (Table 2).

Table 2. Results of variable regression: The caalaSLP index and the cadast(ilP

Results of regression with depended variable: Cadtaal OLP index. R = 0.223011. R= 0.04973430.
adjusted R? = 0.04527296 . F (1.213) = 11.148. p < 0.0009@n8ard error of estimate: 0.15139

Standard

Standard

N=215 b* b T (213) p-value
error error
Absol. term 0.103480 0.02347 44.0737 0.00000
Cadastral OLP -0.22301 0.06679 -0.00935 0.00280 .338B 0.00099

Source: COSMC (2008-2013). Price decrees (2009-2004dyput from static software: Statistica, version 12

In the whole collection of data from five regiordl% cadastral areas) a statistically significant
relation has been quantified and proved. The fondtias a form: OLP index = 0.10348 - 0.009359
OPL. The relation has been confirmed on a sigmfiedevelo = 5%. A correlation among variable
is weak (R = 0.045). The cadastral OLP change is explainau #.5% by a size of average official
price (OLP). Coefficient of determination is lowthre selected function (a straight line). Onlylstig
better results were found for second order polymbroinctions: y = 0.2393x 4.7722x + 115.55,
R2=0.0962.

A direction of regression straight line (a regressioefficient) states that in every other aveagse
(OLP) in a cadastral area higher by a unit, a gagef its price index by 0.00935 percent points wi
happen.

Further it was investigated whether the above roaetl official price (OLP) influences also
the extent of decrease of agricultural land. Ndisteally significant relation has been proved
between both monitored variables nor is it objed}iypossible to express it in numbers in a regoessi
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equation. It is not possible to reject a null hymsis (H = relation does not exists) because
at a significance levett = 5% the valuep" is in independent variable (OLP) less than 0.05.

It is possible to find out in what way decreasequdlity or less-quality agricultural land of cattab
areas influence the resulting change of OLP of tgeaadastral areas in the regigugntitative
degradation coefficient “k”,equation /1/, Results: Table no. 1). Decrease d lquality in all
monitored updated territories of the CR is invokaeg both the qualitative degradation itself
and the amount decrease of quality AL. In all regizvhere values of degradation coefficient “k” are
negative it is hold that degradation of land by 9b@ decrease of above-average quality lands
by exemption from thégricultural land resources is proved (South-Moravian region, Zlin region).
Vice versa in Olomouc region, Moravian-Silesiangd &entral-Bohemian region decrease of above
all less quality land happens.

The main causes of the decline of OLP by more fttafo (35.76 % of all negative changes in five
analysed regions) were: (1) Erosion processes hgh of fertility loess soils, economic activity
on the slopes (42.9 % of cases), (2) more detadddonitation exploration (38.6 %), (3) increasin
the slope of agricultural land due to building nfmditions (8.6 %), (4) inappropriate agro-technical
practices and inadequate crops structure on theu#tgral land in combination with land profile
(7.1 %) (own calculation according to the ChambdeZammerce CR in years 2009 - 2014).

3.2. Changes in official prices of AL in CR regionsn 2009-2017

Results of updating processes in the CR have teflein the final average official price of CR
regions. The calculated values (chain price indexase introduced in the Table 3.
The re-evaluation of AL is realized on c. 1 % of .AThe impact of these qualitative changes
on the final regional OLP is not therefore so prtameed like an impact on the cadastral OPL itself.
The Regional OLP index moved in an interval (0.98@80022) in 2009-2017. Before
an administrative price increase in 2015 a regiddaP change was recorded in 4 CR regions.
In 2016 and 2017 a year-to-year decrease of regidlo@ already in 8 or 9 regions.

Table 3. Region OLP change in the CR in years ZII0B7

2010/ | 2011/ | 2012/ | 2013/ | 2014/ | 2015/ | 2016/ | 2017/
Change period in CR regions | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
South-Moravian region 1 <1 <1 <1 <1 >1 <1 <1
Olomouc region <1 <1 <1 1 1 >1 <1 <1
Central-Bohemian region 1 1 1 <1 1 >1 <1 <]
Hradec Kralové region 1 1 1 1 1 >1 1 <1
Zlin region <1 <1 <1 <1 <1 >1 <1 <1
Usti region 1 1 1 1 1 >1 >1 >1
Pardubice region 1 1 1 >1 1 >1 <1 <1
Moravian-Silesian region >1 <1 1 1 <1 >1 1 1
Liberec region <1 >1 >1 1 1 >1 >1 <1
Region Vysdina <1 1 1 1 <1 >1 <1 1
Pilsen region 1 1 1 1 1 >1 <1 <1
South-Bohemian region 1 1 1 1 1 >1 >1 >]
Karlovy Vary Region 1 1 1 1 1 >1 <1 <1
Czech Republic 1 <1 1 1 <1 >1 <1 1
The number of regions with
negative regional OLP change 4 4 3 3 4 8 9

Source: Pirkova. . (2013pwn calculations according to: Price decrees (2@I8-7), COSMC (2012-2016)
Note: Regional OLP Index < 1 (price decrease),iBeg OLP Index>1 (price growth), Equation /2/
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4. Conclusions

Results show a problem of agriculture land cultovatin areas which serve as a base for food
production in the CR. In the most fertile areashef Czech Republic (South Moravian Region, Zlin
Region), there is a reduction of the gross renffakce(primary quality indicator), the most of all
regions in the Czech Republic (Voltr, 2012). Théhaus of the article analyzed the official prices
of agricultural landsecondary quality indicator). It was found out ttie higher the official price
in the area, the higher its decreasé£R.0962). In these areas, the reduction of alamesage land
quality (k < 0) is also the most. The main causesol degradation are climatic conditions
in the countryside, poor soil management, and héition of livestock production in the 1990s.
An analysis of prices in the regions of the Czeepublic was found: During the period 2016 to 2017
the regional OLP declined already in nine regiamghe Czech Republic (while in four regions
in 2009-2014).

In the next phase of the research, it will be esglbeterminants (for example: crop structure on AL,
melioration or lease relations with land) which @awfluence on changes in the official prices
of the AL.
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Annotation: Food security is a key challenge to the agricaltofr the European Union, including
Poland. Each state is obliged to ensure food dgctwi all its citizens. Poland’s accession
into the European Union gave rise to an increas¢hénfood security of the country. Poland
is @ major manufacturer of agricultural commodifie¢he European Union. The country has great
potential in terms of the area of agricultural lahtbwever, there is a number of obstacles
to the growth of production and yield. One of thiewolves an unfavourable agricultural structure
and the dominance of small individual farms. Grentbere have been many favourable changes
in Polish villages since the country’s accessiothé&EU, but some options have not been employed
yet.

The main purpose of this paper is to present f@mdisty in Poland. It was found that Poland has
generated surplus as regards food production. Heryat was highly diversified, depending
on the types of products. As a result of increagead production and household income, in Poland,
the percentage of food expenses in general expeadig on a decline. Food self-sufficiency has
been analysed in terms of agricultural productimtipwed by the presentation of the balance
of foreign trade in agri-food products. Attentioashalso been devoted to the factors behind food
security, including, inter alia, the economic aahility of foods in the context of people’s income
and the percentage of food expenses.

Key words: food security, agricultural production
JEL classification: Q10, Q11, Q17

1. Introduction

Food is a key product of humanity, with the majoaf people all around the world being primarily
focused on trying to obtain or produce it. Foodusig is among the most important social needs.
The times when a man primarily obtained food fromatever the land yielded are long gone.
At the outset of agriculture, in a primitive, natbeconomy focused on self-supply, the exclusive ali
of production was to satisfy the basic needs oéaspnt family. Every man produced for himself,
and the responsibility for providing for one’s fdymwas assumed by its members. However,
as the industry developed, the social distribubbwork deepened. Peasants could not only satisfy
the needs of their own consumption but also thaisofarm by purchasing industrial goods. This was
the reason for the development of relations basedomds and money and the growth of markets
and commerce but also thereafter the social inéasain people's access to food deepens (mainly
due to very unequal incomes) and food waste in quamns of the world also (for example in Europe
it is sorely common phenomenon (€akwska, 2017)). According t®miechowska (2015) every
year in the European Union about 50% of food istadsThe contacts of agricultural farms and their
environment developed as well (Glolewska, 2010) and the environment itself set ughéui
and higher expectations on specialised farms. én2f' century, there are units in which food
production is conducted at the “bidding” of a malmowis responsible for its quantity (and quality).
Food security is a key challenge for agricultuteasdund the world, including the European Union,
and it is presently regarded as global public gaod, the role of each state is to ensure food ggcur
to its citizens. Clapp (2017) argues that the egepf politicians in food self-sufficiency increas

in a number of countries after an extreme instigtoli food prices in the years 2007-2008. The issue
analysed in this study is important, especially ttueconomic and social reasons.
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According to Lékiewicz (2012), repeated international declaraticorscerning reduction in the rates
and number of starving people manifests the graweitythe problem, but it above all points
to the hardship associated with solutions. Aftdr Bunger and malnourishment do not result
from food deficiency in the sense that it doesenast; rather it is the result of improper disttiion
and prices. For the same job, people living in paror in the United States receive much more
salaries than Africans who can not afford to preuideir families with minimal food. It should also
be emphasized that valuable food, which is neededrfoper development, is more expensive
and more difficult to access than junk food. Acaogdto Sitarz and Janczar — Smuga (2012)
globalization of the economy is an important factomcreasing the number of food safety hazards
caused, inter alia, by increasing the economi@dcst between poor and wealthy peoplee main
challenge for food security in the future, as iregant times, does not consist in insufficient
production; rather, as argued by Meyers (2016}risists in increasing access to safe food toiatarv
people and also there is a need for early ideatiia of emerging food safety issues in order
to prevent them from developing into health rigkkgfvin et al., 2009) what will reduce morbidity.

The purpose of this study is to present and evalilet concept of food security in Poland. Attention
was devoted to food production in its very firstkli(agriculture). Conditions for food production

were determined as regards the acreage of aratile There were new possibilities in which food
production (including yield) can be increased. Atien was drawn to factors that condition food
security, includinginter alia, the economic availability of food.

The authors are aware that this is only a glimpseeral aspects that condition the tendencyad fo
security, as it would also be essential to discusgng others, demographic changes, what they mean
both to consumption and food production, changegshim prices of foodstuffs in reference

to the changes in household income, food wastglggability, etc. Each and every one of those
issues may constitute a separate research suhgeatitl be conditioned by many factors. However,
due to the extensiveness of those subjects, thiy ocuses only on the selected aspects of food
security.

2. Materials and Methods

Desk research was the main research tool. It facuse official statistics, reports, analyses,
publications, statistical yearbooks, etc. The asialgf tendencies in basic trends related to thgest

of research. Basic time series methods were emgh)ayeluding average change. The study referred
to the data statistics of the Central Statisticic®@ (GUS), studies and information from GUS,
information from the EUROSTAT, and available litienze.

Ensuring food security concerns both agriculturatpiction, the activities of food industry, andeth
sectors (e.g. commerce). Diverse and sustainabieutigre is the foundation of food security.
Therefore, this study mainly addresses the aspepramluction (agriculture — sale) and supply
(household income).

The following research objectives were adopted:

» the analysis of the area of arable land per ondeaesin the world in the years 1961-2013,
with specification of the changes that occurredrdpthat period,

» the specification of harvest level as a strategacipct in ensuring food security,

» the determination of changes in the percentagead £xpenses in general expenditure
in Poland in the years 2004-2015.

» analysis of the connection between the area ofrspwield and grain harvest in Poland.
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3. Results and Discussion

3.1 Food security

Less than 200 thousand years ago there was artimmmo sapiens that dealt with hunting
and foraging. Little by little, humans resignednirgearching from ready-made products of nature
and turned towards food production. This gavetosg lifestyle change, from nomadic to sedentary.
This change was also caused by climate changesteslt of which large groups of people settled
near fertile river basins (Strek, 1966; Wojnarski, 2004; Szpak, 2007). Jointréfio large groups
have also contributed to greater security agaiattral elements and better food security.

In the 2% century, food security in the international arenassociated with the human right to food
and the possibility of providing it. Impossibiligf providing food is not strange even in the most
developed countries in the world. Therefore, theme efforts to counteract this food deficit both
in the European Union and as part of the Unitedddat(Le&kiewicz, 2012). The problems related
to food security have alread been discussed byrdauof authors (e.g. Michna, 1988; Appendini,
1994; Herdt, 1998; Malysz, 2009; Kowalczyk, 2009%n@ay, Wilson, 2012; Mikuta, 2012;
Michalczyk, 2012; Ghose, 2014; Wilkin, 2015; Sadkw®aer-Nawrocka, 2016Schmidhuber,
Tubiello, 2007; Brunstad et al., 2005).

In 1984, the World Bank posits that "food secuhps to do with access by all people at all times
to enough food for an active and healthy life”. Stéefinition was extended by the FAO, which argues
that “food security is a situation that exists whahpeople, at all times, have physical, social
and economic access to sufficient, safe and nustfood” (www.hungergeneration.com).

Avalilability is another major aspect of food seturDuring the last decades, tendencies in food
production per capita were generally positive mitiajority of regions. However, the rate of inceeas
in Africa was slightly lower during the last 20 yealn the majority of countries and regions, tighh
availability of food is associated with a relativébw frequency of malnourishment (FAO, 2016).

3.2. Arable land, harvest, and crop production

Both in the past and at present, arable land datesti a natural foundation for the development
of human civilisation (Smutka et al., 2014). laiso necessary from the viewpoint of ensuring food
security.

According to the FAO, some 12% of the globe’s landace in the world (1.6 billion ha), is used
in food production. Despite the fact that a sigmifit part of land surface is potentially beneficial
for agriculture, many areas are covered by woodlseyr protected due to ecological premises or they
are a part of urban areas (FAO, 2015). Therefbeentajority of countries cannot continue to be-self
sufficient in terms of food, e.g. due to lack ofural resources.

In total, 28 countries of the European Union occamund 174000 thousand ha of arable land (which
is slightly more than 40% of the total area of Eneopean Union). Around 60% of them was used
as arable land (http://ec.europa.eu/eurostat) |aigest resources of arable land in 2015 are |dcate
in France. Poland is on the fifth place in Eurofgafistical..., 2015), which manifests a high
production potential.

In certain countries, including Poland, there isuanber of obstacles to the increase of production.
Despite the obvious impact of natural factors, ohthe main barriers in the development involves
unfavourable agriculture structure and the domieaot small, privately owned farms. Despite
the fact that there have been many beneficial ammirgthe countryside since Poland entered the EU,
there are still unused possibilities, such as tea af households. In many EU countries, farmers
have experienced low supply of land. According toviRy et al. (2015), a significant number
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of Slovakian farmers declare their readiness t@aeg@nd increase the area of their farms. This also
concerns farms in Poland.

As regards the use of arable land to provide fodbé society, it is important to know what is Hrea
of such land per capita. According to the datahef World Bank (2013), the area of arable land
per capita in the world decreased significantlyrfr®.37 ha in 1966 to 1.19 ha in 2013 (Figure 1).

In the EU countries, on average 1 per capita i2 @& of arable land (FAO, 2015). According
to Bruinsm (2009), and further sluggish fall ingrarea is anticipated. Unless this changes asuli res
of potential increase in biofuel demand. In Polakttyka and Kopiski (2014) also confirms
a similar tendency of, estimating that the areagpicultural land will continue to decrease. Howeve
the level of yield will increase.

Figure 1. Changes in the area of arable land fprendbitant of the world (ha)
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Poland is one of the countries where there is pialefor increased productivity in agricultural
production. This shows a comparison of cereal yirlselected EU countries (Figure 2). Data show
that many countries have significant opportunities productivity growth, such as Belgium
or the Netherlands.

Figure 2. Changes in cereal yield in selected Euhtries
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The analysis was also carried out on the levelatlysown area and size of grain harvest in Poland
(Figure 3). It was found that the decrease in sakga by 1 million ha was associated with an in&eas
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in yield of 5.6 dt. It was also investigated whetthe reduction in the area of cereal crops waded!

to harvested crops. The results indicate thataleations did not decrease in the case of sowiag a
reduction, and vice versa. This indicates the j#gi of compensating the reduction of the area
of sowing with the increase in yield.

Most of the food consumed in the world is grownalbc Where local production is insufficient
to meet demand, trade has contributed to filling glap. The scale of trade in agri-food products
is considerable today. As Smutka and others (2@ddht out, the Czech agricultural sector
is currently able to cover the domestic demanddoperate zone products in about 70%.

Figure 3. Changes in area and yield in Poland 0422015
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Figure 4. Changes in the area of sowing and graindst in Poland in 2004-2015
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In Poland, after the integration with the Europ&lmon, a significant increase in trade is observed.
The value of exports of agri-food products in 2@heounted to EUR 24.18 billion and was more
than 5 times higher than in 2004, while the valti@mports in 2016 amounted to EUR 17 billion
and was more than 4 times higher than in 2004. Mb#te trade in these products (81% of exports
and 70% of imports) concerned EU countries (Logac017).

3.3.Expenses on food

Proper food supply does not guarantee food secimitiitouseholds. Access to food depends inter
alia on income, food prices and the ability of heh@ds and individuals to gain access to social
assistance. The income situation of households factor that clearly differentiates the level
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and structure of expenditure (Figure 5). This irepla greater burden on the budgets of the poorest
families on food.

In Poland, since the entry into the EU, the shdréood expenditure in total expenditures has

decreased (by almost 4 percentage points in thedp2004-2015). This may indicate an increase
in the wealth of Polish society, as Grzelak (20f@6ints out that there are significant differences

between food security and income inequalities. €mekationships were evident in the less developed
countries and were related to the demand side&at.fFor similar conclusions reached in his researc

Rose (1999) who stated that hunger indexes fatpbhaith increasing income.

Figure 5. Changes in share of food expendituretad £xpenditure in Poland
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4. Conclusion

A self-sufficient country should not rely only otsiown production. In most countries, there
is no possibility of self-sufficiency due to lack patural resources. The main resource in food
production is the land. Its limited resources camalbarrier to production. Poland in terms of land
resources has a favorable situation. Among EU cmsntve rank 5th in terms of land resources.
On the other hand, the main barrier to productioowth, apart from the obvious environmental

impact, is the unfavorable agrarian structure aathidation of small farms. It is also related

to the productivity achieved in both plant and aaliproduction. For example, cereal yields in Poland
are 2.5 times lower than in Belgium or Holland.

An important aspect of food security is the leviahaome. It will indicate the possibility of speind
money on food purchases. The results of changbe ishare of food expenditure in total expenditures
in Poland show that the situation in this areahngljgimproves, as in the analyzed years 2004-2012
this share decreased.

In many EU countries, including Poland, there gmeastunities for growing cereals, which may lead
to an increase in production despite the declireop yields.
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Annotation: The aim of this article is to present of macroecoimanalysis of agriculture
in Poland. The main part of the paper examinessthecture of supplies provided to the sector
and the structure of demand for agricultural prdduin the light of input-output tables
for the years 2000, 2005 and 2010.

The input-output tables were taken from the Wonlgut-Output Database and Central Statistical
Office of Poland. Analysis of input-output helpeapture the direction of these flows between
agriculture and other sectors of the economy. ivdkecirculation in agriculture is still dominant
in the Polish agricultural sector. This sectorti@atage of transformations towards modernity.
In the material supply of agribusiness, the rolthefservice sector must first increase. Transition
are slowly moving in the desired direction. Theeinmal structure of flows changes. The input-
output model is an important instrument for assggseconomic phenomena. It shows
the interdependence in the sector that determiteesievelopment. Poland still has unused
production capacity in agriculture. High potentiaf the agricultural sector is associated
with a relatively low macroeconomic efficiency. Irmging efficiency is most likely due to improved
productivity of labour. There is a lack of parallethnology improvement. The modern agricultural
sector is characterized by low direct consumptimhlaw self-sufficiency. It is characterized byostg
relationships with other sectors of the economy.

Key words: input-output tables, agricultural sector, macraesoics
JEL classification: E16, Q10

1. Introduction

Many issues of the economic policy require the gsislwith separation of branches of economy
and disaggregation of macroeconomic structures.shiaee and the meaning of particular sectors
of the economy in food production is presented AnConcept of Agribusiness’ by H. Davies
and R.A. Goldberg from 1957 (Davis and Goldberdg7)91n this book R. A. Goldberg presented
an interbranch input-output table based on Ledatibkory of interbranch flows (Leontief, 1936).
His model gives the possibility to analyse compsgstems and is based on an observation that
the economy is made up of many production brancesjities of which are mutually associated.
These linkages result from the fact that the prodnf branches is used as expenditure in others).
The input-output model (flows between sectors) stasof four parts (Czewski and Grzelak,
2012).

The precursor of input-output methods was F. des@ayg who published ‘Tableau Economique’
in 1758. Then, it had been improving until W. Laefproposed a complete model for the economics
(the Leontief model) used up to this day. Later,rfP@an, Samuelson and Solow expanded
the Leontief model with optimisation methods. IrB&9nternational Input-Output Association was
established. Originally, the method was applied aentrally planned economy. However, presently,
it experiences a renaissance also in capitalisntoes. Furthermore, it is expanded to take
into account international analyses or environmeissues. A systematic growth in the quality
and the frequency of uniform input-output data préed in the form of World Input-Output Database
(WIOD) and satellite accounts recorded in ca. 40ntes significantly improves the potential
for the further development of methods based oerdbtanch flows and increases the possibility

79



of new applications (e.g. economical and ecologiceidelling, global value chain analyses
or research concerning the ability of economiesniplement innovations and the innovation
diffusion processes). Future development of inpupot methods will probably relate
to the construction of more complex global systerhd/ultiregional Input-Output type (Lenzen,
Pade and Munksgaard, 2004; Peters and Hertwicl®, W6tzenbacher, Los, Lenzen, et al., 2013).

An input-output analysis based on assumptions oéige balance theory makes it possible to analyse
generated macroeconomic effects, budget redisimibyprocesses, relations between particular
sectors and their environment and the impact glpb@iesses have on the economy through export
and import (Czyewski and Grzelak, 2012). It allows us to define tbcope of self-supply
or interrelations between the sectors when takingubject-oriented and a dynamic approach.
When assessing the distribution of products of miveectors (especially consumption
or accumulation), it is possible to analyse theisipon in the economy. Based on the input-output
table we can also examine the structure of diredtiadirect current outlays, capital expenditures,
and specify the effectiveness of different typesooflays. Product intensity (material intensity)
coefficients are used for this purpose. These mefits are used to determine the effectiveness
of particular sectors, their role in shaping depetent processes in the economy (&&zyski, 2011).

There is also a possibility of using the input-adtmodel to make assessments for particular regions
Polish literature provides examples of using inputput flows for regional research (Malaga, 1992;
Tomaszewicz and Tbska, 2005; Zawalska, 2009) and to analyse the agricultural sedws(
1973; Lonc, 1985; (Czewski and Helak 1991; Kujacagki, 2008; Czyewski and Grzelak, 2009;
Mrowczynska-Kamhska and Cziewski, 2011).

As the economy is picking up steam, agriculturencamevelop without flows of resources that are
provided from outside and, on the other hand, #ienal economy, as the whole, needs modern
and efficient agriculture. The nature and the gienof relations between agriculture
and its environment have a substantial effect sriréansformations. The most important problem
is thus optimising the proportions between agrigeltand all the departments providing production
measures and production services it needs (Baerdtaa and Mréwcziska-Kamhska, 2015).
The ways of the development of global agricultunggests that, along with the socio-economic
development of a particular country, the share grcalture in the agricultural production will
decrease at the expense of increasing the sphardusitry and services (Tomczak 2004, 2005).

The purpose of the present paper is to analysepadls@ion of the agricultural sector in Poland
on the basis of inter-branch input-output tablesthef Central Statistical Office for 2000, 2005
and 2010. The tables for 2015 have not been puddishthe time of completing this publication.

2. Materials and Methods

A set of five indicators (W& 1979) can be used to assess the level of developamd modernity

of the sector and illustrate its importance ingbenomy. These are figures illustrating the pradact
potential (employment, gross fixed assets and invest outlays) and output (gross output) and gross
output (gross value added). In this paper we fooost on gross output and gross value added. Further
analyzes are devoted to these two dimensions.
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n n
XA = Xy + xp + xl-bir + xl-bl-p
i=1 i=1
where:
Xa - global output of food economy,
Xr - global production of agriculture,
X - global food industry production,
Xi - the output of-branch related to agriculture and the food ingustdirectly involved in food
production (i+ 1, ..., n, #r, p)
bir - factor determining the flow of products and serwioEthei-th branch (s) to agriculture, expressed
in percentage. Demand for intermediate i-th depgantm
b, - factor determining the flow of products and sersioéthei-th department to the food industry.

The research was based on the input-output metidahger-branch input-output tables. The period
of 2000-2010 was analysed. Data came from the @leStatistical Office and were additionally
supplemented with information from Eurostat.

Flows to agriculture were determined on the basis ioterbranch flow balances.
The analysis related to material flows between ed#iit spheres forming agribusiness.
In a classic perspective it consists of three afsiseres): | — agricultural supply (producer good
and services), Il — agriculture and 1ll — food isthy (Davis, Goldberg, 1967; Bear-Nawrocka,
Mrowczynka-Kamiska, 2015). The analysis covered material inflovagriculture from the first
sphere of agribusiness, that include products dfl fand energy, metallurgical, electrical
and mechanical engineering, transport equipmentematal, building materials, services,
construction, forestry and other industries. Theraaalysis was conducted with regard to inflows
to agriculture from the second sphere, namely eadled internal trade, and inflows from the third
sphere, that is the supply of agriculture in pragwt the agricultural-food industry.

3. Results and discussion

This part presents the role of agriculture in tloéigh economy. More detailed information about
the situation of Polish agriculture is included time annex (Tables Al-A2). Figure 1 depicts
a percentage share of this sector in generatirgpgraue added (GVA). This share clearly decreases
with the passage of timel. It is worth adding tinat share of GDP decreases as well — from 3.5%
in 2000 to 2.5% in 2015. The number of personsig\solely off agriculture also decreases. It was
estimated that they constituted 10.6% of the pdjmrian 20162.

1 On the other hand, this trend looks differentlyhia case of food industry. Its share is stable.

2 The dependence between the share of agricultutesinational income and the level of gross addgdevper capita
can be depicted by the logarithmic function whoakies decrease asymptotically to zero (Mroviska-Kamnska,
2013).
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Figure 1. The percentage share of agricultureeatamng gross value added (GVA)
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Source: prepared on the basis of data of the CéBtatistical Office.

The analysed decreasing trend was supplementedjbseR2 presenting dependencies between these
values in fixed prices.

Figure 2. The share of agriculture in creating gneslue added (GVA) in fixed prices
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Source: prepared on the basis of data of the CéBtiatistical Office.

Table 1 complements both of the above figures. Talde summarizes the GVA (basic price
in million euro) values for selected years 20000222010 and 2015. These values have steadily
increased in the analyzed years.

Table 1. Gross Value Added (GVA) in Polish agriaudt (basic price in million euro)
Items 2000 2005 2010 2015

Gross Value Added
(basic price in million euro)

4,665 6,092 8,236 7,857
Source: EUROSTAT.

Subsequently, the costs incurred in the produgtimeess and the value of agricultural production
over time were analyzed (Tables 2-3 and Figurdt 3gems from the data of the Central Statistical
Office that employment costs in 2000 generated/ttheéme amounting to 20% of the value of global
production (expressed in base prices). Materiakscasnstituted 63% of the value of global
production (expressed in base prices). Self-suflyducts of agricultural origin) constituted 42%
of material costs. Industrial processing productsmistituted 30%, and commercial services
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and repairs - 18% of material costs. In 2005 empkayt costs accounted for 10% of this volume.
Material costs amounted to 52% of the value of glgiyoduction. On the other hand, it is worth
emphasizing that the largest group of materialcost2010 were agricultural products and food
products used throughout the production procesdtqspply, respectively ca. 35% and ca. 20%).
They we followed by chemical products (10%), reti@tle (6%) and transport (6%). Electric energy
accounted for 3% of material costs. These coststitoted more than a half of the value of global
production expressed in base prices (57%). Depregiaof fixed assets accounted for 10%,
and employment costs - 5% of the value of globatipction.

Table 2. The balance of global production in adtize (current prices, thou. zlotys)

Items 2000 2005 2010
Material costs 39,954,843 42,093,987 54,438,811
Depreciation of fixed assets 6,341,961 8,657,101 93®516
Costs related to employment 4,483,194 5,681,572 0%130
Gross Value Added 22,140,608 36,331,23( 42,678,33p
Global production in base prices 63,419,61( 80.3%b, 99,860,390

Source: based on data from input-output tableti@fGentral Statistical Office.

It is worth noting that at the beginning of 2000B30GVA had the fastest growth rate (1.6), followed
by the rising value of production (1.3). In 2005tRthe value of aterial costs (1.3) was the fastest
growing.

Figure 3. The structure of flows matrial from tlirstfarea (sphere) to agriculture in Poland (%)
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Source: based on data of input-output tables fleenGentral Statistical Office.

Table 3 shows a decrease in the self-sufficiencythef analyzed sector, as the importance
of the second sphere (agriculture) declined. Thisaipositive phenomenon for the economy.
Favorable are the upward trends in the share dirgteand third spheres (the biggest improvement).
This demonstrates the gradual development and weprent of modern Polish agriculture.
However, against the background of the EU-15,deigelopment is still insufficient (Table 4).

Table 3. Structure of material supply of agricudtim Poland (%)

Items 2000 2005 2010

from first area (sphere) to agriculture 45.69 44.6% 43.1%
from second area (sphere) to agriculture 42.4% 988.§ 33.4%
from third area (sphere) to agriculture 12.0% 16.8% 23.5%

Source: own calculation.
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Table 4. The structure of the input-output in agjtiore in Poland and in the EU-15 in 2000 and 234D

From agricultural supply From agriculture From food industry
ltems Years (producer goods) —_ second area — third area
— first area
Poland 2000 47.6 39.7 12.6
2010 43.1 334 23.6
2000 53.5 25.6 20.8
EU-15 2010 56.3 23.1 20.5

Source: own calculation.

As the economy grows, agriculture can not develdjhout the streams of resources that flow
to it from the outside. On the other hand, the amati economy, as a whole, needs modern
and efficient agriculture. The nature and stremdthe links between agriculture and the environimen
affect its transformation. The high level of salfficiency (self-seeking) of Polish agriculture si®
that it is not modern. This is confirmed by numeratudies and publications by Polish scientists
(Mrowczynska-Kamhska, 2010, Czyewskia and Grzelak, 2007, 2012). It should be naobed
the agriculture in Poland is still strongly regitpalifferen-tiated (Mrowczyska-Kamnska, 2010).

Table 5 presents ways of managing agricultural geodn. The indirect demand (indirect
consumption) was a dominant part. However, thisrestdecreased with time at the expense
of the growing share of the final demand. A positphenomenon is a surge in the value of export.
Itis also worth taking into consideration that tlevel of self-supply of agriculture remained
at a stable level, which is not a positive phenaonegicross the economy as a whole.

Table 5. Creation and distribution of agricultusapply in Poland (basic current prices, millionglotys)

ltems 2000 2005 2010
Creation agricultural production 57,723 (91.0%) 80,655 (91.8%) 99,860 (88.7%)
import 5,730 (9.0%) 7,207 (8.2%) | 12,664 (11.3%)
Supply 63,453 (100.0%)| 87,863 (100.0% 112,525 100%)
food and tobacco industry 25,248 (39.8%) 32,425 (36.9%) 39,058 (34.7%)
Disposals agriculture 15,638 (24.6%) 16,257 (18.5%) 18,973 (16.9%)
- i”éee:;nae:(;ate other branches 3,018 (4.8%) 2,487 (2.8%) | 3,824 (3.4%)
TOTAL [')'\éTMEARNMDED'ATE 43,004 (69.2%) | 51,169 (58.2%) 61,855 (55.0%)
consumption 18,854 (29.7%) 33,461 (38.1%) 42,451 (37.7%)
. export 1,839 (2.9%) 4,467 (5.1%) | 7,478 (6.6%)
) ﬁgzp d":r?]':n 4 | increase in tangible assets | -1,173 (-1.8%) 1,454 (-1.7) | 658 (0.6%)
gross fixed capital formation 28 (0.0%) 219 (0.2%) 83 (0.1%)
TOTAL FINAL DEMAND 19,549 (30.8%) 36,693 (41.8%) 50,670 (45.0%)

Source: based on data from input-output tableti@fGentral Statistical Office.

3. Conclusion

The analysis of data for the purposes of applicatiterbranch (flows between sectors) input-output
tables allowed to capture the direction of flowsa®en agriculture and other sectors. One can glearl
observe that the internal structure of flows changi@ernal trade (self-supply) still has a larbars.
However, the agricultural sector is at the phaswasfsformation. A further growth in importance
of services in the sphere of agribusiness is dasirao is further improvement in efficiency of Wwor
in agriculture. Poland has unused production céeaciin agriculture. A high potential
of the agricultural sector is related to a reldtiMew macro-economic efficiency. The effectiveness
may improve most rapidly by improving work effic@n At the same time, no parallel improvement
with regard to new technologies is clearly visibldodern agriculture is characterised by strong
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relations with other sectors of economy and lovianability. Therefore, a growth in the importance
of services and a decrease in self-supply areeatesir
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ANNEX
Table Al. Key information about agricultural sedtoPoland
o Intermediate Fixed capital Agricultural
Utilised . . .
. Labour input consumption consumption output
Years agricultural L L L
(thou. AWU) (basic price (basic price (basic price
area (thou. ha) Lo Lo Lo
in million euro) | in million euro) | in million euro)
2000 17,812 2,495 7,809 1,223 12,244
2005 15,906 2,292 8,960 1,353 14,928
2010 15,534 1,915 11,515 1,482 19,618
2011 15,134 1,915 14,122 1,473 22,900
2012 15,050 1,915 14,304 1,502 22,681
2013 14,609 1,937 14,446 1,544 24,077
2014 14,558 1,937 14,675 1,622 24,086
2015 14,545 1,937 14,341 1,681 22,226

Source: prepared on the basis of data of the CéStatistical Office and EUROSTAT.

Table A2. Labour and farmland inputs in Polish faim2015 (regional approach by province/voivodgshi

Items Employees in agriculture per 100 ha UAA Average size of farms in ha
POLAND 16.1 10.5
Dolnaslaskie 9.3 16.2
Kujawsko-Pomorskie 9.9 15.4
Lubelskie 21.2 7.6
Lubuskie 8.5 20.9
L bédzkie 18.3 7.6
Matopolskie 50.4 3.9
Mazowieckie 155 8.5
Opolskie 9.8 18.2
Podkarpackie 44.6 4.7
Podlaskie 11.8 12.1
Pomorskie 8.2 19.0
Slaskie 27.8 7.4
Swietokrzyskie 30.8 5.6
Warminsko-Mazurskie 6.6 22.8
Wielkopolskie 12.0 13.4
Zachodniopomorskie 5.3 30.0

Source: prepared on the basis of data of the CéStatistical Office
and The Agency for Restructuring and ModernisatibAgriculture (ARMA).
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Annotation: The aim of this paper is through the scientifichi@o-economic analysis ex ante
to evaluate proposal of model composition and dpmraof Black Chokeberry plantations

in marginal conditions in Slovakia and point out tproduction and the economic capacity
of the commodity if increasing the viability andstainability of the agricultural entity operating

in the production and economic areas.

The formation of a single European market perngitithage of comparative advantage in agriculture
and favor of those who have better geographical soil and climate position Increasing
the participation of Slovakia in the EU single metrkrequires to enhance the efficiency
and competitiveness of the agri-food sector. Tlsis applies to restructuring and risk diversifioati

of agricultural production. Long represented cropsarable land in marginal areas in Slovakia are
being replaced by innovative businesses to medibieds, soft fruit plantations as well as others
on the market desired products. Important role khplay also non-traditional Black Chokeberry
(Aronia melanocarpa).

According to some sources Chokeberry is seen asvd'superfood". Chokeberry fruits have great
potential in the future of a healthy diet, and aklmdery can be grown even in areas to an altitude
of 1 000 m. It does not freeze even at — 370 Cr&xist a real assumptions that there will
be a demand for Chokeberry and that the soil coethiin unfavorable marginal conditions
of Slovakia will be used more efficiently. In thagt, Chokeberry was grown mainly in Eastern
European countries. Especially after 1940, Chokgheegan to grow more in the Soviet Union,
with the 18 000 ha of its plantation, mainly usedthe production of vitamin C. The second country
with 5 000 ha of this kind of crop was Poland.

Subject of a scientific paper is dedicated to thweh of plantations while production parameters
and valuation inputs and outputs are applied teethéronment of farms in mountain and foothill
areas of Slovakia. Traditional methods for assgssire economic efficiency of production
of agricultural commodities (indicators of profithty, cost performance) and their mutual
comparison are used in analytical validation. Th@nnmmethods of returns evaluation of costs
to establish the orchard are dynamic methods fesaing the economic efficiency of investments.

The research results bring indicators of econonfficiency of cultivation Black Chokeberry.
Interesting conclusions are comparison of econoimiicators which evaluate the cultivation
of Chokeberry and conventional agricultural crogSontributions highlight the possibility
of substitution of conventional crops grown on #&aband by Chokeberry plantations.
From the perspective of investors is interesting flessimistic scenario of techno-economic
evaluation of chokeberry plantations. Internal rafereturn exceeds more than 10% return
on invested capital into the business in the sévgefr of planting the orchard. If the initial
investment expenditure is higher on investmengeitwork protection against air raid of birds, value
of internal rate of return may be higher than 2(Résearch results are interesting also because
of their practical relevance in terms of agricuddunoldings.

Key words: Black Chokeberry, economic aspects, unfavorablgyimal conditions

JEL classification: Q19
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1. Introduction

The accession of Slovakia to the European Unionchasged the view of agricultural production
in mountain production areas, which have a limpeoduction structure. The characteristic feature
of these production areas is low soil fertility, ialindoes not allow the use of conventionally grown
crops in terms of economic efficiency. The situatom the market for agricultural primary products
and food products has forced a change in the smucf the production of land-based farmers.
This concerns especially the less fertile - mouméaid foothill regions of Slovakia, where is create
space for growing lesser-known cultural or divorfredt trees and where soil-climatic conditions are
suitable for growing such plants.

The aim of the scientific paper is to evaluate etedinancial and economic analysis of the proposal
of a technological and economic model for the dsfament and operation of the Black Chokeberries
plantation in the marginal conditions of Slovakiadao point out the production and economic
possibilities of this commodity in increasing vibitlyi and sustainability of the agricultural subject
operating in the production- area.

Black Chokeberry (Aronia melanocarpa) originatestfthe eastern part of North America. It entered
Europe at the turn of the twentieth century (Kugliret al., 2008). Most occurs mainly
in wet forests and marshes. It is used in landsggjais well as in orchards in fruit gardens foedir
consumption as well as for processing. The leavega@ored in orange to crimson red in autumn.
The aroma fruits can be used all over the prodnatigams, juices, syrups, food colors, dried teas,
and so on. For commercial purposes, in the pastk€lierry was grown mainly in Eastern European
countries. Particularly after 1940, the arsenicdpetp grow to a greater extent in the Soviet Union,
when almost 18,000 ha of plantation of Chokebaenginly used as a raw material for the production
of vitamin C, was planted. The second country vt highest proportion of the Chokeberries
plantation is Poland, with 5,000 hectares of plama(in 2005) of this commercially interesting but
still unusual plant.

Juice of Chokeberry beries has a wide range ofnpiatehealing and therapeutic effects on human
health (Braunlich Marie, 2013). There are many isside.g. Kulling and Rawel, 2008; Zheng and
Wang, 2003; Kowalczyk et al., 2004), which confitfme high antioxidant activity of Black
Chokeberry fruit. Consumption of Chokeberry fruiigs also a positive effect on the elimination
of risk factors for cardiovascular disease (Koketkicz et al., 2010; Kulling and Rawel, 2008).
The study of men with mild hypercholesterolemia wagularly consumed juice from Chokeberry
(six weeks, 250 ml per day) confirmed a significaatluction in total serum cholesterol, LDL
cholesterol and triglycerides levels, while HDL2olgsterol levels increased (Skoagka et al.,
2007). Other studies have highlighted the antidialzetivity of Chokeberry juice, as in diabeti¢sa
(Valcheva-Kuzmanova et al., 2007), as well as inim&ulin patients (Simeonov et al., 2002), which
show the suitability of Chokeberry consumption, &igb as a nutritional supplement for the treatment
of diabetes mellitus type Il. Interesting are alse results of tests that confirm that anthocyanins
obtained from Black Chokeberry have antimutagendtivily and antiproliferative effects

in the treatment of colon cancer (Bermudez-Sot.eP007; Malik et al., 2003).

In the available scientific research databasestlsern very low number of information regarding
the economy and the return on the cost of settipgamd operating on the Black Chokeberry
plantations. By Cooperative extension service Ui of Kentucky - College of Agriculture,
the amount of sales revenue of the Chokeberry gii@antdepends on the marketing channels that are
key to achieving the profitability of productionh@ total planting costs of one acre of plantatien a
estimated at 10,000 USD. According to the Eurogeantral Bank, the average annual USD-EUR
exchange rate in 2016 was 0,9033. One hectareseaige2.471058 acres. By simple calculation,
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we find that the initial investment for the estahinent of 1 hectare of the Black Chokeberry
plantation is 22 220 Eur. These investments retatedhe preparation of land, the purchase
of seedlings, the installation of irrigation systenthis amount may be higher than the so-called
Additional costs associated with procurement oleotion containers, packaging, transport, but also
costs of crop protection against wild animals, esly birds.

2. Materials and Methods

The ex-ante financial decision making methods makm®ssible to objectivise the choice of one
of several possible options. The aim of the investihproject's assessment is to compare the total
investment expenditure with the planned revenue the economic life of the investment. Seeing
that the black chokeberry plantation is "silvicudtuentity of permanent vegetation with a fertility
time of more than three years", investment costsséiting up the plantation will be reflected
in operating expense in the form of depreciationteasffs. The model calculates the linear
depreciation of the plantation from the third te " year of vegetation.

Parameterization of project inputs

« Plantation spacing of bushes 3 x 1 m. By decreasireg dimensions at the expense
of the manipulation area for collection and haulagle the production (8 x 6 m),
of the technique turning area (6 x 6 m) and thgeesge of the road (width 3 m), the estimated
number of planted bushes per hectare is 3 200.

* The area of the plantation which is the subjed¢hefproject is 1.8 ha.

* The project has two alternatives. The first altéugedoes not count towards spending on wild
bird protection measures. In the case of an altee#o setting up a safety net, we calculate
13,000 Eur per 1 ha, from that 11,000 Eur for mateonsumption and approximately 2,000
Eur for work.

Initial investment costs include planting and carecosts for the first and second growing
seasons:

» The first growing season - the year of outplanting
+ Enrichment with organic fertilizers (manure) beforgplanting approx. 15 tons.
» Fertilization with industrial fertilizers beforedhoutplanting of cultivars in the amount:

. Superphosphate 18% = 0.4 t:lha
. Potassium sulphate = 0.4 t™ha
. Caliche ammonium = 0.3 t. fia

Secondary costs of tractor and other machinery:

» The delivery and manual layout of manure
e Manure transport

* The spread of industrial fertilizers

» Transport of industrial fertilizers

Preparatory work:

» Landscaping, including deep plowing and soil aaysesit,
e Admeasurement of land

Own outplanting of plantation

» The cost for buying seedlings
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* The expenditure on wooden pegs
* The personal expenses occuring during the plantatio
» The cost for wooden chips and its application

Second Vegetation Year:

» Seed material for planting extinct seedlings andqeal costs for planting (expectation of 1%
drop out).

» Personal costs for bush cuttings.

» Skiving costs between bush rows (4x per year).

« Consumption and costs of spreading industriallieetis (0.4 t ha).

Cost parameterization in a fertile plantation year
« Consumption of industrial fertilizers (0.4 tHa
* Personal costs for bush cutting and harvest work,
» The cost of ancillary activity is regarding follavg: skiving between bush rows, spreading
industrial fertilizers and tractor work during has.

Parameterization of production and plantation yield

» This technological-economic project calculates witthe period of 13 years of plantation
fertility with an average annual production peruslb of 4.78 kg, representing 15.3 tonnes
yield per hectare (0.00478 t x 3200 bushes). Irfiteeyear of fertility, we plan 1kg of yield
per bush, and we plan with yield increasing umitd sixth year. In the period between sixth
to tenth years it is expected to have a stableragee yield of 5.9 kg per bush.
From the eleventh to the thirteenth year of faytilwe plan with a gradually yield decrease
(- 5% p.a).

* The estimated average annual yield during 13 ypkstation utilization is 27.6 tonnes
on 1.8 hectares.

* By fixing the price, we approached with a pessiimiscenario, using a low unit price.
In the first year of fertility (in the third yeardm the plantation), we expect a realization price
of 0.5€ per 1 kg of berries. We also plan that tmike will grow by 5% every year,
and in the period from fourth to thirteenth yeafestility will be at 0.58€ per kg. With a good
marketing, the price per 1 kg of berries can réz&per kg.

Quantification of project investment costs

t
VP = Z IE, - NLPt tT )
o (L+r) @+r)
where:lE = Investment expenditure in the ydgr
t = Project construction time
r = Discount rate, or calculated interest rate (inoject 10%),
NLP = Cost for disposal of the plantation at the endlife
T = Tax effect from income trading reducing of plditta disposal costs

The key criteria for assessing the economic efiicyeof the model of the construction and operation
of the black chokeberry plantation are considecele the return time with discounted investment
income, net present value and internal income (&ecik, L., Et al., 2012).
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Pay-back period time with discounted income fronestment:

z-1

> NCFR

PBT= 2121 2)
NCF,
where:NCF = Net cash flows in the year i of construction atahned life of the project,
NCF, = Net cash flow in the year when cumulated net fas¥s reach positive value
z = The order of the year in which cumulated net dbsis reach positive value

We can express theet present valug(NPV) with a mathematical relationship:

L NCF
NPV = - 3)
iz (L+r)
where: NPV =Net Present Value
t = Lifetime of the project
r = Discount rate, resp. calculated interest rate (inl®% model)

The internal yield percentage is equal to 100 timiethe discount rate "k", which is an unknown whié
in the equation for calculating the net presenti@dhat is equal to zero. The risk sensitivity gsiglmeasures
the sensitivity of the net present value, the imdéryield percentage, and the payback time of tleleh
to the variance of the individual uncertain inpatigbles, which was increased by 10%.

These were the following determinants:
* investment expenditure,
» intenzification costs (industrial fertilizers, chieal protection ....)
» personal expenses,
» costs of ancillary activity (mechanization),
» the cost of production.

3. Results and Discussion

The planned cost of setting out the plantatiorhanfirst year of its lifetime (assumption of plangi

of the first growing year) is 11 931 Eur per 1 laeet If we count an alternative of the construction
of protection net, costs resp. expenditure on Wvildncrease to 25 685 Eur. The net present value
of alternative A (investment costs without protentinets against wild birds) is Eur 20 797,
which is 13 903 Eur more than the same indicatomafternative B (including building protection
nets). If input prices fall by 10%, it is assumbdttnet present values may drop up to 16,453 Eur.

Table 1. Costs of care for the full fertility ofgpitation

Item Measure unit Ai\r:nr%uth €.MU? Cost together
Year planting cost per ha ha 1.8 11931 21 476
Costs in the ? growing season ha 1.8 754 1357
Costs without protection nets ha 1.8 12 685 22 833
Costg of protectmn net_s against wilg ha 18 13 000 23 400
birds in the 3 growing year
Costs including protection nets ha 1.8 25 685 46 233

Source: Authors
The internal yield percentage for alternative B.B5% lower, at which the alternative A has a value
20.91%. The payback period, calculated as a reisebuent of capital expenditures discounted
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by the net cash flows, is with the alternative &ejetation years, including the year of outplanting
By the alternative B, the payment period is in188 year of vegetation.

Table 2. Change in the resulting economic indicatdithe economic efficiency of the investment ealisy the change
of inputs by 10%

Risk Sensitivity Factor
. Investment | Intensification Auxiliary Decline- in
Altgrn Me_asure Difference expenditure costs Personal cost activity prod.uctlon
ative | of index B-A prices
The change in the resulting economic indicatovatéid by an increase in
input (output) by 10%
Net present value in EUR Change in net present value in EUR
A 20 797 13903 -2 751 -229 -1 068 -941 -15 878
B 6 895 -8 272 -241 -1 189 -988 -16 453
Internal yield percentage Change in internal yield percentage
A 20.91 % 7.85% -1.92% -0.11% -1.16% -0.51% -8.02%
B 13.06 % -3.65% -0.10% -0.69% -0.45% -7.73%
Payback time in years Change in payback time
A 8.13 3.46 0.55 0.03 0.51 0.16 3.27
B 11.59 * 0.06 0.98 0.27 *

Source: Authors
* The payback period is greater than 15 yearsheé difference is greater than 3.41 years

4. Conclusion

The aim of the scientific article was to evaluatee teconomic efficiency of investments
for the establishment and operation of the blacdkeberry plantation in the marginal conditions
of Slovakia. Two alternatives were modeled. Secaitdrnative B has a higher primary capital
expenditure calculating with procuring and building a protective network, which protects berries
from wild birds. In alternative A, we count withnaechanical and acoustic screens, but the volume
of berries in both alternatives is unchanged. Tlaatption area is 1.8 hectares, while the plamatio
model takes into account the natural and econoonditions of the marginal - mountain and under
mountain areas in Slovakia.

The conclusions of the analysis confirm the rekdyi\high profitability of option A. The value of he
present value, at a discount rate of 10% and ataige period of 15 years (of which 13 are fertile
years) is at the level of 20,797 EUR; the interyiald percentage is at a level of almost 21%
and the payback period is after sixth fertile yearsich means 8 years after outplanting. The most
sensitive determinant and thus most influencingdiévelopment of net present value, internal yield
and return time can be seen as the increase oeatecof the price of production.* The most
unsignificant effect on the values of the resultindicators is the change of intensification inputs
This result confirms a fact reffered by many baogatinat this plant that is not demanding for soil
quality, irrigation, weather conditions and is stant to diseases.
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Annotation: Cocoa cooperatives in the Tocache area (east af) Ree important participants
in higher-value cocoa markets. The objectives o gtudy are, first, to statistically determine
factors that assess the underlying attitudes afdkea farmers to better comprehend their evalnatio
of a cooperative’s performance, and, second, tenstand whether the farmers’ socio-economic
characteristics correlate with the perceived bémneff a cocoa cooperative in the Tocache area.
The results confirm that cocoa farmers’ socio-ecoicacharacteristics correlate with the perceived
benefits of the cocoa cooperative in the Tocaclkea.afhe analyses suggest that although some
farmers have a higher cocoa profit, they were kssfied with their cooperative’s services
compared to members who are older, have less édncave fewer family members, or were
farmers for a longer time, and they are more depeindn their cocoa crop. Managers and board
members of th€entral Cacao de Aromepoperative may find it helpful to focus on farsiesocio-
economic characteristics and pay particular attentd dissatisfied farmers. Strategies to correct
deficiencies within the cooperative to meet theemdl market standard for quantity and quality
of cocoa should be developed.

Key words: Cocoa, cooperative, coca, Peru, cluster analygiependent-T test

JEL classification: C13

1. Introduction

Cocoa is the origin of a global supply chain whprecessors have a high level of control over
the governance of the cocoa food chain. In Euno@agor chocolate corporations retain a higher share
of added value. Consequently, processing occurBuirope, but cocoa production is primarily
concentrated in Latin American and African courstri€og-Huelvaet al, 2017). In developing
countries, cooperatives have long been identifiedngportant institutional actors in agriculture
(Schmidtet al, 2015) because they are stable channels forgeltoduction (Alho, 2015). Especially
in the Peruvian jungle, cooperatives play an imgrdrtole as suppliers of farm produce, enablers
of economies of scale, marketers of agriculturanemdities, and providers of services, such
as storage and transport (Attman, 2015). Thesel sao@beratives are in charge of collecting cocoa
from their own partners to fulfill th€entral Cacao de Arom&ooperative’s cocoa orders, whose
key strategy is to increase farmers’ incomes byravipg farmers’ access to markets.

Hernandez-Espallardet al (2013) stated that satisfying farmer membersusial to the survival

of agricultural marketing cooperatives. They obedrthe perceived transaction costs are more
important in creating member satisfaction than fgreducer price. Alho (2015) mentioned
that heterogeneity in agricultural producer orgations leads to the question of which factors
constitute benefits for the members in modern fashmoperatives. Consequently, the objectives
of this study are, first, to determine factors tetter comprehend how cocoa farmers evaluate
the cooperative’s performance, and, second, to rstatel whether their socio-economic
characteristics correlate with the perceived bésefi cocoa cooperatives in the Tocache area. Such

95



a perspective is appropriate because the farmesggbnse to any institutional improvement will likel
enhance the quantity and quality of the sector (Que et al, 2012).

1. Materials and Methods

Data on cocoa farmers were collected through asesestional survey in Tocache, Peru. The survey
involved interviews with 150 associated cocoa fasnBrimary data were gathered between January
and June 2015 in six districts within the Tocacleaan San Martin, Peru, where the cooperatives
are located. Farmers were approached randomly @acéarms and interviewed face-to-face.
The sample size for this study was calculated aicgrto the following assumptions: the total
population of the cooperatives in the six distrisighin the Tocache area included 630 associated
cocoa farmers; there was a sampling error of 5% @i©5% confidence interval. The study uses
alLikert scale questionnaire ranging from 1 (stronglyree) to 7 (strongly disagree) to measure
the perceptions of internal and external factdegee to the cooperative through which cocoa fasmer
distribute their crops. Indicator scales were depetl by a wide-ranging review of the prior literatu
(Arcas-Larioet al, 2014). These scales were adapted during a prpftase. We also have included
personal, household, socioeconomic, institutiondl marketing variables (Table 1).

Table 1. Summary Statistics (n=150)

Variable Description Min Max Mean S.D.
Age Farmer's age (years) 20.00 | 82.00 45.43 11.36
Education Farmer’s education (years) 0.00 16.00 7.49 3.44
Cocoa_income Percentage of cocoa income (%) 0.10 1.00 0.84 0.20
Land Cocoa land (Ha) 0.50 14.00 3.04 1.76
Organic_prod Tons of organic cocoa production (TN/Ha/Yea 1.00 16.00 3.16 2.63
Conventional_pro Tons of con(\_/rel\r: /t:;/?{le?r;oa production 1.00 11.00 2.41 2.01
Experience Experience in cocoa cultivation (Years) 2.00 30.00 7.84 413
Cocoa_prof Cocoa profit (Soles/Year) 400.00 | 25600.00 5986.11| 2923.62
Cocoa_price Cocoa Price (Soles/Kilo) 7.00 9.00 7.53 0.50
Household Number of household members 1.00 5.00 3.41 1.28
Coca Years of coca cultivation 1.00 20.00 5.03 3.59
Income Total income (Soles/Month) 130.00 | 9500.00| 1150.22| 1028.45

Source: Own elaboration based on primary data

First, principal component analysis (PCA) was emptbto discover the basic structure that underlies
the measures of the cooperative services. Thebilglaof the resulting factors was tested using
Cronbach’sx measure of internal reliability consistency. Néwérarchical and Ward method cluster
analysis using the cooperative services factorse vperformed to obtain the members segment.
Finally, analyses included an independent samfa@sttfor comparing two group means.

2. Results and Discussion

To determine the factors that can strengtheiCer@ral Cacao de Aromeooperative, an assessment
of the cocoa farmers’ underlying attitudes was cmteld. For the Kaiser-Meyer-Olkin (KMO)
statistic is 0.937, and factor analysis yieldedwffactor solution, explaining 70.24% of the vada

in the data. The internal consistency was verifisthg the Cronbach's alpha indicator (Table 2).
Regarding the convergent validity, each factor logavas over 0.5.

Factor 1 includes items that refer to servicededl#o “cocoa quality and cooperative management”
(0=0.953). Export markets tend to demand a highelfitguaroduct from specific types of soils
and microclimates, and most importantly, througtecdc cultivation, harvesting, and post-
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harvesting practices (Barham and Weber, 2012). , Tlaumers’ access to specialty markets depends
on quality and quantity. High-quality cocoa is wieimented, dried, and free from disease,
contamination, and other physical defects (Quarreinal., 2012). With regard to qualit¢entral
Cacao de Aromand small cooperatives found that the best resudte achieved if farmers deliver
unprocessed, wet cocoa beans to the stock cemibrsh) then ferment and dry the beans using
uniform schemes (Melo and Hollander, 2013). Eacohkstenter has the capacity and the machinery
(cocoa fermenters, solar and liquid petroleum ggerd, and multi-certification compliant storage
facilities) to comply with international buyers’ asidards for quality and quantity (Melo
and Hollander, 2013). Later, small cooperativespbuthe adequately fermented and dried beans
to theCentral Cacao de Aroma Cooperative

Table 2. Varimax rotated component matrix for PCA

ltem Mean | Communalities| Factor 1 | Factor 2 | Factor 3 | Factor 4
Cooperative (Coop._)_ prowdes transportatiq 241 0.830 0.85 0.18 0.22 0.20
facilities
Coop. has standards at cocoa processin| 2.37 0.832 0.81 0.20 0.24 0.20
Coordination level within the coop. 2.25 0.867 0.80 0.21 0.27 0.22
Coop. manager’s leadership 2.58 0.741 0.79 0.12 0.32 0.15
Coop. develops a post-harvesting manager| 2.41 0.785 0.74 0.32 0.13 0.09
Coop. has a high management level 2.60 0.757 0.66 0.27 0.25 0.23
Coop. has CertIfIC?IlonS t_hat validate 211 0.632 061 0.24 -0.06 0.08
the cocoa’s quality
My interventions as a member in the gene 299 0.775 0.31 0.79 0.03 016

assembly are considered
Frequently | intervene in the general assen| 2.98 0.818 0.31 0.74 0.26 0.23
The coop. always explains decisions that n

: 3.16 0.813 0.21 0.72 0.19 0.38
affect its members
| attend all meetings of the general assem 286 0.772 0.21 0.68 0.35 0.19
as a member

Coop. has competitive agricultural |5 0.827 0.26 0.68 0.30 -0.03

and management training programs
Coop. provides programs aimed to educad 284 0.791 031 0.67 0.30 014

members
I am well informed about the results 3.23 0.643 034 0.66 027 019
of the coop.
There is cooperation among coop. membq 3.15 0.821 0.15 0.29 0.81 0.19
Good direction and leadership of coop. 3.00 0.765 014 0.27 0.77 0.09
managers
Coop. establishes good planning |, o, 0.776 0.39 0.40 0.68 0.00
and objectives
My relation with the coop. is a long-term 238 0.733 0.20 0.36 063 0.38
partnership
| participate at the coop. on decision makin 2.87 0.699 0.26 0.40 0.62 0.04
The services that the coop. provides hel 3.04 0.836 0.28 0.26 015 0.80
to achieve your business goals

| am very happy with the price paid | 5 0.821 0.38 0.22 0.16 0.78

by the coop. for the cocoa delivered
| am very satisfied with the price paid 3.03 0.746 0.38 0.30 0.09 068

for the cocoa delivered

Source: Own elaboration based on primary data

The second factor represents the “information, rmdnénd trust” ¢=0.949) component. Peruvians
use their knowledge of local markets, labor avdilgh local growing conditions, and other
agricultural, social, and economic variables to imaze their opportunities and minimize risks (Melo
and Hollander, 2013). Agricultural cooperatives oall a peculiar relationship between
the organization and its members, who are simubiaslg the owners, users (buyers and sellers),
controllers, and beneficiaries (Arcas-Lario et aD14). Thus, members have the last say on key
decisions and are well-informed, elected, or apediteadership positions (transparency) (Attman,
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2015). Cooperatives are more effective in helpiegpurce-poor farmers gain access to resources
and technologies through meetings and coursesntweasing yields through better management
(Barham and Weber, 2012). Services such as agmaulinformation support, provision of input
and credit, training, technology transfer, and rtarimg and evaluation of projects contribute
to agricultural improvement (Buadi et al., 2013)r khstance, extension agents providing technical
assistance and training serve as the key informagaurce by transferring technical knowledge
and cooperative information to the members.

The third factor pertains to the “relationship witie cooperative and continuityi£0.913). Social
goals may include the desire to interact with otlme@mbers and to develop personal relationships
(Arcas-Lario et al., 2014). These social goals majude the desire to interact with other members
and develop personal and business relationshipsis@tia et al., 2002). These interactions
and relationships are considered easier to develoyral areas because the social, cultural, ethnic
and economic backgrounds of the farmers are morgasiand homogeneous and the communities
are more stable (Schmidt et al., 2015). Tocache@&@ives with directorates who were elected
by a majority of the votes in their own social ¢apbased structures responded to the concerns
of their constituents (Melo and Hollander, 2013).

The fourth factor includes items referring to “dees and payment satisfaction=0.807). The most
obvious reason farmers join co-ops is to satisfynemic goals or to improve financially (Hansen
et al.,, 2002). In this context, many farmers in dadw depend not only on the cooperative
to commercialize their products but also on thesrmidiaries who offer local market prices.
Middlemen who intend to supplant quality by focgsion quantity (Melo and Hollander, 2013)
provide attractive prices to capture cocoa farmamstiuction. Usually, the cooperative pays member
growers the current local market price. After tbeaa has been exported and the contracts are paid,
the cooperative subtracts its cost and its inpiayment to growers from the total sale revenue.
From the remaining revenue, the cooperative calesila premium per kilo of the product sold
to the cooperative to pay member growers (Barhasrivdeber, 2012) for their loyalty.

After obtaining the four components using the P@a&hnique, hierarchical clustering was used
to inspect the agglomeration schedule. A dendrogoohwas used in the analysis, which allowed
us to determine that a two-cluster solution wasnoglt Next, a K-means cluster analysis using
Ward’s method was performed with initial clustentas resulting from the hierarchical procedure.
The perceived quality of a service may depend @nsisocio-economic characteristics, and service
provisions may need to be tailored to differentrs$@sed on their demographics (Buadi et al., 2013)
It is important to have knowledge of each farmiee,household, the land, and the crops, among other
characteristics (Melo and Hollander, 2013). Themefathe differences in socio-demographic
characteristics of the farmers were analyzed i to the clusters to which they belong. Table 3
presents the profile of cocoa farmer segments dowpto the following: (1) dimensions of intrinsic
and extrinsic perceptions of the cooperative andl {2 socio-economic characteristics
of the segments determined by an independent saripht, which provides evidence that each
cluster is distinctive.

Segment 1 (51.4% of the sample) can be typifietbaisfied” cooperative members. The second
segment (48.6.3% of the sample) can be profilettligsatisfied” members who acknowledge they
gave a low evaluation for all four obtained compaeecompared to their counterparts. Dissatisfied
cocoa farmers are not content with the servicdatioaship, and services and payment of their
cooperative. The main reasons could be the boardsfficient skills, lack of information,
and relatively high costs of selling to the coopgea(e.g., high quality demands, delayed payment,
and transport to warehouse) (Donovan and Poolet)201
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Table 3. Profile of cocoa farmers segments (n=bB0Jimensions of intrinsic and extrinsic percepdion
of the cooperative and socio-economic charactesisti

Cronbach’s | Dissatisfied | Satisfied -
a® members | members T | Significance
Factors
Cocoa quality & coop. management 0.93 2.82 1.80 1155  ***
Information, control, & trust 0.90 3.46 2.20 14.81 e
Relationship with the coop. & continuity 0.89 3.35 1.96 |15.41 *kk
Services and payment satisfaction 0.82 3.55 2.05 17.50  ***
Socio-economic characteristics
Age 44.22 46.58 | -1.77 *
Education 7.83 7.16 1.64 *
Cocoa_income 0.82 0.87 -1.82 *
Land 2.76 3.35 -2.84 ik
Organic_prod 2.69 3.47 -1.88 *
Conventional_prod 2.44 2.16 0.92 N.S.
Experience 7.78 7.90 -2.49 N.S.
Cocoa_prof 4381.69 4228.70 0.43 N.S.
Cocoa_price 7.56 7.50 0.89% N.S.
Household 3.61 3.21 2.72 bl
Coca 457 5.53 -1.81 *
Income 1169.68 1141.65| -1.8P *

Source:Own elaboration based on primary data; Significaré& p <0.01, * p<0.10, N.S. Non-significant
Note:2 Assumption of homogeneity of variance was violdtégproximate exchange rate PEN to USD rate for the
study: 2.835 PEN (Central Reserve Bank of Peru5201

Age can also be considered an indicator of farmexgerience (Gebremedhin et,aP009).
We noticed that satisfied farmers are older thair tounterparts (p<0.10). Additionally, education
and farm size have often been cited as socio-ecenoharacteristics that distinguish adopters
from non-adopters (Sturm and Smith, 1993). In @sifrGarcia-Yi (2014) said that high income
from coca cultivation allows parents to educateartbkildren (Garcia-Yi, 2014). In the Acopagro
cooperative, which is one of the best cocoa codpesain San Martin, Pera (Higuchi et al., 2010),
the hypothesis that education level can influeheeprobability of becoming a cooperative member
is positively rejected because education had nufgignt impact on satisfaction. These former coca
farmers depend on the cooperative to commercidhe& cocoa due to their basic education
and their willingness to learn more techniques. WMd&ce that satisfied farmers are less educated
than their counterparts (p<0.10).

Further, Peru is endowed with a favorable land#atadio (Higuchi et al., 2010). Cocoa land
represents a form of internal capital accumulatemg satisfied members have more cocoa land
compared to their counterparts (p<0.01). Thesefgadi cocoa farmers depend mostly on income
from the cocoa crop (p<0.10), compared to tradétiGtaples, such as bananas, cassava, coffee, palm,
maize or rice. Although satisfied farmers receioedr total income compared to the dissatisfied
farmers (p<0.10), satisfied farmers also produceenmoganic cocoa (p<0.10). Finally, in general,
coca Yyields three to four suitable harvests per, ymsaeasy to transport, and grows very well
with minimal input (Sturm and Smith, 1993). As robie the results, satisfied cocoa farmers were
coca producers for longer than the non-satisfieesqp<0.01), who survived decades of violence
in the Tocache area.
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3. Conclusion

This study highlights the important role that co@pes in Tocache play in developing former coca
farmers’ capabilities to participate in higher-vaktocoa markets. It seems that cocoa farmers’ socio
economic characteristics correlate with the peeivenefits of cocoa cooperatives in the Tocache
area. Outcomes show that, despite having highal tmtome and cocoa profit, farmers were less
satisfied with their cooperative’s services. Aduliilly, findings indicate that satisfied memberes ar
older, have less education, have fewer family memlveere coca farmers for a longer period of time,
and depend on their cocoa crop more than theirtegparts. It seems that farmers’ socio-economic
characteristics themselves do not fully captureaea for satisfaction with their cooperative. Cocoa
farmers who belong to the cooperative were conckat@out learning competitive, sustainable
techniques that extend beyond their limited edocabr their total dependence on their cocoa
production. It may be helpful to managers and boasmbers of th&Central Cacao de Aroma
cooperative to focus on farmers’ socio-economicrattaristics and pay particular attention
to dissatisfied farmers. A strategy to correctdeficies within the cooperative to meet the exferna
market requirements for the quantity and qualitgafoa that the external market requires should be
developed. Periodic meetings at the cooperativesildhbe instituted to promote loyalty among
members and to avoid side selling to the internrestia Listening to member feedback at the
meetings or assemblies will help monitor memberstattion related to cooperative-provided
services and prices. This monitoring will improve tcooperative system by meeting the external
market requirements for the quantity and qualitycofoa and fostering trust and loyalty among
the members.
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Annotation: The objective of this article is to specify peribdtween introduction and decline
of biobutanol market allowing to investors decidmat volume of investments into processing
facilities. Such decision must take into accouditisal support to waste processing, GHG savings,
competitiveness and divestments from already ovpmedessing alternative as bio-gas, bio-diesel,
bio-ethanol, hydro-treated vegetable oil or solergy to power vehicles. Therefore, Boston Matrix
was modified according to support for fuels in ieable energy directive or by Paris agreement
about greenhouse gasses (GHG) reduction. Invessmant divestments can be derived
by from relationships in matrix of Hofstede’s irtaltural indices, which modify time of both
political and industrial reaction. Political appedconsiders carbon by GHG limit and investments
of industry are motivated by lacking protein in B\legative EU balance of nitrogen will influence
reaction of industry. Demand for nitrogen from eéd rape may extend use of recent FAME
processing facilities by improvement of its quallty biobutanol. This is just one example
of evaluation of relationships between mental apphes and chemical complementarity
of technologies.

Key words: waste, butanol, circular economy, alternative sfitilte, investment.

JEL classification: Q42, O13

1. Introduction

Nature stores energy to sugars with lower andttovigth higher condensation. If both sugars ansl fat
are not consumed as food or feed, they become &stewBiobutanol can be processed from sugars
in biological waste. Biobutanol can also be usedstandardisation of biofuels by simple blending
without any chemical treatment. It can be useddel processing either as first generation biofuel
from field crops or as second generation biofuairfibiological waste. Oppose to USA, which have
recognized its value already, other countries daise biobutanol for bio-waste conversion into fuel
blends improving ROI for investors. Costs of fuebgessing can be demonstrated by fact that
blending of biobutanol with cooking oil in your gae can produce fuel for your car, which complies
with norm. Therefore, the objective of this artidke to specify period between introduction
and decline of biobutanol market allowing to inwest decide about volume of investments
into processing facilities (Campos et al., 2013dshide et al., 2011).

The Paris Agreement (United Nations Framework Cohea on Climate Change, 2015) has been
described as an incentive for fossil fuel divestimieirs understood that fossil fuels should bdaeged
either by biofuels or by solar energy. DirectiveD2@28/EC (RED I) supporting renewable energy
was in line with the Paris agreement, proposal BDRI, abstaining from biofuels grown at fields
threatens investments into biofuel processing. &foee, deep quality parameters of biofuels
and analysis of market forces is needed to statdliways changing political support (Machek et al.,
2014).
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Table 1. Forecasted energy consumptiopdiyol engines

APB NAP OZE
Total energy consumption (gasoline, diesel, bicfuelectricity) 262 PJ 268.3 PJ
Consumption of renewable energy in transport in02@gar (10 % e.c.) 26.2 PJ 26.08 PJ
Traditional ethanol 11.5PJ 4.17 PJ
Modern ethanol - 1.2PJ
Biomethan from biogas 3.2PJ 0.04 PJ
Traditional biofuels 21.8PJ 15.89 PJ
Percentage of traditional biofuels 8.3 % e|c. %.8.c.
Modern biofuels 4.4 PJ 10.24 PJ
Percentage modern biofuels 1.7 % e|c. 3.82% e.c.
Double counting of biofuels from waste 8.8 PJ 2(P48
Percentage modern biofuels under double counting .3 %3e.c. 7.63 % e.c.

Sources: Action plan for biomass (APB), 2012; NaicAction Plan for Renewable Energy (NAP OZE),201

Boston matrix, also known as four quadrant analgsiBCG matrix was proposed by Boston
Consulting Group in the United States in the 1960sevaluate chances of different size
of competitors. BCG matrix is well describing receampetitors by relation between market share
and market growth, which is based on indexes adseBut, innovations are often not part of trend.
Model of five forces (Porter, 2008) is oriented foture markets of new entrants and substitutes
is replacing statistical arguments by scenariootds of companies with capability saturate whole
market. Porter’s five forces analysis can be usethtrate data of bio-waste conversion to biobutano
for ROI at fuel market in USA as the biobutanot@d there already. For other markets, a market
share of biobutanol depends on turnover of bioethamd fatty acid methyl esters (FAME)
as an alternatives. Therefore, it is too early @rkrbiobutanol as new entrant in EU. Still, waste
processing potential by biobutanol technology oppts bioethanol one is great as stems out
of further analysed performance in comparison weitivironmental policy targets. Table 1 shows
forecasted energy consumptiongmstrol engines (e.c. — energy content).

Figure 1. Characteristic of®generation biofuels

Second generation biofuels

Nonfood feedstock Improved conversion Improved GHG
Residues from already |[technology performance
existing biomass stock:|| more complete conversion of [|Compared to first
waste wood cellulosic plant fraction; generation biofuels
food waste grown on marginal land

farm slurry
abatoir waste

Source: Own processing

ROI of global investments into products with poigihto substitute former ones can be derived
from model of diffusion of innovations (Bass, 196But, shown discrepancies in political support
do not allow to use model of Bass for bioeconomrcutar economy and GHG savings. Ansoff

(1958) matrix monitors both mature and future mexkend products for specialised born globals.
None of these frameworks is suitable for producith wnultiple properties, including of wastes,

which are sold in circular economy. Farmers do d@telop GHG savings of vegetable oils fast.
Other processing technologies are progressingapgnoximately similar speed (Figure 1).

Therefore, further text will focus more on adapmatiof processing technologies for conversion
of wastes into products, while decreasing emissidrii3HG (Tables 1 and 2).
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Table 2. Modern fuels from residues of biomassdasisified biomass for petrol engines

Period of installation of relevant processing
developing market
Technology . )
Fuel of conversion Raw material implemented | Possibly . Expected_
implemented to | implementation
2020 after 2020
Bioethanol Aerobic Straw, lignocellulosic
fermentation, residues cellulosic YES
distillation residues of urban and (in EV) YES YES
industrial wastes
Bio-methane Anaerobic Slurry, manure, sewage
fermentation, sludge, biodegradable
gas purification part of urban and YES
to methane industrial wastes, (in EV) YES YES
quality (CNG) | technical raw glycerine,
burns of distilleries
Synthetic Gasification, Straw, lignocellulosic
biofuels BtL | carbonization, | residues and fibre, maiz
torrefaction, fast spindles, chaff,
pyrolysis, biodegradable part NO NO YES
hydrothermal of communal and
carbonisation industrial waste,
and its technical raw glycerine,
combinations resin from tallow oil

Source: Directive 2009/28/ES on the promotion efuke of energy from renewable sources, 2009

2. Materials and Methods
Assortment of fossil fuels for ignition enginedhi®adened by ethanol E85 fuel in Czech Republic.

1. Gasolines
* Normal (BA-91, Natural 91, Regular);
e Super (BA-95, Natural 95, Premium);
» Super Plus (BA-98, Natural 98, Super);
e Special (BA-91 S — orange - red, contains VSRPAtagd which is replacing led for older
engines);
2. E85 (Ethanol 85).
3. Premium fuels Optimal, EFECTA 95, MaxxMotion p0@s, V Power Nitro and others should:
» Packages of additives with selected propertiesorgfuel quality above minimums, which
are set by norm;
» Differentiate supplier;
* Impress by enlarged portfolio of own sold fuelgexsally customers who have problem to
find own way in offer of fuels.
Biofuels are renewable oppose to fossil fuels, itsudevelopment is still in introductory period.
Profitable first generation of biofuels is produckdm sugar or starch. Profitability of second
generation of biofuels is yet to be developed. 8Sdcgeneration biofuels can be bioethanol
originating from lignocellulosic biomass, Btl (biass-to-liquid) from heat processing of biomass
and hydrogen from renewable resources. All tectgietoproducing second generation biofuels are
still under development. But, already now it isacl¢hat investments will be enormous opposed
to first generation fuel processing. Therefore, swrcialisation of political will, which is suppaontj
second generation biofuels, is still far and diffic Energy, environment and profitability
of companies need to part of evaluation methodré&fbee, it is excluded that second generation will
become alternative fuel before 2020 year. Sharaddftives (Table 3) according to norm EN 228
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for gasoline shows limit of max. 2.7 % (weight)adygenates if bioethanol is added to fuel. E10 fuel
is sold in German speaking countries accordingotonrE DIN 51 626-1.

Table 3. Gasoline types and content

E5 (EN 228, E DIN 51 626-1) E10 (E DIN 51 626-1)
Bioethanol max. 5.0 % vol. max. 10.0 % vol.
Ethers with min 5 C atoms max. 15.0 % vol. 22.0¢%
Total content of oxygen max. 2.7 % weight max. %. weight
Must be sold until 2018 Can be sold

Source: EN 228, 2008

Parameters of E85 fuel has to comply with n@8N P CEN/TS 15293 and contain 70-85 % vol.
of bioethanol. Biobutanol belongs partly to secgederation biofuels. It is true that biobutanol can
be produced from sugars and starchelstridium acetobutylicunm ABE (Acetone-Butanol-
Ethanol) process like bioethanol. Raw materials ABE fermentation are differently accessible
for microorganisms:

« starches from potatoes, maize, cereals or rice,

e sugar from molasses and whey,

» lignocellulosic form straw and timber.
It is strong pressure to consider molasses as waktig is bad example how wastes are defined.
It would be better to distinguish costs of wastecpssing oppose to price for which it is sold
in circular economy. Price of products from wagiecircular economy should be distinguished
according to quality parameters of substitutes ltarrmatives before real investment, processing
and supply will be done.

3. Results and Discussion

It was shown how technologies for processing obsdary biofuels very investment intensive,
except of biobutanol. The closest product of wasteessing with identical technology is bioethanol.
But, biobutanol outperforms bioethanol (Table 4wLprice of waste favours its local processing
as transport is expensive. Further, the need tagumver from main product, by-product and waste-
product according to rules of circular economy led to modification of portfolio matrixes
and models (Table 3). C:N is known ratio balanaingestion of macro nutrients. The better C:N
the less leftovers, which would warm the climate veasstes. As sun burns more at equator
an abundance of C is generated there. Malaysian p#lproducers do not include burned tropical
forests into GHG savings from replacement of fodsgls by biofuel from palm oil. Solar
technologies do not include into GHG balance patutfrom its waste processing. Technology
of soybean and oil seed rape (OSR) processingaanegs73 % of GHG and protein. OSR decreases
80% dependence of EU on imported soybean proteiriekd purposes to 50%. This decreased
dependence has happened when biofuels were suppastecOSR skins contain high content
of protein.
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Table 4. Identification of factors from a list adropetitive advantages bioethanol compared to baotmit

Bioethanol | Biobutanol
Resources
Sugary crops Sugary crops
Starchy Starchy
Lignocellulosic Lignocellulosic
Properties
GHG savings GHG savings
Absence of sulphur Absence of sulphur
Absence of polyaromatic hydrocarbons Absence ofgroimatic hydrocarbons
Higher calorific value
Not hygroscopic
Can be added to diesel fuel
Less Qcontent
More similar to gasoline

Source: Own processing

Depending on development and culture of societfedifit products are dominating the market.
Global companies are converging from fossil to veat@le raw materials while local administration
from fossil to circular economy of wastes. Cultaral nutrition are common denominator allowing
compare both global and local society. Impact eipmmises in processing of wastes for conversion
of local society to circular economy are discussethis article. Attributes of culture are marked
in rows and columns of table 3 according to ablatems of Hofstede’s (2010) intercultural indices.
Long term objectives (LTO) represent readinesaaifvidual to wait for institution, while indulgence
shows instrumental attitude. Therefore, biobutaaold bioethanol risk prone entrepreneurs
(uncertainty avoidance - UAI) in USA are not danthggg administrators of institutions who have
transferred rest of production facilities to EastaA Leading individuals (individualism — colleamn

- IND), like Elon Musk operate with close value ch#o avoid impact of administrators. Large
investments are always available for leaders @fifesonomy (dimension of masculinity — femininity
— MAS). PDI (power distance) represents isolaticgtween top administrators and bottom
of operators who are blind to industry developneetiter fossil of biofuel one. Indulgence is postiv
extreme on bipolar scale oppose to negative joynfignch. Culture of indulgence allows
entrepreneurs to come up with market solutions.altieg) extreme of lynch punishes them for non-
standard behaviour. Recent proposal of RED Il psopto close down OSR sector of biofuels
oppose to USA, which is developing biobutanol asldrsenergy and other innovations much stronger
and faster than shows that indulgence — lynchalyrémportant parameter for portfolio analyses.
Bioethanol, biobutanol, solar energy, soybeans @B&R are example, where institutions of USA
tolerate instrumental attitudes towards innovapiveducts, which is not true for EU. GMO are not
included as they facilitate process without consike difference of product.

Table 5. Culture and nutrition alternatives fons#ion from fossil to circular economy

LTO Indulgence
C (carbon) GHG savings Diversity N (protein)

UAI Biobutanol,

bioethanol (USA)
IND Solar transport and household with

support of solid fuels
MAS Palm oil (Malaysia)
PDI Gasoline, LPG, BTL, Bioethanol Soybeans, OSR
CNG

Source: Own processing

Investors should take into account culture of couWachek and Hnilica, 2015). Local wastes
processing in circular economy generates not oemgwable energy, GHG savings but, balances
indirectly human diet and volume of food.

106



4. Conclusion

The objective of this article was to specify perloetween introduction and decline of biobutanol
market to allow local investors decide about voluohenvestments into facilities allowing them
to transit from fossil to next economy. Biobutapobduction and use in local economy favour its
properties (Table 4) allowing to standardise @itluding of waste animal fats into fuels. Investors
into biobutanol may take into account fact tha@lotulture don’'t see HVO at global markets yet.
Similarly, interconnectedness of sugars and fateakets of local waste processing into products
is not well understood yet. Advanced technologresegther forbidden or not negotiated yet in EU
oppose to USA. Advanced solar technologies wereeldped in one company against will
of institutions in USA (Vance, 2015), while GMO arersued by trade negotiations from USA to EU
market. Therefore, pro-innovative culture was biatid proposed portfolio analysis (Table 5). Main
arguments for biobutanol as product: There is rsagar and starch biomass available for biobutanol
production as for biodiesel. Bioethanol and biohatgroduction from lignocellulosic waste bio-
mass is subject of research as it is not profitgbte Therefore, chemically processed HVO will get
market share sooner than biobutanol, probably. Btastkare for biobutanol is opened in 10 % volume
besides 90 % of gasoline in planned fuel E10. Radtively old vehicles in Czech Republic are not
suitable for E10 yet. The main advantage of bioheoitas conversion of bio-waste to product:
Minimal volume of biofuels in blend with fossil fueith excise duty rates are set by law 201/2012
Sb. in Czech Republic. Besides subtracted excigefrim biofuels producers are receiving income
from sold energy and agriculture subsidies. If iedeU negotiations declare molasses as waste
material the market for both bioethanol and biobatawill be opened. Lobby is needed. Public
opinion is asking for full ban of first generatibiofuels from field crops but, without investments
into biobutanol technology a price hikes may octucal investments into biobutanol technology
are repayable as its exploitation time is not keditlue to its environmental, energy and biohazard
effects. Recently, biobutanol can be sold as thiramel additive. Limitations for all biofuels are
availability of biomass and legal definition of ies. Impact of indulgence on analyses of product
performance may improve precision of forecastingetaborated in future research.
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Annotation: The objective of this article is to specify peribdtween introduction and decline
of HYO (Hydrotreated Vegetable Oil) market allowing investors decide about volume
of investments into processing facilities. Thisidien is difficult due to changing political suppor
to technologies of waste processing, circular eoondio-gas, bio-ethanol, biodiesel and solar
energy for vehicles. Therefore, technical indicédossil raw materials, materials from nature,
and waste deposits were evaluated in modified Bdgtatrix. Repayment of investments into HVO
technology is better than maintaining facilitiesogucing FAME (Fatty Acid Methyl Ester)
or purchase of diesel from global markets. FAME dresel were considered as substitutes, while
vegetable oil, biodimethyl ether, biodiethyletedaynthetic diesel as alternatives to HVO. HVO
is saving GHG and producing protein for feed ifoien rich raw materials as oilseed rape are
processed. The feed proteins are by-product ofublgproduction as EU it is 80% dependent
on import of soy meal. Negative EU feed proteinabak and better fuel quality will stimulate
investors to replace FAME by HVO technology.

Key words: waste, HVO, circular economy, alternative, subgtitinvestment.

JEL classification: Q42, O13

1. Introduction

Excessive sugars and fats become bio waste. HV@r@theated Vegetable QOil) is fuel of high
quality, which can be processed as first generdiiofuel from field crops or as second generation
biofuel from biological waste. HVO as new fuel wasluded into norm for diesel EN 15950:2014,
which was renamed to ,Paraffin diesel from synthesihydro-thermal treatment®“. No excise duty
is charged for pilot HVO projects yet because stigh sustainability potential (Kim et al., 2013;
Honig, Pexa and Linhart et al., 2015). The Pariss&ment (United Nations Framework Convention
on Climate Change, 2015) has been described asne@ntive for fossil fuel divestment.

It is understood that fossil fuels should be reptheither by biofuels or by solar energy. Renewable
Energy Directive 2009/28/EC (RED 1) supporting neable energy is in line with the Paris
agreement. Proposal of RED IlI, which is abstainfrgn biofuels grown at fields, threatens
investments into biofuel processing. Therefore, pdemalysis of biofuel quality parameters
and analysis of market are needed to stabilizeys\whanging political support (Alptekin et al., Z01
Clark et al., 2015). BCG matrix (Boston Consulti@goup, 1960s) is well describing recent
competitors by relation between market share antehgrowth, which is based on indexes or trends.
Innovations oppose to recent competitors are aftgrpart of trend. Model of five forces (Porter,
2008) is more oriented on future markets of newagrs and substitutes. Their roles are replacing
statistical arguments by scenario of market saamatorter’s five forces analysis can be used
to narrate data of conversion to HVO for ROI (raton investment). Total turnover of innovation
at global market substituting former technologgesived by model of diffusion of innovations (Bass,
1969). But, shown discrepancies in political suppdo not allow to use model of Bass
for bio-economy, circular economy and GHG savigssoff (1958) matrix monitors both mature
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and future markets and products for specialized lgtwbals. None of these frameworks is suitable
for products with multiple properties, including wfastes, which are sold in circular economy.
Therefore, GHG savings from bio-economy are oftepsed due to disputes about its real impact.

Still, other processing technologies are under ldgveent with approximately similar speed
(Figure 1).

Figure 1. GHG savings by biodiesel and HVO

23 Million metric tons
1.1 E]
6.3 Million ha of land

Up to 5,700 L/ha

GHG emissions 29-65%
lower than diesel

GHG emissions 45-70%

HVO diesel lower than diesel

6 Million metric tons
0.1 B
<0.1 Million ha of land

Source: Souza et al., 2015

Performance criteria of HVO and biodiesel (Figuyanldifferent chemical compounds (Figure 2)
are set as policy targets (Table 1).

Table 1. Forecasted energy consumptioniegel engines

APB NAP OZE
Total energy consumption (gasoline, diesel, bigfuelectricity) 262 PJ 268.3 PJ
Consumption of renewable energy in transport inG2@2ar (10 % e.o.) 26.2 PJ 26.08 PJ
Traditional diesel (RME, SME, PME, HVO) 10.3 PJ AAPJ
Modern biodiesel (UCOME, TME, HWVO, HEFA) 1.2PJ P9
Traditional biofuels 21.8PJ 15.89 PJ
Percentage of traditional biofuels 8.3 % e|c. %.8.c.
Modern biofuels 4.4 PJ 10.24 PJ
Percentage modern biofuels 1.7 % e|c. 3.82% e.c.
Double counting of biofuels from waste 8.8 PJ 2(P48
Percentage modern biofuels under double counting .3 %3e.0. 7.63 % e.o.

Sources: Action plan for biomass (APB) and Natioketion Plan for Renewable Energy (NAP OZE), 2012
Note: % e.c. - percents of energy content; RMEpeRseed Methyl Ester, SME - Soy Methyl Ester, PH&m Oil
Methyl Ester; HVO - Hydrotreated Vegetable Oil gatj UCOME - Used Cooking Oil Methyl Ester; TMEallbw
Methyl Ester; HWVO - Hydrotreated Waste Vegetableromal Oil; HEFA - Hydroprocessed Esters and faicids

Directives 2009/28/ES and 2009/30/ES are claimiethwdology, which is proving decrease of GHG
(Greenhouse Gases) pollution of crops gown forgoadiuction, including of indirect land use change
(ILUC) the most for each different crop. For exaeyfbr oilseeds for biofuel production is proposed
ILUC factor 55 g CQ.MJ?. Recently, FAME (Fatty Acid Methyl Ester) from sdled rape generates
emissions of about 45-50 g @®J2. It means that added ILUC factor would decreas&Ghvings

of FAME from oilseed rape close to zero for allcsblends of FAME with diesel (2, 4 and 6 %).
Recent proposal of renewable energy directive (REERIso reduces biofuels volume made from
food biomass to 5 % e/e and increases GHG savioigdor newly built processing facilities. RED Il
also expects support for second and third generdiiofuels with low ILUC factor. Reporting
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of ILUC emissions of low emission biofuels betwe&W member countries is perceived
as an investment protection measure up to 2020 year

Commission and Parliament of EU have approved rdaeygtives protecting air pollution from fuels
in last ten years (Table 2).

Table 2. Modern fuels from residues of biomassd@asisified biomass for diesel engines

Period of installation of relevant processing
developing market
Fuel Technology Raw material Possibl Expected
of conversion Implemented | . y ) P )
implemented | implementation
to 2020 after 2020
FAME Transesterification| Waste vegetable ojls
and animal fats, YES YES YES
eventually fats of |
and Il category
HWVO, Hydrogenation, Waste vegetable and
HEFA hydro treatment, animal fats,
izomeration, eventually fats of | YES
metathesis and Il category, (in EV) YES YES
esters, fatty acids,
and similar products

Source: Directive 2009/28/ES, 2009

Therefore, refineries fulfilling GHG saving quothave no other option than to blend fossil fuels
with biofuels, which are made from food biomas®rely. Other measure decreasing GHG emissions
from transport is 6 % to year 2020. Pressure oh buproved fuels and vehicles allows to reach
GHG saving target. GHG emissions of biodiesel ddtrease due to increased content of FAME
in diesel either from 15 to 20 % vol. or from 253®% vol. after new fuel norm will be implemented.
HVO is competitor of FAME. Norm allows blends of i@vwith fossil diesel up to 30% recently.
Therefore, HVO may also decrease GHG emissionstgs for biofuels until 2020. But, technical
standards for such advanced biofuels as HVO s#élds to be approved to clarify rules for its use.
It is expected that due to excellent quality of H#@ norm for fossil fuels will increase cetane
number and cetane index. Further, point of 95 @igiflled content of distillation curve will decrea,
while content of polyaromates will reduce limit faatal content of aromates. The implementation
of norm will occur according to economic situatiand approval of related directives and norms
in EU.

HVO is produced by synthesis of molecule of hydrogeith molecule of fat. This process

is associated with the reduction of the carbon cmmg. Different reactions may produce different
products if hydrogen reacts with triglycerids (JaiSigure 2). Properties of HVO are much closer
to high quality diesel without sulphur content or gynthetic GTL diesel (Gas to Liquid) than

to FAME.
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Figure 2. Simplified scheme of inputs and outptitssterification and hydrotreating for biofuel prmtion

HVO FAME
Rapeseed: RME:
44 gCO,eq/MJ 53 gCO,eq/MJ

! Natural /
gas
& Vegetable oils 2

Animal fats

Source: Neste Oil Corporation, 2014

2. Materials and Methods

Raw materials for FAME and HVO production are cormgpafrom point of view resources
and properties of final fuel product. Also costsl @ounting of GHG emission saving factors are
taken into account from cultural point of view. M@y of wastes, transport costs and release
of stored carbon are structured according to inotaral indices (Hofstede, 2010), which are
distinguished according to enculturating (PDI, INMAS, and UAI) and acculturating (LTO
and indulgence) effect. Long term objectives (LTf@present institutional, while indulgence
instrumental attitudes of individuals. Expensiansport of cheap waste favours its local processing
Further, the need to sum up turnovers from prodmgiproduct, and waste-product in calculation
of circular economy has led to modification of falib matrixes and models (Table 4). C:N of macro
nutrients can prevent climate warming of planebafanced and waste is converted to products
in circular economy oppose to cartel agreementswoiers of raw materials in traditional economy.

FAME and diesel were considered as substitutes\dD Hwhile vegetable oil, biodimethyl ether,
biodiethyleter and synthetic diesel as alternativessortment of fossil fuels for diesel engines at
Czech market is influenced by following propertsliesel:

« Diesel of B, D, and F class are distributed acemydo season of the year in temperate climate
region.

» Arctic diesel of second class is distributed irtiareegion throughout the year.

 FAME (Fatty acid Methyl Ester) pure biodiesel idedviated as B100 or Biodiesel.

* Blend of diesel with 30 % of FAME is abbreviated SN0, B30 or Biodiesel too.

Values of standard fuel properties are set in tires 2009/28/ES and 98/70/ES in current wording,
especially 2009/30/ES. Both directives are implei®@rnnto national laws, especially to fuel law
and air protection law.

3. Results and Discussion

Volume of produced biodiesel from waste animal f@&&ME — animal fat methyl esters) is
about 2 %. Profitability of such methyl ester deggefrom more than 80 % of total production costs
on price of fat. Therefore, producers are tryingdecrease costs by processing of waste fats
or non-edible fats. Difference in final biofuel pection must not fell below values set G$N EN
14214 (FAME) for diesel engines. But AFME have bims to comply with this norm. Especially,
low temperature properties, carbonization of pistsimortens life cycle of engines if decarburization
of pistons and nozzles is not done regularly. Wastmal fats can be bought from cafilerias and as
by-product of fish, beef, pork, poultry meat praging from slaughter houses. Problems of fuel
quality are solved if waste animal fat is procedsgtHVO instead of FAME technology (Baladincz
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and Hancsok, 2015) due to high cetane number, ¢modemperature properties and protection
of nozzles (Table 3).

Table 3. Identification of factors from a list adropetitive advantages HVO compared to FAME

FAME | HVO
Resources
Vegetable oils (rapeseed, palm...) Vegetable oilsgsaed, palm...)
Waste fats
Waste vegetable oils
Properties

GHG savings
Absence of sulphur
Absence of polyaromatic hydrocarbons

GHG savings
Absence of sulphur
Absence ofgromatic hydrocarbons
High cetane number
Good low temperature properties
No damage to nozzles

Source: Own processing

Traditional economy is shown by fossil fuel supg@ieand by Malaysian palm oil producers
who present burned tropical forests as GHG saviagsr technologies are merging interests of both
individuals and institutions. Technology of soybaan oil seed rape (OSR) processing are producing
C, 73 % of GHG and protein. 80% dependence of Eunported soybean protein for feed purposes
was decreased to 50% when biofuels were suppost€iSR skins contain high content of protein.
Rows and columns of Table 3 are marked accordingbtwreviations of Hofstede’s intercultural
indices (Hofstede et al., 2010). Depending on dgwekent and culture, especially uncertainty
avoidance (UAI) transfer of production to East Asiay reverse and HVO can be processed locally.
If the infrastructure is innovatively rebuilt, théeading individuals (individualism — collectivism
IND) like Elon Musk, convince institutions to swhitdrom liberal to innovative attitude. Large
investments are always available for leaders oflgpectvism (masculinity — femininity — MAS)
who often collapse market infrastructure for sharte usually. PDI (power distance) represents
isolation between top and bottom of society, whittbws to develop industry either fossil of biofuel
one according to decision of politicians. Indulgemcpositive extreme on bipolar scale opposing joy
from harming of others. Culture of indulgence aloto entrepreneurs to come up with market
solutions (Prochazka, Smutka and Steininger, 2011).

Table 4. Culture and nutrition of alternatives si¢ing fuel economy from fossil to renewable

LTO Indulgence
C (carbon) GHG savings Diversity N (protein)

UAI AFME

IND Sol_ar transport and _household DME, DEE

with support of solid fuels
MAS Synthetic diesel Vegetable oil
as fuel

PDI Diesel FAME
Global HVO

Source: Own processing

Large PDI doesn’t allow to reverse recent EU prapo$ RED Il closing down oilseed rape sector
of biofuels, while indulgence allows entreprenaartlSA to develop HVO. Global fuel companies
have introduced HVO to global fuel markets recentiyhout letting consumers to know about
it to avoid cultural reaction. Consumers don’t cdanrp due to both GHG saving and feed protein
production. Therefore, HVO is not blocked by cuiiat global market. But, investors needn’t take
into account culture of country if product has fpigsiexternalities as local wastes processing nbt o
renewable energy, GHG emissions savings but alsdifect or indirect balancing of human diet
and volume of food in circular economy.
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4. Conclusion

The objective of this article was to specify perlmtween introduction and decline of HVO market
allowing global investors decide about investmarttsconversion of processing facilities from fdssi
to renewable economy. Derived ROI of HVO for inwestis based on zero impact of culture at global
markets if synergy effect of decreased GHG emissamd improved fuel quality. HVO is saving
GHG emissions and producing missing N as at glomalkets it is not blocked by intercultural
indices, while advanced technologies are ruinedexqubrted with political approval at closed EU
market. Will of institutions to innovate is stromgeromoted in EU but less controlled in USA.
The lacking control in USA didn’t collapse advanaadar technologies emerging in one company
(Vance, 2015). Localisation of waste collection|wihprove return of investments into HVO
processing. Recent investments into FAME procedsicifities stay competitive until food biomass
will not be prohibited for biofuel use. AFME willat be processed by FAME processing facilities
as its quality is not competitive with HVO. It wakown that HVO can convert any fat containing
waste biomass to high quality fuel. Therefore, H¥fay reach market share also in developing
countries sooner than locally produced biobutaviegetable oil, biodimethyl eter and biodiethyl eter
will not be implemented as engine must be adaptel edectricity will power vehicles sooner,
especially in developing countries. Number of Sigpp is evidence that HVO lobby is not needed.
Shown relationship between listed properties anldilgence on market penetration by HVYO may
improve precision of forecasting if found in botietlocal or the global economy. Relationship
between culture and physical properties for fortaegsshould be elaborated in future research.
Explosiveness of hydrogen is limitation of local @\processing. Still, small explosion is better than
big one. This logic allows also to self-made amrtiani
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Annotation: Although Czech Republic and Poland were partefthstern Soviet bloc before 1989,
system of agriculture production was different. f&iént historical development has effect
on today’s structure of agricultural production.liffo agriculture is characterised by high share
of individual producers in the sector working onadinplots. Individual producers in the Czech
Republic utilise larger fields. Main aim of the ¢dlution is to answer the question, whether Czech
farmers are able to use advantages from econorihgesie, secure higher income and create higher
value added. Among secondary aims belong: (i) detetion of main influencing factors of farm
income and value added creation; (ii) propositibpassible strategies leading to increase in income
and value added. Based on the gained resultspibeaconcluded: (i) there is a great variation
in Polish agricultural holdings between differeitesgroups; (ii) Czech agricultural holdings have
much larger land resources compared to Polish fafiifsPolish agricultural farms are engaged
in intensive agricultural production, while Czedarrhs in extensive production; (iv) polish farms
achieve higher per hectare production and addegtvalall groups of farms, although Czech farms
achieve higher income per farm and per labour iEWtCzech farms in each group of farms achieve
higher profitability of production thanks to econiesh of scale and specialization on low input
and low value added production; (vi) net value addeince increasing trend among most size
groups. Enhancing collective actions might belonmoag strategies how to improve
competitiveness in EU as well as value added.

Key words: FADN, Czech Republic, Poland, individual farmdesnily farms, value added,
inverse relationship, economic size.

JEL classification: Q12, Q14

1. Introduction

Although Czech Republic and Poland were part ofdhstern Soviet bloc before 1989, system
of agriculture production was different. In the €leRepublic, agriculture went through
collectivisation process and producer cooperatiasviet type were established. After 1989, during
the transformation processes, collectivised lansl iturned to its original owners. Some individuals
decided to start their private farming activitiesttb on returned and leased land (Chaplin, 2004).
Different structure of Polish agriculture is givieydifferences in historical development after 2imel
World War. After 1947, Polish agricultural policy aw slowly changed with the goal
in collectivisation. Intensive collectivisation tad until 1956, when the political leadership chehg
and new agricultural policy emerged. The importaméelarge production co-operatives was
diminished, most of co-operative members left daded with individual production (Baki, 2009),
that system survived until nowadays.
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Table 1: Individual Agricultural Producers — Czdebpublic, Poland (2005 — 2015)

2005 2009 2011 2013 2015
Cz 29,318 29,430 26,609 26,076 25,473
Amount of farmers
PL 1,782,300 1,765,900 1,651,70 1,502,4f4 1,434,93
) Cz 26.40% 28.10% 28.20% 28.10% 27.00%
Agricultural land (%)
PL 85.70% 87.80% 88.40% 90.80% 91.00%
_ Cz 32.7 34.9 36.8 39.2 37.1
Average size (ha)
PL 7.6 8 8.3 10.34 10.35

Source: Czech and Polish Statistical Office, owscpssing

Different historical development has effect on tgdastructure of agricultural production. Polish
agriculture is characterised by high share of imllial producers working on small plots. Individual
producers in the Czech Republic utilise largerdielln both countries, individual farmers increased
share on total agricultural land over last decaBiable 1). In 2015, Czech individual farmers
cultivated about 27% of the total agricultural lagwad in Poland this value exceeded 90%. Czech
producer cultivated in average 37.1 ha (13% ine@athe period 2005 — 2015); while average Polish
producers cultivated only 10.35 ha (34% increagherperiod 2005 — 2015).

The situation raises a question, whether Czechderiare able to use the advantages from economies
of scale, secure higher incomes and create higllee\added. Historically, value added was created
by farmers through livestock production. More rdbenfarmers create value added through
investments in processing facilities (Roe, 20059foBe the accession, family farms in Central-
European countries had low production potential tughe limited land and capital resources
(Erjavec et al., 2003). But as labour and landdsadming relatively expensive, those production
factors are being replaced by capital as capitaklstively cheaper. But as capital could not be
limitedly available for small farmers, they mayngshed to leave production of basic crop products
(for example cereals) and consider new alternativedbe use of land instead (Omel and Varnik,
2009).

Polish producers face problem connected to limi@dount of land in comparison to Czech
producers. Based on the FADN data the article stadistigate whether Czech producers are better-
off due to economies of scale or worse-off duetenqmmenon called inverse relationship (IR). IR was
originally defined in India, where negative conmaat between farm size and its corresponding
activity was observed (Mahmood et al., 2014). Neaclconclusion was observed in available
literature connected to Central European regionkaet al. (2015) found higher labour productivity
in Czech regions dominated by smaller farms, Gordod Davidova (2004) found no evidence
of corporate farms being less efficient than fanfédyms; while Stolbova and Miva (2012)
concluded that large LFA farms were found to beargfficient than the small ones due to larger
diversification of activities. Based on the gairetwwledge, profitability and value added creation
of smaller Polish and larger Czech family farmeit me examined using Farm Accountancy Data
Network (FADN) data.
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2. Materials and Methods

Main aim of the contribution is to answer the qigestwhether Czech farmers are able to use
the advantages from economies of scale, securethigtomes and create higher value added (main
aim). Among secondary aims belong: (i) determimatdd main influencing factors of farm income
and value added creation; (ii) proposition of poissistrategies leading to increase in income
and value added.

The article is divided into 2 main parts. Firsttppresents theoretical and historical framework.
The second part compares Czech and Polish individraducers, their effectiveness, outputs
generating value added and other main structurtierdnces. Authors sourced information
from publications of Czech and Polish Ministry ofji#culture, Polish Central Statistical Office
and publications and database of Czech/Polish Paroountancy Data Network focused on data
of individual producers. Comparability of valuegisen by unified European methodology. FADN
methodology classifies producers into 6 groups tieg to their economic size (ES6) measured
by standard output. The analyses includes 5 largemips: (G2)small (with standard output
8,000 < € < 25,000); (G3)medium-low (25,000 < € < 50,000); (G4)medium-high
(50,000< € < 100,000); (G5)arge (100,000< € < 500,000); (G6Nery large (> 500,000).
The smallest one (G1) is not included as relevaua ére not collected in the Czech Republic
and those farms are mainly operated for additio@me and tax benefits in Poland.

The research is based on data from Czech and HeAEIN databases published by responsible
national institutions: Czech Institute of Agricutii Economics and Information (UZEI) and Polish
Institute of Agricultural and Food Economics — Ma@l Research Institute (ARIMR).
For the purpose of this contribution following indiors were used: farm net value added per hectare
(FADN code SE415); farm net income per hectare EBE4and output profitability indicator
calculated as family farm income per hectare (Sk42dded by total output per hectare (SE131).
Farm net value added (FNVA) is understood as ths meonomic indicator that measures level
of income and production efficiency of farmers &8WA remunerate work, land and capital (paid
or own fixed factors) allowing comparison of thenfis no matter whether the production factors are
coming of family or non-family sources (Hlouskot#&keSova and Slizka, 2014).

3. Results and Discussion

The demands of the market economy, internationapeaition, accession to the European Union,
but above all the expectations of the agro-food&tiy and consumers push the requirements not only
in qualitative way but these factors also push atifeness of agricultural production (Poczta
and Wysocki, 2000). Thus, the article addressegptbblem of the level of production efficiency

in individual, sometimes also called family farmepénding on their economic size in Poland
and the Czech Republic, based on FADN data.

The basic premise for running agricultural commpgitoduction is to obtain a sufficient income
for the farmer's family. Implementing the above ditions requires adjusting the organization
of the work process to conditions and availabletoi@c of production. Efficiency is reached
by implementation of proven agricultural techniqurés the farming process (Sawa, 2000). Positive
results in efficiency ratios can be obtained byergive, smallholder and intensive farms (high unit
production and high inputs). However, due to thefifability of production, high fixed costs
and the technological progress, expanding famim$with limited access to agricultural land must
aim to maximize production and minimize expendisui@ ¢jcicki, 2001).

It is possible to observe large divergence betvaens in particular size groups among Polish farms.
There are not so many differences among Czeclysmzgps (see Table 2). Czech individual farm are
characterized by significantly higher utilised agftural area (UAA) compared to Polish farmers
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of the same size group. In the largest group ah$a(G6), Czech individual farmers hold more

than 4.5 times more land. Share of rented lanatah ttilised area was larger in the Czech Republic
smallest farms rented almost 47% of UAA, very lafgens rented 76%, while individual farmers

rent between 18% (G2) and 37% (G5) of UAA land afaiRd. Czech producers utilise larger areas
and reach better productivity (yield/hectare) bw l@abour-intensive crops (i.e. cereals, maize,
potatoes, etc.) as an effect of economies of s€@alecontrary, their farm net value added and family
farm income remains behind Polish producers.

In the groups (G2) and medium-sized farms (G3)puabnput per farm (both paid and unpaid)
is higher in Poland. Medium-high (G4), large (GBYlarery large (G6) Polish farms evince smaller
unpaid labour input (SE015), but simultaneouslyheeilarger paid labour input (SE020) although
significant difference in farm size exists.

Table 2: Selected standard indicators in individaahs in Poland and Czech FADN in 2014

Small Medium-low | Medium-high Large Very Large
(G2) (G3) (G4) (G5) (G6)
SE . 8<€<25 25<€<50 50<€<100 100<€<500 €>500
ITEM Unit
CODE Ccz PL cz PL Ccz PL cz PL Ccz PL
SEO015 | Unpaid labour input FWU 1.33f 155/ 1.60f 1.80| 1.93| 191| 219| 193] 265 1.89
SE020 | Paid labour input AWU 0.02| 0.10| 0.13| 0.19| 0.26| 0.47| 1.45| 1.77| 6.07| 8.62
SEO025 | Total utilised agricultural area Ha 28.5| 14.9| 435| 26.8| 74.7| 44.9| 191.5| 87.5| 512.7| 111.0
SEO030 | Rented U.AA. Ha 13.3 2.7 226 7.0 415| 14.1| 128.9| 32.0| 390.9| 244
SE120 | Stocking density LU/ha 0.48| 1.21| 0.52| 1.71| 0.61| 1.75| 0.59| 1.30| 0.88| 6.18
SE131 | Total Output EUR/ha | 641.0| 1,155 847.9| 1,552 945.4| 1,952 1,067| 3,088 1,352| 7,769
SE135 | Total outp. — crop & crop prod. EUR/ha | 331.9| 673.5| 528.3| 721.7| 657.6/ 882 801| 1,254| 1,059| 1,348
SE206 | Total outp. — livestock & lives. prod EUR/ha | 239.5| 465.9| 247.0| 817.9| 260.0| 1,060( 247.1| 1,821| 286.2| 6,418
SE256 | Other output EUR/ha 69.6| 15.3| 72.6| 12.4| 27.8 9.5 18.7| 125 7.4 3.9
SE275 | Total intermediate consumption EUR/ha | 569.6| 754.9| 626.9| 966.0| 666.2| 1,207 685.8| 2,076/ 805.3| 5,759
SE281 | Total specific costs EUR/ha | 284.7| 484.1| 323.3| 672.8| 370.8| 886.5| 396.3| 1,682| 510.2| 5,093
SE336 | Total farming overheads EUR/ha | 284.9| 270.9| 303.5| 293.1| 295.4| 320.5| 289.4| 392.2| 295.2| 666.6
SE360 | Depreciation EUR/ha | 189.4| 252.9| 171.8| 257.6| 165.9| 264.1| 132.4| 265.7| 87.6| 485.0
SE410 | Gross farm income EUR/ha | 549.1| 699.6| 635.1| 877.8| 659.2| 1,034 745.2| 1,306 851.2| 2,243
SE415 | Farm net value addend EUR/ha | 359.8| 446.8| 463.3| 620.2| 493.3| 769.9| 612.8| 1,042| 763.6| 1,758
SE420 | Family farm income EUR/ha | 331.2| 392.1| 432.2| 555.9| 412.7| 678.9| 486.3| 876.6| 586.0( 1,280
output profitability indicator 52%| 34%| 51%| 36%| 44%| 35%| 46%| 28%| 43%| 17%
Family Farm Income per labour
input )(/FWU+AWU) P EUR 6991| 3541| 10869| 7487| 14080| 12809| 25576| 20731| 34453| 13726

Source: Own processing based on CZ and PL FADN data

Based on available data it can concluded, thahgie agricultural production and higher labour
input can be explained by significantly higher &ing density (SE120), total production (SE131)
as well as production costs per hectare (SE275+283+#360). In comparison to Poland, Czech
family farms has characteristics of extensive agire production.

Polish agricultural holdings also achieve highemfanet value added and family farm income
per hectare of UAA. The smallest per hectare diffiee in value added (SE415) is observed among
smaller group. For 2 largest groups value addddusled in Poland. Although Polish farmers evince
much higher production intensity, their profitatyliratio is smaller in all types of farms.
This is explained by significantly higher costsagficultural production. In the group of small farm
(G2), Czech farmers evince by 33% lower per hedasés, about 1.392 euro compared to 1.763 euro.
But among the smallest farmers difference is thallest. As size goes up, difference increases.
Largest farmers evince 6 times higher total c@stech producers slightly increases total cost&zas s
goes up, but total increase was only 369 EUR i42@n contrary, per hectare costs increased
from EUR 1763 by small farms to 12,000 EUR by Varge farms.
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Polish farmers has higher depreciation costs aedirediate consumption. Much cheaper production
costs of the Czech farm are undoubtedly due togeitascale of production. Czech farmers does not
need to specialize in intensive production, asrestt® approach secures reasonable income for less
work. On contrary, farmers need to run intensivapction to gain acceptable income from smaller
farms in Poland. Although Polish farms are charamtd by higher production intensity, the Czech
farms evince higher output profitability. Therefarean be stated that economically more efficient
farms are able to generate greater economic sagllresented results are not only influenced
by significantly larger portion of livestock prodian in Polish agriculture (SE206), but is also
influenced by the fact, that Polish farmers aresabl outreach Czech output at crop production
(SE135). In both countries, producers focus manlgereals and oil-seed crops. Besides that, Polish
producers focus on cultivation of fruit and vegétalvhile Czech producers harvest rather forage
crops or sugar beet. Polish advantage is alsordeted by large areas under accessible cover
(glasshouses, frames and plastic tunnels). In 261148 ha were covered in Poland (0.03%
of agricultural land), while only 49 ha (0.001% ajricultural land) in the Czech Republic. More
labour- intensive production (mostly vegetables &ind) also increase possibilities of direct sales
to final consumers. For example, in Poland, farmarkets exists for decades and their tradition was
not really interrupted. Almost on everyday basemé&as come to cities and sell their products all
year long (mainly fruits and vegetables or pariplocessed products).

From the mid-term perspective (table 3) it is obedr only small (G2) and medium low (G3) farms
face negative trend in net value added developnrewther groups net value added has increasing
trend. Although the trend description has low indéxdetermination for Polish G3, the smallest
producers (G2) clearly face negative developmemtokr

Table 3: Net Value Added, euro/ha

EUR/ha 2010 2011 2012 2013 2014 Y (linear) 2R
Small (G2); CZ 317 348 262 416 360 15.358x+189.74| .00D
Small (G2); PL 600 639 630 513 447 -43.158x+695 76.6
Medium low (G3); CZ 383 409 430 451 463 20.185x+386. 0.986
Medium low (G3); PL 651 705 712 677 620 -8.9256x3-68 0.136
Medium high (G4); CZ 399 512 521 528 493 20.552x+429 0.375
Medium high (G4); PL 730 799 818 802 770 8.3095)8:85 0.143
Large (G5); CZ 432 569 632 622 613 41.385x+449.4 29 .
Large (G5); PL 909 988 1,023 1,127 1,042 40.316%618D 0.649
Very large (G6); CZ 501 544 750 816 764 79.786x+385. 0.786
Very large (G6); PL 1,525 1,735 1,689  2,69% 1,758  42.42x+1452.29 0.235

Source: Own processing based on CZ and PL FADH dat

4. Conclusion
Based on the gained results, it can be concluded:

. There is a great variation in Polish agriculturalldings between different size groups.

. Czech agricultural holdings have much larger laesburces compared to Polish farms.

. Polish agricultural farms are engaged in intensiggcultural production, while Czech
farms in extensive production.

. Polish farms achieve higher per hectare produamhadded value in all groups of farms,
although Czech farms achieve higher income per &ardhper labour input.

. Czech farms in each group of farms achieve highefitability of production thanks
to economies of scale and specialization on lowtimd low value added production.

. Net value added evince increasing trend among msiast groups. There is not clear

evidence why net value added has decreasing trand@G2 a G3 in Poland.
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According to Klepacki (2006), amount of farm is ionfant to exploit economies of scale, reduce
production costs and improve product quality andhpetitiveness, which subsequently effects

income of agricultural families. Klepacki’'s statemhecould be proved by presented results.

Farm income (SE420 per farm) is larger in the cdsgzech farmers, although total output and value
added is smaller. From that perspective it candpeladed that Czech producers specialized in low
input agricultural production (wheat, oilseed rapern) and gained competitiveness on European
level (Kotyza and Slaboch, 2014). On contrary Pofsoducers are still focused on high input

production which leads toward competiveness inénglalue added products (Slaboch and Kotyza,
2016). But simultaneously inverse relationship tigezan be supported. Polish smaller farms where
gained higher gross expenditures and higher getasns similarly to Pakistani example (Mahmood

et al., 2014).

From short-term perspective it can be stated, @mdach producers are employing profit benefit
maximization strategy, where they left input inigegproduction and specialized in low vale added
and low labour demanding operations. Due to theeidlavailability farmers can afford this kind

of specialization. While in Czech Republic farmenade this decision more or less voluntarily,
in Poland higher value added was the only possildiiow to secure convenient income. But was
Czech decision correct? Can low value added pramuctecure farmers needs also in long-run,
mainly under discussions about changes in finantiagcommon Agricultural Policy?

In both countries farmers miss integration in cefaive structures, such as common purchasing,
bargaining, marketing or processing. These kindirafividual actions are time consuming
and therefore not effective on the farm level, spp¢aking about marker failures and oligopolistic
structure of purchasing and processing industripolin countries this strategy could further improve
value added and increase competitiveness on tlopEan market (Huml, Vokava and Kala, 2011).
Although in Poland join actions are supported fr&uaral Development programme (Czubak
and Bajan, 2016), no significant results are ole#(Kotyza, 2016).
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Annotation: The submitted scientific paper is focused on #mearch of circumstances in which
Slovak women conduct business in the fields ofcaditire and rural development. The major
objective of the paper is to evaluate the statushefagricultural entrepreneurial environment
in the Slovak Republic, with concentration on besmentities owned by women or for which they
act in managerial positions. An additional objeetii¢ to define the position of rural women
in the frame of the Slovak agribusiness environm€hé data are obtained from our own research
carried out through a questionnaire survey. Thigesuwas implemented at 34 companies in which
rural women are carrying out their own businesBResults were analysed using statistical methods
(Friedman test). Outcomes of the research statertihal women feel insufficient support both
from the state and from the European Union. Theoritgjof women-owned businesses belong
to the category of micro-companies or small compar(according to number of employees).
The legal form of business is first of all aboutliindual farming. The women in these businesses
prefer crop production, and they conduct this bessnon leased land, which corresponds
with the overall situation and tendencies in thevak agricultural sector.

Key words: agriculture, agribusiness, opportunities, ruraledl@pment, rural women

JEL classification: J160, Q10

1. Introduction

The number of women worldwide who are acting asagars is significantly smaller in comparison
with men, even though this number is graduallyngsand many measures have been taken in order
to improve the status quo. Despite this, evenerfigld of agriculture and rural development we can
find rural women who are excellent and well-knowsinesswomen. In Europe, there are more men
involved in entrepreneurial positions than womeocading to the European Commission (2009),
entrepreneurs make up about 8% of the female laiooce compared to 16% of men. Nevertheless,
women have managed to have a high level of qualifio over the last decades and have gained their
principal positions in economics, politics, edueatiscience, etc. Schneiderova (2012) states that
never before have there been so many female stafibars and so much female potential
in the leadership market as today, and the grotilttcentinues. Today more women than men are
coming out of universities and colleges, often ewith better educational credentials.

To analyse and evaluate the position of rural woaseentrepreneurs is demanding, since comparable
international data are still lacking. This includefrmation about the number of businesses owned
and controlled by women across countries, as vgdiha size of entities managed by them, sectorial
specialization, basic performance measures, eis.i$mainly due to the fact that specific surveys
related to data collection for females have nomnbesried out; additionally, there are difficulties

in retrieving information about owners from startldousiness demography statistics, and there
is an absence of international definitions of naald female-owned enterprises (OECD, 2012).

In Slovakia, women's involvement in business ati&igiis visibly increasing. The representation
of women in business activities ranges from 20-26%e total number of businessmen. In general,
women start their professional careers as self-eyepl, they continuously develop their own

business potential and create new job opportunitiesthers, and gradually they are successfully
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implementing their business. Strdzovska (2010waihat undoubtedly we can integrate women-
dominated businesses into the category of smalinbsses. From the point of view of global
importance, small companies play an especially maob role within national economies. So we can
state that in this sense women may play a crucielat the level of societal development.

Women working in agriculture can act as independanners, or they can hold management
positions, representing both the physical and abtnétive workforce. Women choose agriculture
for their profession because their family ownsranfand they have to be involved in the production
cycle. Another reason to work in farming stems fribva fact that rural woman often have no other
employment opportunities. According to Luke$ (200%) is important for women that
the management of their own farms fulfils all therpquisites necessary to take into account their
family life. In this connection, women have a pwgtperception of the work flexibility due
to the enterprise's being their own business erdityl they appreciate the independence, feel job
satisfaction if the business is going well, expare personal growth, and enjoy the income
and prestige. Some women initiate a business be¢hayg have a "good idea”, others because of job
dissatisfaction, or they are jobless. Other wontart svith an individual business and eventually
initiate a partnership or joint business, or thegdme part of a family business. Sometimes itag th
own decision to start a business because they #teessor other family members are unemployed.

The main objective of this paper is to evaluatepih@tion of rural women in the sectors of agricrdt
and rural areas and to point out the entreprede@m&ironment in the Slovak Republic
with concentration on the agri-food companies iniclwhthe women are owners or acting
in managerial positions.

2. Materials and Methods

The research data are obtained from our own rdseancied out through a questionnaire survey,
which was implemented in 34 agricultural entitiesvhich Slovak women are conducting their own
businesses. They represent companies from the wh8levakia. The selected sample of enterprises
includes micro-, small-, and medium-sized entegid/licro enterprises were in the selected sample
64.7%, small enterprises were 26.5% and mediumssae 8.8%. The form of their business
is mainly a self-employed farming operation - 44,1&cooperative - 20.6%, or a limited liability
company - 23.5%. Businesses are mainly aimed @ @&nd animal production but are also doing
business in agro-tourism and the provision of sewi

Other data are obtained from Food and Agriculturga@ization, Organization for Economic
Cooperation and Development, Eurostat, and Intemmat Labour Organization. For the purpose
of evaluating the results of the questionnaire syrmethods of scientific analysis and synthesigwe
used, including the Friedman test for statisticallgsis.

Friedman Test

In order to compare a few basic files based on m#p® sample files, assuming the normal
distribution of basic files, the Friedman test go@d method. The Friedman test consists of amangi
the observation on each block separately and detergnthe order of Tij values ij x within the i

block. The relationship is valid:
nk (k+1)

XS Ty = — D
It was used for the following relationship as tastfcriterion:
12 k n 2 2
Q= m * ijl (Zilei) —-3n(k+1)
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which has for hypothesis HO asymptotically 2 distribution with k - 1 degrees of freedom.

The tested hypothesis HO is rejectethatlevel of significance if the value of the test criterion
>y2a (k-1), wherg2a (k-1) are critical valueg distribution with k - 1 degrees of freedom.

3. Results and Discussion

Doing Business as Rural Women

For women to conduct business is not a simple talsich is true for Slovakia as for the entire world

It is harder for women to devote themselves tortbein businesses because they additionally have
to take care of families and especially of childrem whom they are usually the primary caregivers.
Even in contemporary society the prejudice rem#was women should be devoted to households
and men should provide the main source of famigpme. Particularly in rural areas this opinion
is firmly established, although we can say thahelast six decades the situation has slowly oba@ng
Owing to this fact, even in Slovakia we can findusanber of women who are acting as entrepreneurs
and successful managers.

Women own less land and smaller farms than men.shialest proportion of women as a farm
owner is in the Netherlands, at 6%, and the higredtithuania, up to 50%, which shows that
in the latter country women have good conditiomsifiing business in agriculture. In Slovakia, 18%
of women are the owners or managers of farms. @nage, women hold smaller farms than men,
not only in terms of hectares of land, but alsorfran economic and social point of view (turnover,
number of employees). The average size of farmsedwry men in Europe was 12.88 hectares
in 2010, with only 5.84 hectares of farmland onrage owned by women. Regarding economic size,
male-owned farms in Europe in 2010 had an avenag®ver of EUR 24,275, and women-owned
farms had a turnover of EUR 8,846 (European Comans2011).

Women Entrepreneurs in the Agricultural and Rural Development Sector

From the results of our questionnaire survey, is iand that Slovak women in the agricultural
business as a rule have a university degree, mamty the branches of agricultural studies, such
as crop production, animal production, agricultueabnomics, farm management, etc. The age
of businesswomen is between 40-60 years, and émelytd do their business as individual farmers,
which gives them independence that is highly apated. The size of their businesses is mostly
considered to be micro-enterprises or small entapr They prefer to work in the field of crop
production, but on rented land, with an averaga afe370 hectares. This is significantly higher
as represents the average of female farms in Eur(§84 hectares). It can be the result
of the transition process when state farms had pegatized, or when some parts of cooperative
farms had been broken into smaller independens.unit

Women in the field of agriculture have respectigperience with farming, which is probably due
to their higher age, which resulting from a quest@ire survey, and number of years linked to their
practical experience. Respondents to our survegrieg an average of 21 years of practical skills
in agriculture. The average number of years ofrimss practice or in a management position is a bit
lower (12 years). The diversification of production female-managed farms is generally low.
The farms led by women have achieved moderatetgbility in terms of business results. Farming
for these women usually means the continuatioraofiliy traditions. However, farm management
for rural women is not easy, and according to ansirem the questionnaire, if these women were
to start a business again, most likely they woeled a different business area. While it may seem
that women are not involved in larger program oojgut activities, such as those funded
by the European Union, this assumption is incorr&espondents reported leading a number
of projects, through which new innovation stratediave been introduced. In this case, the female

125



project participants would appreciate that the éeimgy process for project approval be more
transparent and administratively less demanding.

When looking at the issue of gender inequality,aruwomen in business do not feel any
discrimination, and they also ignore some statementh regard to there being a gender gap
in business negotiations; however, they do feet thay have limited skills in the processes
of negotiation. Our group of respondents is ndinea with the idea that gender issues have anteffec
on subsidy allocations or on obtaining other vasidorms of support or loans from government.
What they actually do feel is that representatisésrarious institutions are dealing with them
inamore polite way in comparison with men. Womare also considering themselves
as emancipated in their families and in societyreHe must be highlighted that this is expressed
despite an awareness that the gender pay gap wis 82015 and that women occupy only 29 seats
out of 150 seats in the Slovak National Councilwdwer, rural women claim that men in general
underestimate their physical and intellectual @pdsition to become successful entrepreneurs
and also tend to see women as individuals who tatake care of their families rather than function
as equal business partners.

Opportunities and Threats for Businesswomen in Aggulture

In the questionnaire survey, women from the sampt®mpanies were asked what business threats
they consider as the biggest and which opportunitiey see as the most supportive for developing

their future business opportunities. For these tiues respondents selected from several statements
to which they could assign a value from 1 to 5hwiitbeing the smallest threat and 5 the greatest
threat; for opportunities, 1 meant fully agree &ndeant totally disagree.

To find out which opportunities and threats thepagglents considered to be the most important,
the answers were evaluated by the Friedman tess$. ddiculation helped to find if there were
any differences between respondents' perceptionsdofidual threats. For the resolution of this
issue, it was necessary to establish the followaypptheses.

HO: There is no difference in perceived threats.

H1: There is a difference in perceived threats.

The results are demonstrated in Table 1.

The P-value is compared with= 0.05. As shown in the table, p-valug sneaning that HO is rejected
and H1 is accepted. This means that there arefisgmt differences in the perception of individual
threats.

Table 1. The evaluation of business threats bydfran test

Q) (Observed value) 38,0372
) (Critical value) 15,5073
DF 8
p-value (Two-tailed) <0,0001
Alpha 0.03

Source: SAS, own calculation
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Table 2 shows which threats the respondents cansidee the smallest and largest.

Table 2. Summary statistics on business threatsifat businesswomen

Insufficient state support

Climate changes

0.9173

Variable Mean Std. deviation Mode Median
Competition 20118 12153 3 3
Absence of subsides EXEh 1.2031 3 4
Tendency of declining in agriculture 5.3388 1,3527 3 4

33
Lack of arable land 26
Lack of workforce

Fluctuating price development

] 13710 3 s

Adverse natural conditions

3.1176

09134

()
L==]

Source: SAS, own calculation

As the biggest threats, rural businesswomen idedtihsufficient state support, lack of a young
workforce, and volatile price developments. Ondtieer hand, they identified competition and lack
of arable land as the smallest threats. The madhe imost frequently answered answer; for example,
competition was rated by the highest number ofaledpnts by the number 3. The median represents
the mean, where half of the respondents evaluategbetition worse than 3 and half better than 3.

For opportunities, the same approach was usedi@snsin Table 3. Friedman's test was applied
in order to find out whether there is a differencéhe perception of individual opportunities. uea
<a, meaning that the zero hypothesis is rejectethes@ are significant differences in the perception
of individual opportunities. This is further anadygkin Table 4.

Table 3. Evaluation of business opportunities bgdiman test

Q) (Observed value) 16,9872
Q) (Critical value) 04877
DF 4
p-value (Two-tailed) 0,0019
Alpha 0.03

Source: SAS, own calculation

For the best opportunities, the respondents idedti&rger national financial support and the ailriv
of a young qualified generation to the sectorgoicallture and rural development. The least afivact
opportunity seems to be organic farming, despieatbll-known fact that the best results in thisdfie
are achieved by women in Slovakia. This attitudg neflect the fact that the consumption of organic
farming products is lower, owing to a less devetbpearket and high (unaffordable) prices
for consumers.

Table 4. Summary statistics on the opportunitiegifing business by rural women

Variable Mean Std. deviation Mode Median
Involvement in EU projects 24118 1,2090 3 3
(reater national financial support 13824 1,0045 1 1
Diversification of activities 26471 1.3230 3 3
Organic farming
Agrival of voung qualified generation 21763 12178 | 2
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Strengths and Weaknesses of Businesswomen in Agrittwie and in Rural Areas

The strengths of businesswomen in agriculture andrial areas stem from their passion for nature,
indicated by 32 out of 34 respondents. The women abnsidered their strengths to be sound
organizational skills (31 respondents), good compaition skills (30 respondents), and flexibility
(30 respondents). The skill for lobbying was ddfined be the weakest business ability;
23 respondents expressed that they feel weaknesssirarea. This refers to business meetings
with suppliers of agricultural inputs, as well aghavpurchasers of farm outputs. This is in line
with a statement of Kadié&ova (2011), who claims that women's businessngths are
the following: women are more independent than rifexy, have good communication skills, they are
good organizers, and they have a capacity to ntetipaople in a positive way. In addition to this,
according to our findings women are demonstrablyennesponsible, and they tend to achieve higher
education than men, who prefer to immediately stét business.

For women who deal with business activities inftkels of agriculture and in rural areas, the most
significant weaknesses they indicated were an dvemanfavourable environment
for entrepreneurship, insufficient financial supp&om the Ministry of Agriculture and Rural
Development, limited capital, difficult access émdl, and the lack of a young workforce.

One of the meaningful findings from the surveyhattwomen are starting to be active in public life
and they try to influence the improvement of theibess environment for young farmers and small
farmers, and to play an active role in the prejpamaif new legislation affecting agriculture andaiu
areas. Examples include networks such as the Riatorm, rural parliament, young farmers'
associations, etc., in which the main leaders arg devoted young rural women with their own
businesses. The network Rural Platform is organammmbrding to needs, such as well-publicized
roundtables, where resolutions are sought for icectaallenging issues. From their own initiatives i
was accepted that there be a change in the Cdmstitelated to the protection of land as a natural
resource and not treated as a trade commaodity.

4. Conclusion

Across countries, there are more male than fenmite@eneurs, and the share of women who choose
to run a business has not increased substantrally number of states. The significant number
of newly created female-owned entities fell durittge financial and global economic crises
in the period of 2008-2011. This was linked to thet that women are managing smaller farms
than men, and in general during the financial sribe most fragile agricultural enterprises in rm
of bankruptcy were the smallest ones. This effea$ w0 strong that the number of women farm
owners or managers dropped from 18% in 2010 to it02015.

Women’s entrepreneurship policies are often simaphceived as a subset of policies for start-ups
and for very small firms. The assumption that fesalsiness owners want to stay small is misleading
for policy. There is a substantial pool of womerovare eagerly pursuing growth strategies for their
companies (Gatewood et al., 2009). A stronger fatusild be placed on instruments that can help
female businesses to realize their aspiration fowth. Examples of growth-focused initiatives
for female-owned enterprises of all sizes would fagourable lending ceilings and public credit
guarantees; rules ensuring that small, female-owvirmad have access to public procurement; and tax
credit schemes for capital investments.

If rural women were to be more involved in agriouét and rural development, this could lead
to an improvement in their social and politicaltgsa as well as having a positive effect on their
family's well-being. No less important is the fdbat this would lead to new job opportunities,
to increased employment in rural areas, and to auan growth. But on the other hand,

an unexpected event for example a health crisiamily, increases the demand for labor provided
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by women, thus making them more time poor. The rhadd numerical simulations show that
a deterioration in a woman's time constraint walvé an adverse effect on agricultural output
of the household. This occurs because most womgponel to an increase in household work
by reducing their work hours on the farm and byus#alg their leisure time. The latter outcome
is expected to have a negative effect on womerysigdl and mental health, which will then cause
a decline in their productivity on the farm (Aro2916).

Therefore, it is necessary to provide rural woméh the required space for self-realization, inesrd
to ensure for them lifelong education, includinfreshment and informative courses, with the aim
of supporting rural women's involvement in EU pragractivities, as well as supporting innovative
knowledge-based initiatives and strengthening thaes as the creators of economic, productive,
social, and cultural values.

In general, businesswomen have higher levels afathnal attainment in comparison with men, but
it has to be acknowledged also that their oversgdeeence in managing a business is more moderate.
Women often have different reasons than men fotisgga business. More women than men become
entrepreneurs because of necessity, e.g. througtadee unemployment, family situations, etc.
Women who take care of families and children apptedhe flexible work hours that are afforded
by self-employment. Another reason for women tatstheir own business is the fact that
as employees they earn significantly less than menording to study did by Sérensson (2017),
many of the businesswomen own and operate theimdéasses themselves and have done so for a long
time, often for more than 10 years. One of the nmaasons why they started their own business
is independence, as well as a keen interest in thiegtare doing.

Another opportunity for women to be successfulljugrded on their own business activities is to find
their place in the public sector, for example ititps, and through this to have a higher and more
targeted influence on the formation of the businessironment both for men and women
and to influence the overall better status of ruamen.
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Annotation: An aim of the paper was to compare a level of milduction in the Czech Republic
and the European Union since 2007. Further alsevatuation of mutual relations between inputs
and outputs in dairy cow breeding with use of dalecgroups of agricultural enterprises within
the EU and the CR. The CR is represented by afsslected plants from the region Vyéu,
Pardubice and Hradec Kralové which constitutes 3& #ation-wide milk production.

For comparability of input, data for calculatioegardless of the size of enterprises in the proatuct

of milk were obtained, absolute data are conveideslcommon base of 100 days of feeding cows.
Panel data were evaluated by Statistics programa #ariable was considered in the calculation
of milk production, as well as significant costnite such as feed costs and interdependencies
between variables are expressed as means of pimtacid cost functions.

A development of milk production in the CR and g since 2007 is almost identical according
to a calculated growth rate from a view-point ofngarability of results. Also after cancellation
of milk quotas in 2015 there is a slight productiocrease within the EU.

In the framework of the set of enterprises in thé Ehe decisive part of producers is distributed
with milk yields 7 - 10 thousands kg with expenfesfeeds 5-15 cents per kg of milk production.
In the CR for the mentioned level of expensesdedt the reached production moves in a range 6-
10 thousand kg with a wider dispersion of values.

On base of testing within all regression functioasslose dependence has been proved among
the monitored parameters.

From the carried analysis of relations between espe for feeds and milk production

can be supposed an effort of agricultural enteggrieo reduce significant cost items including
to expenses for feeds for reaching of favourablap=titiveness of the own production because
purchase mil prices within the EU will further camge.

Key words: cow, milk production, feed cost, Czech Republigtdpean Union

JEL classification: Q12

1. Introduction

Ongoing production improvement is essential forbalsiness enterprises in competitive markets.
The competitiveness of the European agriculturetisng. The number of dairy cows has been
significantly reduced after the EU accession {&piand Machek, 2015).

Specialized farms are technologically demandingnBawith the specialized milk production do not
have the same significance across the EUKapand Machek, 2015). During the first yearsai h
been especially due to the increasing milk yieldden the applied quota system. During last three
years, it has been influenced by the decreasiniitgdodity, particularly in 2009 during an extreme
decline of the FGP of milk (Doucha, Foltyn and Hal@R2012). High costs of the compliance with
the acquis determined to a large extent the demetop of the dairy sector at all levels of the marke
chain. Consequently, new development opportunégeeared with joining the EU common market
(Ratinge and Bouskova, 2013).

The monitoring of the production economy is an Bakpart of the farm management of dairy cows
and the condition of achieving the maximum incomoanf inputs (Lawson et al., 2004). Improving
the economic results requires knowledge of curpeotiuction and economic indicators (Kvapilik,
2006). The negative relation to the competitiveneas observed for the feed costs, labour costs,
repairs and service costs, depreciation, otherctdrests (Michatikova et al., 2015). The value
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of the individual costs items should be reasonaloéwn with respect to the production and other
economic indicators to reach the rational consummpf inputs (Michalikova et al., 2014).
Functional traits of cattle (such as health, repobidn, and survival traits) and feed efficiencsitis
generally have substantial effect on profitabilisgcause they influence utilization of inputs
in the production process (Solkner et al., 200Q@éwva et al., 2015).

Thus, producers should monitor profit margins rattiean milk income or feed costs to predict
profitability. Milk production is often monitoreddoause a higher milk production equates to a higher
milk income. However, monitoring of the gross miitlkome per cow alone does not provide a good
estimate of cash flow or profitability, especialyen feed costs are high (Buza et al., 2014).

The economic efficiency of dairy farms can be inyaebsubstantially by adopting optimal nutritional
grouping strategies for lactating cows. Theseagjias promote more precise feeding with increased
productivity and lowered feed costs (Cabrera andhmtari, 2015). The aim of the economic
assessment of feed is to stimulate the productiamky high-quality feed and thus to increase the
production capacity of the animals (Zeman, 2008)ead is the largest cost item of milking cows.
Their amount, apart from the costs per hectareniyaifects the yields and the quality of the crops
the harvest and storage losses etc. (Kvapilik, 2010

The management of cattle is a decisive tool fordti@evement of full production and the greatest
efficiency of the breed due to the impact of theimmment on the resulting performance and animal
health (BouSka, Sedmikova and Jilek, 2006). Minimgizhe health care needs of dairy cows is
important from both economic and animal welfarenpoof view. Diseases such as mastitis, displaced
abomasum, ketosis, cystic, ovaries, metritis, antehess severely affect the profitability of daigyi
through increased veterinary treatments, addititadadr, lost milk sales, and involuntary culling
(Zwald et al., 2004, Becker, Heins and Hansen, 012

2. Materials and Methods

Data from the Czech Statistical Office (CzSO), @ebtoravian Breeders Association (CMBA),
European Statistics (EUROSTAT) and European Daamyrfers (EDF) are used as a source of data
for the overall assessment of cattle breedingenGhech Republic and the EU.

Own costs of dairy cows were surveyed for calegdars 2009-2014 through questionnaire surveys.
The methodology was used for comparison with thkies of Research Institute of Animal
Production (RIAP) (according to Kvapilik (2010)) damnstitute of Agricultural Economics and
Information (IAEI). The cost of the EU was usedtlie EDF questionnaire. The number of data
evaluated in the regression analysis in the CzeaguBlic was 525 data and the EU was 1,803 data.
The conversion of the data to the euro used aofaiZK 27 per euro.

Basic indices describe the development of the atdrcrelative to the fixed base period.
Chain indexes (growth factors) reflect changes@indicator relative to the previous period.
The average growth coefficient is then expressadeageometric mean of each growth temp.

It is therefore possible to compare the developn@nselected indicators with the coefficient
of growth.

Regression analysis can be used to examine thexdiepee of quantitative characters on variables.
This is a summary of statistical methods and proesiused to estimate values or mean values
of variables that correspond to given values oéottariables based on sample survey data. Through
the regression we can characterize the influencech@nges of the independent variables
on the theoretical level of the dependent variable.
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3. Results and Discussion

Analysis of the dairy cow development in the EU anthe Czech Republic

The European Union has a share of 8.7% of worldydeows. Compared to other countries,
the European Union achieved a growth rate of 98.8%%r the projection horizon by 2012.
This downward trend continuedand by 2015 the rate of growth has declined ta3Z%,
with conditions declining between 2007 and 2015 aairy cows by 692 thousand pieces.
The decrease was caused by the introduction oagudot milk production and increasing cow yields.
For 2007, the performance was 6,931kg/head, a@by it was 962 kg more to 7,893kg/head which
represents a growth rate of 101.6%.

Within the monitored period, the growth rate foe tBuropean Union 15 was 100.4% which was due
to the regulation of milk production through milkatas. On the other hand, for the European Union
13, the growth rate decreased to 97.3%.

In the Czech Republic, since 2007, the number efd&iry cows had been decreasing until 2012
when they experienced a reduction of 40.2 thousamts during this period, a 10% decrease
compared to 2007. Only in 2013 there was a sligtrtgiase in dairy cows. It was an increase of 8.2
thousand units. Compared to 2012, the increase2n2® when compared to 2012. Since 2014,
the number of states has fallen to 369 thousanthilthe monitored period 2007 - 2015, the growth
rate was 98.8%. The Czech Republic rank&dlace in the number of dairy cows within the EU.

The yield of dairy cows in the monitored period wied a significant increase as in 2007 milk
production on dairy cows was 6,548 kg/head anditb2he yield of dairy cows was 8,001 kg/head.
The yield of dairy cows in the Czech Republic ex@ered a growth rate of 102.5% which was 0.9%
higher in the Czech Republic compared to the EWtiraate for dairy yields.

Analysis of milk production in the EU and the CZ

Table 1 shows that milk of dairy cattle productiluttuates in the monitored period. The largeskmil
production was achieved in 2014 in the volume 098.15million tons. Since 2007, therefore,
production had increased by 11.3 million tons dkpan increase of 6.9% in 2014 compared to 2007.

Table 1. Milk production in the EU
2007 2008 2009 2010 2011 2012 20183 2014
EU (mil.tons) 148.849 149.284| 147.649 148.273 150.516 150.940 152/301 .136¢
Base index (2007=1 1.000 1.008 0.992 0.996 1.011 .0141 | 1.023 1.069
Chain index 1.003 0.989 1.004 1.015 1.008 1.009 1.045
Growth rate 1.010
Source: EUROSTAT

Small fluctuations in milk production due to théreduction of milk quotas regulate milk production.
This regulatory instrument was introduced in 198d anded in 2015. Quotas and penalties linked
to overproduction of milk have resulted in milk gretion without major fluctuations. Therefore,
the growth rate was 101% in the monitored peridds T% was due to an annual moderate increase
in milk quotas. According to the Table 2, it isaie¢hat the Czech Republic ranks among the smaller
milk producers within the European Union. The CzBepublic ranks on 15place in the EU 28
dairy production.
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Table 2. Milk production in the Czech Republic
2007 | 2008| 2009 2010 2011 2012 2013 2014 2015

Milk production (mil.t) | 2.756| 2.802| 2.781 2.688 2.736 2.815 2.850 2.933 263/0

Base index (2007=1) 1 1.016 1.009 0.973 0.993 1/021034| 1.064| 1.09¢
Chain index 1.016| 0.993] 0.96% 1.02 1.029 1.012 1.029 1.032
Growth rate 1.012

Source: CzSO, CMBA

Production of cow's milk in the Czech Republic flastuated over the monitored period. The lowest
milk production during this period was by 3.5% lowe2010 than in the previous year.

Since 2011 there has been a turnover and 2% irecregsoduction year by year. The highest milk
production was achieved in 2015 with a volume 8#8. million liters of milk. Compared to 2007,
262 million liters of cow's milk were produced i015, an increase of 9.8% the reporting period.
The average growth rate of cows' milk productiothie Czech Republic was 101.2%.

Analysis of milk production economy in the EU and lhe CR

Analysis of milk production economy is based on évaluation of the mutual relations between
inputs and outputs of the production process ofydaobws. One possibility of expressing
this relationship is the production function where independent variable is the consumption of feed
and the dependent variable of the milk productiantiee cow. The analytical and graphical form
is represented by the EU file in the Figure 1 awdtie Czech Republic in the Table 3.

Production function of the EU
From the Figure 1, an accumulation of producersbeafound within the feed cost range of between

5-15 cent per kg of production and an annual prodtcof 7-10 thousand liters.
Figure 1. Production function of the EU

EU milk yield/kg/year = 7844,8691+48,1939*x
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Source: Own research

On base of testing within a regression functionngoum dependence has been proved among
the monitored parameters with 100% reliability ancbrrelation coefficient R = 0.15437.
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Production function of the Czech Republic

Table 3. Production function of the Czech Republic

Regression results with dependent variable: EU widld/kg/year

R=,08927338
R?=,00796974

Adjusted R = ,00607293
F(1,523) = 4,2017 p

St. error St. error
* *
N=525 b from b* b fromb %1803) b
Absolute member 6655.40 373.268 17.8300 0.00000
Feeding costs (ct/kg) 0.08927 0.04355 54.59] 26.6321 2.0497 0.04088

Source: Own research

For producers in the Czech Republic production tions also have a slightly increasing trend.
Compared to the EU producer group, the distributbbrpresent values is not so concentrated
in a range but is more dispersed across the whaldrgnt. In both cases, the performance-related
dependency ratio is shown to increase feed costachiieve higher yields, besides high-quality bulk
feeds, an increased share of more expensive ceaedlsvarious necessary supplements such
as vitamins and minerals are used. These resealts Ane with the conclusions of Zeman et al. @00
and Kvapilik (2010).

Cost function of the EU

Table 4. Cost of feed for dairy production in the E
Regression results with dependent variable: Feetbsts (ct/kg)
R=,08927338

R? =,00796974

Adjusted R = ,00607293

F(1,523) = 4,2017 p

EU . St. error St. error "
N=1805 b from b* b fromb (1803) b
Absolute member 6.17530 0.63364 9.74564 0.00000
EU milk yield / kg / year 0.15436 0.02326 0.00049 0.00007 6.63426 0.000000

Source: Own research

Even the cost function confirms that in the EU hnatyield of 6-10 thousand litres per cow, the cost
of feed ranges between 5 and 15 cents per litmilaf and this is true of the majority of producers
With rising yields, the cost of feed per litre ofiknproduced is also increased.

Cost function of the Czech Republic

The observed set of Czech producers shows a signify higher dispersion of the cost of feed
per litre of milk produced, according to the ack@vyield from 5 to 10 thousand litres.
With increasing productivity, the increase in thessts is more modest than in the EU.

In line with Lawson et al. (2004), it is confirmédat proper management in dairy cows where
the significant production factor is nutrition its@ the basis for the favourable overall economic
performance of milk producers.
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Figure 2. Cost of feed for dairy production in th&
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Source: Own research

The graph 2 points out a dependence between nelksyiand expenses for feeds in the CR when
a dependence with 96% reliability and the corretatioefficient R = 0.0893 has been proved.

In line with Lawson et al. (2004), it is confirmédat proper management in dairy cows where
the significant production factor is nutrition its@ the basis for the favourable overall economic
performance of milk producers.

4. Conclusion

From a comparison of milk production developmenthia CR and the EU since 2007 it results
that according to the growth rate indicator theease of production was the same in both the cases.
After cancellation of milk quotas in 2015 it is gsed a further slight growth of milk production.

The aim of the study was to evaluate a relationbeiwveen inputs and outputs of milk production
based on the field survey at the agricultural camgms

For comparability of input data for calculationgaedless of the size of enterprises in the prodacti

of milk was obtained absolute data is convertemldcommon base of 100 days of feeding cows. Panel
data were evaluated by Statistics program. As mhiarwas considered in the calculation of milk
production, as well as significant cost items sashfeed costs and interdependencies between
variables are expressed as means of productionastdunctions.

From the carried out calculations close dependsrai®ng the chosen variables results, i.e. expenses
for feeds in relation to reached milk yields. Anpesssion of mutual relations between inputs
and outputs in milk production implies an effortagfricultural producers to increase yields by means
of upgrading of feed ration with an addition oflmMguality grain feeds. A decrease of particulatxos
with growing yields is not unambiguous.
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Annotation: The purpose of the present paper is to examinpdhey considerations that may be
supportive for the explanation of the current caiad State aid as perceived within the EU law.
The working hypothesis is that the current defimitof State aid does not reflect only ,economic*
or ,legal“ considerations, and therefore, that @ymot be fully explained by taking exclusively
those factors into account. Instead, we may imipdyt it is influenced by objectives and priorities
set by the EU Commission in relation to the Staterales, together with the problems that the
Commission had faced in enforcing those rules.

In order to analyze the notion of State aid we tomn attention to policy issues in addition to
economic and purely legal ones. The tests devisatkfine the different criteria of State aid are
constantly departing from the original conceptidraiml as any subsidy that distorts the “natural”
functioning of the market. In the same vein, thretseleveloped later depart more and more from an
economic explanation and from the ,effects" dotrin

Due to the large discretion granted to the Commisgihen specifying the rules for interpretation
and application of EU State aid law we are faceati different approach of the Commission to State
aid rules in individual sectors of the EU Interiédrket. The latter reflects mainly the economic
specific of these sectors. As one of the most agpaxamples we may quote the priorities set by
the Commission for granting of State aids in thedgn sector. The recent development of the State
aid concept in agriculture is reflected by the mayvicultural Block Exemption Regulation (ABER)
and Community Guidelines for State aid in the adtice and forestry sector applied from 1 July
2014

Key words: State aid, Competition law, Action Plan for StAtds, Agricultural Block Exemption
Regulation

JEL classification: P45

1. Introduction

The starting point for the regulation of State sgktanted by the EU Member States represents today
the Art. 107 e.a. TFEU. When comparing the curwasrding of the Treaty with its previous versions

it is obvious at first sight that the TFEU, as ded from the Lisbon (Revision) Treaty, almost kg
takes over the concept that was from 1957 on coadiain the TEEC, from 1992 called as the TEC.
Indeed, the provisions on the State aids grantedhbyMember States belong among the few
provisions of the Founding Treaties that have hanged since the formation of the EEC and in their
basic features remained unchanged. They providkerge of the strong continuity of the European
integration entities from the early 1950s.

This continuity means that the TFEU provides fa tonditions under which the granting of State
aids by Member States shall be prohibited (arti€ié, paragraph 1, TFEU). It defines the conditions
under which the Member States may, by the way oéption from the general prohibition, grant
State aids (Art.107 (2) and (3) TFEU). Further ibestablishes rules relating to the supervision of
compliance with the provisions on the State aidric®n (Art. 108 of the TFEU) and, finally,
provide for the adoption of implementing rules (At09 TFEU). To the extent to that the central
concept of the rule of Art. 107 depends on theamotif the state (public) aid, however, the TFEU —
as well as in the case of the EEC Founding Traatl actually, even the ECSC Founding Treaty —
do not give to this term a specific legal definitidt is interesting to notice that, unlike the yisoons
relating to the competition protection from the doat of primarily private undertakings, included
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today in the Art. 101 et seq. TFEU, the rules aateéSaid s do not contain even a non-exhaustive list
of the most important benefits, the selective mion to the undertakings of which by the Member
States is prohibited. In this respect The Treatpafs (1951) was — even if only slightly — diffiete

in that it included to the broader framework oft8taid explicitly subsidies as a prototype of State
aid s. In this context i tis worth mentioning tHardication of the notion of aid given by one biet
early European Court of Justice (ECJ) judgement9§9 as follows: “A subsidy is normally defined
as a payment in cash or in kind made in suppognofindertaking other than the payment by the
purchaser or consumer for the goods or serviceshwhproduces. An aid is a very similar concept,
which, however, places emphasis on its purpose saetns especially devised for a particular
objective which cannot normally be achieved withawiiside help. The concept of aid is nevertheless
wider than that of a subsidy because it embracésonly positive benefits, such as subsidies
themselves, but also interventions which, in vagitarms, mitigate the charges which are normally
included in the budget of an undertaking and whwaithout, therefore, being subsidies in the strict
meaning of the word, are similar in character aasiehthe same effect (ECJ, Case 30/59, De
Gezamenlijke Steenkolenmijnen v High Authority).

2. Materials and Methods

The purpose of the present paper is to examingatiey considerations that may be important
for the explanation of the legal concept of Stateas perceived within the EU law. The working
hypothesis is that the present definition of Séadedoes not reflect only purely ,economic” or &9
considerations, and therefore, that it can’t béaéxed in full by taking into account exclusivehose
factors. Instead, we may imply that it is influeddey objectives and priorities set by the EU
Commission in relation to the State aid rules, togewith the problems that the Commission had
faced in enforcing those rules. Also the evolutminthe internal market and/or enlargement
considerations have played an important role ipisigethe current perception of the concept of State
aid under Article 107(1) TFEU and can be helpfutixplain its evolution.

In order to analyze the notion of State aid we thidlrefore turn our attention to the policy priiest

of the European Commission which change in the ssowf time coupled with the difficulties
that the Commission has encountered in contexttvélpromotion of its competition policy towards
Member States. The various tests devised by then@ission in order to define particular criteria of
State aid are constantly departing from the origomamcept of aid, however, in the course of time
incline more and more from purely legal argumetsetonomic explanations as well as to the
.effects” doctrine. According to this doctrine, destic competition laws are applicable to foreign
firms - but also to domestic firms located outsitie state’s territory, when their behavior or
transactions produce an "effect" within the donoegtiritory. The "nationality” of firms is irrelena

for the purposes of antitrust enforcement and tleets doctrine covers all firms irrespective odith
nationality. The "effects doctrine” was embracedtly Court of First Instance in Gencor when
stating that the application of the Merger Reguolato a merger between companies located outside
EU territory "is justified under public internatiahlaw when it is foreseeable that a proposed
concentration will have an immediate and substhaffact in the Union."(Case T-102/96, Gencor
Ltd v Commission, 1999, paras. 89-92)

Further on, we analyze how is the concept of aatifigd under the influence of the Commission
in individual sectors of the Internal Market, retieg the approach of the Commission towards
the development of the policy issues of the gragntihaid by states. In this context we take a brief
look on one of the most significant examples -dbeondary legislation for granting of aids in the
agrarian sector under the 2014 Agricultural Blosleiption Regulation (ABER) as applied from 1

July 2014.
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3. Results and Discussion

It may be surprising at first glance that the basacept, on that depends the application of the
provisions of the Founding Treaties directly affiegtthe discretion of the Member States in the
economic field, is not defined by these Treaties.

However, it is certainly not random nor manifestatiof some negligence of the creators of the
Founding Treaties, that Treaties did not attemptediefine the concept of State aid, if only
demonstratively. The reason for this was, and istilto ensure that the concept of State aid can be
interpreted and applied so as to include all irgetons through that the States may affect
competition in the common market in the broadesisseof the word. The latter is even more
important when we take into account the extreméldity that characterizes these interventions.
Moreover, the range of these interventions canghawer the time, so as the economic reality does.
The fact that the EEC Treaty resigns in the efftorspecify the scope of the State aid can be
interpreted as a sign of the intention to allow ititerpretation of State aid in an extensive way, a
well as to guarantee that the provisions on thalatign of State aid granted by the Member States
will be flexible enough as to catch up with its dymc evolution over the time.

Situations like this are in no way unusual in tloatext of the EU Founding Treaties. We can find
a conscious absence of legal definitions of basicepts in the Treaties in a number of other legal
rules. For example, the EU material law lacks #gal definition of the basic concepts of the free
movement of goods or we surely miss a definitiorariditions for the non-contractual liability of
the EU in the EU institutional law. This circumstas devolve from one part from the effort of the
Treaties to give sufficient momentum and prevenduenfailure to the interpretation of their
provisions, from the other they correspond with tdwerall trend of European integration being
generally conceptualized as an international treptgviding for a basic legal framework being
further developed by the secondary legislation (Bin2005).

The lack of a legal definition of the concept o&t8taid in the Founding Treaties was not unusual
at the time when the Treaty of Paris and TreatR@he were created when comparing with the law
of public aids or subsidies in the internationatier law. At the time when EC Treaties were signed,
even the universal world trade rules in the GATVehaot explicitly defined what is meant by public
aid/ subsidy. Only later— in the context of theoel to strengthen the effectiveness of the reguiat
of public aid at the international level by the ption the Code on Subsidies negotiated within the
Uruguay Round and becoming part of the 1995 conae# TO — the definitions of characteristic
features public subsidies were added to the legaidwork of the world trade law.

The fact that the EC Treaties resigned on the dieimof the notion of State aid and continuously
refuse to do so implies, on the other side, thatttimpetence to define what are the benefits peavid
by Member States through State aid s and what ierleé Member States shall not provide, has
been delegated to EU institutions. The latter arderred upon by the EC/EU Treaties the power to
supervise the interpretation and compliance wigpttovisions on State aid and their implementation.
These institutions are, first of all, the EU Comsios, that is given by Art. 107(3) TFEU and Atrt.
108 TFEU extensive powers to allow for exemptiagonsitthe prohibition of providing State aids and
for the supervision of compliance with the prohdnit of granting of the aids by Member States.
Further on, it is formally also the Council of tBE that is, according to the Articles 107(3) (e ELF
108(2) TFEU and 109 TFEU, entitled in particulaatiopt measures to implement the provisions of
the EU Treaties on State aids and, under certesnroistances, to permit by itself exemptions from
the prohibition of granting if State aids.

The last resort in determining the content of Séédies and its features within the EU’s instituéibn
architecture remains is, however, the Court of idesbf the European Union (EUCJ, as a
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comprehensive designation for the Court of Justimbthe General Court acc. to Art. 19 TEU). With
regard to its task to supervise the compliance wighEU law in the process of interpretation and
application of the EU Treaties, as laid down byAne 19(1) TEU, it has the authoritative power to
interpret the Treaties and the EU secondary le@gsiadopted on their basis. Naturally, this power
applies also to the provisions of the Treatiesirgyahe granting of State aids by the Member State
However, while the interpretation and applicatidrcertain provisions on the State aid carried out
by the political EU institutions — in particular segards the granting of exemptions from the gdnera
prohibition of State aids — is done by the EUCZX thgal and technical reasons, only to a limited
extent, with regard to the notion of the Stateizelf the EUCJ keeps in the long term a firm posit
The Court’s reasoning for this is that since ,dftk....is a legal concept and must be interpreted on
the basis of objective factors, therefore the Comitgyudicature must, as a general rule and with
regard both to the specific features of the caseré¢hem and to the technical or complex nature of
the Commission’s assessments, carry out a comsiieeieview as to whether a measure falls within
the scope of Article 87(after the renumbering by ltisbon Treaty Art. 107 (1) TFEU — amended by
MJ“ (case F196/04 Ryanair Ltd. V. Commission, 2008, para. #®jhis conception, it is the EUCJ
who keeps the symbolic "last word" in deciding whimeasures of Member States shall be regarded
as State aids and which of them shall constitute piohibited according to Art. 107(1) TFEU.

The interpretation of the legal concept of Statd iai provided by the General Court, as a rule,
in connection with the judicial review of the deciss adopted by the EU Commission or the EU
Council within the framework of implementation dfeir powers to supervise and implement the
provisions on State aid (Art. 263 — 264 TFEU). Aretpossibility offers the power of the Court of
Justice to review the Commission's failure to #@et.(265 — 266 TFEU). Some decisions are also
adopted when deciding whether Member States halated the obligations imposed to them by the
Treaties in the area of State aids, i.e. in thenén&ork of infringement proceedings (Art. 108 (2)
TFEU), or in preliminary ruling proceedings inigat by national courts of Member States in
connection with request for interpretation of tmeypsions of the Treaties on the State aid (ArZ 26
TFEU). Thus, it is the EUCJ who provides the deeistontribution to how both the EU political
institutions and Member States should understaaadtiiion of the State aid and how to apply it in
specific cases.

The definition of the legal concept of State aid #me scope of the restrictions that membership in
the EU imposes to Member States in the field adriventions in their economy, would appear to be,
under these circumstances, by far not only as tredguthe written law. It is influenced, for a
considerable part, also by the decision-makingviiets of the Commission, whose positions -
corrected by the case-law of the EUCJ - we canadarize as the unwritten (de facto) EU law.

To the extent to that the legal concept of theesdat, including the restrictions following for Méer
States thereof, is influenced by the decision-nkictivities of the Commission and the EUCJ, it is
also obvious that the notion of State aid is ntetren that should be understood as a purely economic
one. Its concept is inevitably influenced by polli considerations that play role in the decision-
making of the Commission as a collegiate body shatl take in account the European interest, and,
further on, by legal arguments, advocated by th€ E(Azoulai, 2009). The concept of the State aid
has thus not only economic, but also political gl dimensions. This has led to the situationr@he
the approach to State aids doesn’t have to bd theatases under decision completely consistent.
Indeed, the accent on the individual elementsisefdbncept may vary from case to case in the course
of time. As noted by Biondi (Biondi, 2010) in theentext, while the rules on State aids form, in
principle, an unchanged part of the Treaties sir¥&, “we still discuss about what is the exacpsha

of the State aid." Even this is not a feature thatild be reserved only for the EU State aid law (i
principle, a similar situation exists for exampleconnection with the application of the provison
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on competition rules addressed to undertakings)kpite of the effects of State aid law on the
discretion of the Member States in the economitd fiaowever, this circumstance seems to be
especially apparent.

However, it would be wrong to say that what is HeldState aid within the EU law - and therefore
also the scope of the prohibition of granting Stateby the Member States pursuant to Art. 107(1)
TFEU - results exclusively from the Commissionscdtion as corrected by the EUCJ. As a matter
of fact, the TFEU limits the latter in its Art. 1®¥ indicating certain starting points from whidtet
concept of State aid and the prohibition of itsngray shall depart.

Moreover, it should be noted in this context thattigularly the Commission stressed in the last 10
years that the application of the State aid lawuceon the basis of objective criteria based prigar
on an economic analysis. The Commission has brotigdtintention forward for the first time
significantly in the Action Plan for State Aids (M0/2005/17 of 7. June 2005). The Plan was
published in 2005 and is based on the argumentthe@fCommission’s leading economists
(Friederiszick, Roller and Verouden, 2008). In ortle reach the state where "less" and "more
focused" aids shall be granted, the Commissionesged its intention to apply a "more economic
approach” to the State aids and to assess aile light of the effects and effectiveness basethen
Pareto concepts. These intentions that are sptlikemind by the Commission (Idot, 2012) are more
and more subject to criticism. First of all, itneted, that the change of the opinion on the State
and the methods used for its assessment propostu: iyommission are not ideologically neutral
ones, but mean in fact the endorsement of one tdfi@olitical economy at the expense of others
(Kaupa, 2009). From the legal point of view, itaqually strongly opposed that the change in
methodology that would cause the State aids toebeepred as a major tool unifying the setting of
parameters of the Member States” economic systaththa competition between them and backed
away as a tool for the removal of barriers to tade between Member States, has no support in the
Treaties themselves (Biondi, 2011). Although batbkd of this criticism may be probably right, it is
on the other hand, desirable that at least somergkeration and stabilization of the interpretatain
the State aids characteristic features occurg, iasurrently very often necessary to deduce them
from the sometimes very casuistic interpretatiortieyCommission and the EUCJ.

Application of State Aid rules in the agrarian secbr

Due to the large discretion granted to the Commissthen specifying the rules for interpretation
and application of EU State aid law we are facetth @ifferent approach of the Commission to State
aid rules in individual sectors of the EU Interiddrket. The latter reflects mainly the economic
specific of these sectors. As one of the most agppaxamples we may quote the priorities set by the
Commission for granting of State aids in the agrasector. Application of State aid rules in the
agriculture is increasingly under the influenceolitical decisions of the Commission. Under Asicl
42 TFEU the entire Treaty rules on competition eluding rules on State aid - apply to production
and trade in agricultural products only to the akidetermined by the Council. In the case of State
aids, the determination has been made that, aperalerule, Art. 108/1 and the first sentence of
Article 108/3 of the TFEU shall apply to aid grashfer production or trade in the products listed in
Annex | to the Treaty (Council Regulation (EC) 118¥06).That means that the Commission keeps
under constant review the systems of aid operatifgember States and can propose appropriate
measures required by the progressive developmdiyt thre functioning of the Internal Market.

State aid rules in the agrarian sector bring tbhgsther two different perspectives given by:
a) general principles of competition policy and
b) coherence with the EU's common agricultural andlrdevelopment policies (CAP).
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Based on this concept, the State Aid rules foratip@rian sector provide a slightly more generous
criteria for exceptions to the prohibition of Staie within the EU Internal Market. If, on the one
hand, the states modify the rules of the compaetitiche agricultural sector in the framework @fdr
competition by the public interest and overall reetithe society - and the CAP tolerates this as a
right of the States to set restrictions for farmesslements of the EU Internal Market, then, @n th
other hand, it logically must allow that the comgation to farmers for these restrictions, represent
by State aids in its various forms as direct oirgxt support, enjoys in this case, an exceptiomfr
the general State aid prohibition.

As a consequence of this specificity, primary pidoiun the agricultural sector is still governed
by separate rules, although here too there is @easing tendency to align them as far as possible
with the horizontal rules. Most aid for undertalsragtive in the production of agricultural products
is governed by a specific secondary legal act -20b4 Agriculture Block Exemption Regulation
(ABER). Specific forms for State aid in the agrargector are contained also in the Regulation on
notification forms of 2014. All these instrumentgéther create tools for a specific approach of the
Union towards one of the most sensitive areasetttonomy of all Member States. They represent
a compromise between the efforts of Member Statgsdtect their farmers” interests and the aims
of the EU Commission to minimize the state influeaad intrusion to the competition on the Internal
Market (for more details see Jd@nk2014)). And the rather loose legal concept of $tate aid
provided for by the EU primary law allows for tHiexibility.

4. Conclusion

It is difficult to imagine a more vague, less irgilte definition of State aid that than we curreifithyg

in the TFEU, embracing such wide range of categafesubsidies that includes direct subsidies, tax
exemptions, preferential interest rates, guararaeésans especially those on favorable terms, sale
of land or building on favorable terms, indemnitégginst losses, preferential ordering, preferentia
discount rates, dividend guarantees, deferral ciidlie of fiscal and state guarantees, whether direc
or indirect, to credit operators, not to mentioy ather means having equivalent effect.

On the other side this loose terms has allowethfsome way adequate space for the EU Commission
and EUCJ when interpreting and developing the qunakeState aid. Evidently, the viewpoint of EU
Commission on the “adequacy” of such definitionl whlus differ from the viewpoint of member
States. Finally, a different opinion representsstamdpoint of undertakings. The Commission is in
no sense concerned with economic optimality, in plesuit of which a precise definition and
guantification methodology would be of interest fates. Commission’s prime focus is to work
towards achievement of the goals or the TFEU, iithwvbase a vague definition of State aid allowing
to prohibit any measure which may damage the widiéigal aims is actually more adequate. In fact,
maintaining its discretion in the area of State aidg probably particularly important for the
Commission, since it grants a degree of influenar Member States” fiscal policies, with which it
generally has very little to do. While the defiaitiof State Aid in the TFEU is rather inadequate fo
the national authorities, recipients of aid andeotimterested in increasing the transparency of EU
political and legal structures, it is quite comédnte for the Commission which - because of it egg;j
maximum leverage over Member States in this area.

In light of the foregoing, it is recommended thabrder to make the notion of aid more precise we
should turn our attention to policy and enforcenemtsiderations rather than to economic or purely
legal ones (when trying to devise a fully satisfyjultimate test or definition®).

The tests devised to define the different critefi§tate aid are constantly departing from theinaig
conception of aid as any subsidy that distorts‘tiaural” functioning of the market (as perceived
already by the ECSC Treaty). In the same veintdabts developed later depart more and more from
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an economic explanation and from the ,effects” doet This is true for concept de minimisaid
but also for the selectivity requirement as pathefdiscrimination test.

Similarly, enlargement considerations have been ligethe Commission to emphasize the need
for a stricter enforcement of the rules, and tohhght the convenience of the new tests
that the Commission was devising. For exampleMheket Economy Investor Principle test in the
1980s applied at the time of the accession of @geartugal and Spain, because in these states the
public sector had a very important presence irettmmomy. From the great enlargement of 2004 the
Commission profited in prompting procedural andresabstantive changes in the interpretation of
State aid, particularly with respect to the notibeffect on trade and competition. It this relattbe
Commission proposed a significant impact test imalpel to doubling thele minimisceiling in order

to reduce the workload that the new enlargementgeagy to bring about.

In sum, in the State aid field, we should lookls forest in order to better see the trees. Inrothe
words, we should look at the context to understaedsubstance. The study of the evolution of the
legal concept of State aid in the light of the ti@meworks underlined above (evolution of EU
Commission policy and case law of ECJ) providesamty a holistic knowledge of this concept but

it is also useful when analyzing future developraelttis so because an approximation of the policy
objectives and interests present before the Coletnwt laid down a particular formula concerning
the legal concept of State aid does more than teelpnderstand the reasons that may have
underpinned that particular formula. It also gigesdance to the way how to understand the concept
of aid in the accordance with those reasons. Itrersiges that the formulas are means to an end, not
the ends themselves.

References

Azoulai, L. (2009), “La fabrication de la jurisprexdce communautaire”, In: Mbongo, P. — Vauchez,
A.: Dans la fabrique du droit communautaire. Scenetgwas et publics de la Cour de justice des
Communautés européennBsuxelles, ISBN 9782802727477

Biondi, A. (2010), “The Rationale of State Aid Cmit A Return to Orthodoxy”Cambridge
Yearbook of EU Laywol. 12, pp. 35-52, DOI 10.1017/S1528887000001749

Friederiszick, H. W., Réller, L. H. and Verouden, §2008), “European State Aid Control: an
economic framework®, In: Buccirossi, P. (editojandbook of Antitrust Economic€ambridge
(Masachussets), ISBN 9780262026277

Idot, L. (2012), "Entre modernisation et politiguelustrielle, le contrdle des aides d”Etat de nauve
au coeur de débatEurope no. 3/2012, Lexis nexis Paris, p. 3

Janki, M. (2014), “New Legal Rules of the EU for StatedAin Agriculture®, Proceedings
from Conference ,Innovative Approaches to Rural a&rdevelopment“Nitra, December 2014,
[Online], Available: http://www.fesrr.uniag.sk/tilés/fesrr/documents/FORWARD.pdf, [Accessed:
20 May 2017]

Kaupa, C. (2009), “The More Economic Approach —efoRm Based on IdeologyEuropean State
Aid Law Quarterlyvol. 8, no. 3 pp. 12-14, ISSN 16 19-52 72

Simon, D. (2005), ‘e systéme juridique communautéi(€zech translation of'8ed., Paris, 2001),
ASPI, Prague, p. 86

144



MANAGERIAL ACCOUNTING AND AGRICULTURAL
EFFICIENCY CONTROL IN RUSSIA

Stanislava Kontsevaya! and Rolan Alborov?

Faculty of Economics and Finance, Russian Timiryazev State Agrarian University, Russia
2Faculty of Economics, Izhevsk State Agrarian Academy, Russia

1s.kontsevaya@mail.ru, 2udtipb@yandex.ru

Annotation: A management system in Russian agricultural hgklis quite poorly established.
The aim of the paper is to suggest a system foingakanagerial decisions and control. Suggested
system is based on calculation of coefficients tigng economical (gross production, workforce
productivity, material return, amortization retand others), environmental (amortization capacity,
materials output ratio, labor intensity) and soafficiency (average salary, rates of growth
and productivity of labor and others) by types oddqucts and totally for a agricultural holding.
Production efficiency is estimated by the systemase$essment criteria and factors. Factors
in the suggested system are divided into 3 grodpstors of economical efficiency, factors
of environmental efficiency, factors of social efincy. Control and evaluation of agricultural
production efficiency upon presented factors is enad special tables where each actual value
and each type of product has coefficient of efficie for current year in relation to basic value
or average value for the last 3 years. Paper ieslath example of calculation of coefficients based
on the data from accounting reports and manageamsdunting reports of “Instructional farm
lyulskoye”

Key words: managerial decision, internal control, economialysis, strategic management,
methodology

JEL classification: Q12, Q14, M11, M42

1. Introduction

After collapse of Soviet Union agriculture expeded great decay. Now agriculture is getting better
due to the process of recovery and especially tesive state support (Svatos et al., 2014). However
government support does not solve main problemeffafient management. Problem of efficient
management of agricultural production was studigddme authors (Smutka et al., 2014; Spicka,
2015; Ostaev, 2014).

Modernization and intensification of agriculturabguction is a strategic basis of both development
of agriculture and significant improvement of eféiat utilization of labour, biological, land, fineial

and material resources in this branch of indusirygach company efficient agricultural production
may be achieved to a certain extent by strict amration of natural, climate and other simple
technological factors of production from time amdhnological points. However, in accordance
with economic law of decreased income growth ratesmarginal utility theory, industrial expansion
is limited in time and in getting normal efficien¢§igidov, 2015).

Promptness and quality of managerial decisionseamtg improvement of agricultural production
is influenced by an extent of completeness, vdityadind specification of data about management
accounting of production process (Alborov and Gaza2010). It means that a manager, who takes
decision, should have specific information aboutissue of the decision being taken. Such
information may be taken from different managensatounting reports containing some specific
aspects of company’s activity. This approach presidignificant results and temporal evaluation
of quality and source of information.

The aim of the research is to suggest a systemm&sing managerial decisions and control.
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The tasks of the research are:

- Research of information levels of management@nduction efficiency factors at these levels;

- Suggest methodology of calculation which based calculation of coefficients identifying
economical, environmental and social efficiencytygyes of products and totally for a agricultural
holding;

- Calculation of efficiency using JSC «Instructdbifarm lyulskoye» as an example.

2. Materials and Methods

Some managerial factors, having big importance, lbeagefined from specific accounting (financial)
reports. These factors may be used for controlysisaand evaluation of efficiency of agricultural
companies not only at the company’s level but aaonand macro-levels as well (Figure 1).

In Figure 1 horizontal arrows differentiate manageinlevels in agriculture, and vertical arrows
identify communication and averaging of informatiabout management accounting in order to
define factors of control, analysis and evaluatbmgricultural production efficiency in operation,

current, political and strategic management at masd macro-levels.

Figure 1. Hierarchy of formation of information alhananagement accounting and factors of agriculpnauction
efficiency distributed by management levels andses
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Source: Author’s construction

As it is shown in Figure 1 information needed tdirte factors of control, analysis and efficiency
evaluation of some works and production of particlkinds of crops and animals is expected
to be formed at the lowest level (UGE).

The first level (U1 =X1 + X2) contains factors of efficiency of production fk® and services)
by departments (responsibility centers). The sectaw#l (U2 = X2 + X3) contains factors
of efficiency of production (works and services) anches (sections) of crop growing, animal
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breeding and others. The third level (UX3 +X4) contains overall factors of agricultural prodot
efficiency in the company. At the fourth level (34X4 + X5) there are factors of agricultural
production efficiency of all companies in partiqudstrict, province, region and the whole country.
Information needed for control, analysis and euv#umaof factors from the first three levels can
be found in management accounting reports, andnr@bon from the fourth level is provided
in special annual closing accountig (financial) agp of agricultural companies and in their
compilation.

Efficiency evaluation of such complicated branchescrop growing and animal breeding, which
contain a lot of subbordinate branches and kindproéluction, is the most important. Therefore
system of efficiency factors should become integeat of total economic mechanism and efficient
management. This system should direct managerB lgivals and work collectives of companies
to decrease production costs when the quantitycaradity of agricultural products is increasing.
In this context factors and groups of factors fontcol and evaluation of agricultural production
effciency were defined. Efficiency was presentedsome aspects such as economic (gross
production, workforce productivity, material, ampation return and others), environmental
(amortization capacity , materials output ratidadaintensity and others) and social (average walar
rates of growth and productivity of labor and o#f)er

Control and evaluation of agricultural productidficeency by abovementioned factors was offered
to perform in special tables (Kontsevoy, 2016), reheach factor had coefficient of efficiency (K)
in accounting period related to basic period, paraverage value of this factor for the last three
years. Product of obtained coefficients from thestfigroup of factors generates coefficient
of economic production efficiencyKEK), by the same procedure coefficient of environrmakent
production efficiency KEL) and coefficient of social production efficien€gSL) are calculated
(Table 1,2,3,4). Product of calculated coefficienfsproduction efficiency provides integrated
coefficient of production efficiency (IKE) for pactular kind of agricultural product presented
in the equation 1.

IKE = KEK x KEL X KSL @)

Practical implementation of this equation is dis&gs in the section Results and Discussion.
Production and accounting reports of JSC «Inswaoali farm lyulskoye 1zhSAA» was a basis
of calculations and analysis.

3. Results and Discussion
The factors of economic, environmental and socmmemic efficiency were calculated in dairy
production.

Table 1. Economic efficiency control in dairy pretion in JSC «Instructional farm lyulskoye IzhSAASituated
in Zavyalovsky district, Udmurt Republic (beginnjng

Milk yield per Production cost Workforce Material
Gross product L

Year cow per year Per 1 hwt productivity return

hwt K RUB K thg' K |RUB| K |RUB| K
2013 70 1.02 1,273 1.26 78,038 0.79 491 073 2.1 95 0.
2014 68 0.99 1,578 1.02 98,310 0.99 696 1/04 2.4 09 1.
2015 68 0.99 1,982 0.81 12,1611 1.22 826 1/23 2.1.95 (
Total 68.7 1.00 1,611 1.00 99,320 1.90 671 1,00 2.21.00

Source: Author’s calculations

Factors strongly influencing production efficieneyaluation were taken to calculate economic
production efficiency.
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Table 2. Control of economic production efficierafymilk production in JSC «Instructional farm lykits/e 1IzhSAA»
situated in Zavyalovsky district, Udmurt Repubknd)

Year Amortization return Gross margin Return on sales KEK
RUB K Thou. RUB K % K

2013 10.3 1.16 2,904 0.5 4.4 0.64 0.2p

2014 9.0 1.01 7,839 1.36 9.9 1.43 2.2B

2015 7.4 0.83 6,561 1.14 6.5 0.94 1.0p

Total 8.9 1.00 5,768 1.00 6.9 1.00 1.1y

Source: Author’s calculations

Environmental production efficiency involves sudttbrs as amortization capacity - an amount
of amortization expenses per 1 hwt of milk, materaatput ratio — an amount of tangible costs per 1

hwt of milk, labor intensity — number of man hoger 1 hwt of milk and feed capacity — weight
(hwt) of fodder units per 1 hwt of milk.

Table 3. Control of environmental production efiety of milk production in JSC «Instructional falynlskoye
IzhSAA» situated in Zavyalovsky district, Udmurt fablic

Amortization Materials Labor Feed capacity Feed capacity per
capacity output ratio intensity (fodder units) one cow

Year RU Man- Hwt of Hwt of KEL

RUB K K K fodder K fodder K

B hours . )
units units

2013 0.10 12| 048 0.96 0.002 1.00 0.64 0,80 59.5 .98 0 0.90
2014 0.11 | 1.09 042 1,10 0.002 1.00 0.47 1.09 55.1 1.06 | 1.38
2015 0.14 | 0.8 048 096 0.001 2.00 0.42 1.21 60.5 0.97 | 1.94
Total 0.12 | 1.00 046 100 0.002 1.00 0.51 1100 58.4 1.00 1.40

Source: Author’s calculations
Factors of social efficiency involve remuneratiom groductivity of labor.

Table 4. Control of social production efficiencyrofik production in JSC «Instructional farm lyulskolzhSAA»
situated in Zavyalovsky district, Udmurt Republic

Annual average Salary budget per Rates of salary Rates of growth of
salary of 1 worker 1RUB Qross growth Workfo_r ce

Year production productivity KSE

218; K pyo. K rate K rate K
2013 148 0.84 0.17 1.02 0.99 0.849 1.01 0.88 0/63
2014 177 1.01 0.17 1.02 1.20 1.07 1.42 1.1y 1129
2015 203 1.15 0.16 0.96 1.16 1.04 1.19 0.98 113
Total 176 1.00 0.166 1.00 1.12 1.00 1.21 1.00 1/02

Source: Author’s calculations

Having average coefficients of economic (KEK), eammental (KEL) and social (KSE) efficiency
it is possible to calculate integrated coefficiehtproduction efficiency (IKE) of milk production
in JSC «Instructional farm lyulskoye 1zhSAA».

IKE 2013%. = 0.26 x 0.90 x 0.63 = 0.15;

IKE 2014r. = 2.23 x 1.38 x 1.29 = 3.96;

IKE 2015. =1.02 x 1.94 x 1.13 = 2.24.

Hence, it appears that the highest coefficient ffitiency of milk production was in 2014
and the lowest one was in 2013. Increased matetiain and amortization return and, consequently,
decreased materials output ratio and amortizateyacity may become reserves for increasing
efficiency of milk production in this company. Imfoation presented in these tables 1,2,3,4
is generated in management accounting and faaordefinite kinds of production, crop growing,

animal breeding and the whole company as well maycaiculated by responsibility centers
(departments).
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Hence, it appears that summarized information atimge factors is also mentioned in specialized
accounting (financial) reports and it proves avality of a link between management and financial
accounting. It should be realized that economiciefficy is a form of final utilization of all recoses.

It provides a trend for development of businessviagtof agricultural companies by means
of analysis, control and evaluation of factors preed in Table 1-3. It also provides efficient
management of modernization, intensification, emvinent, volume and quality of production in full
accordance with strategy of development of agnralt

Proceeding from the abovementioned facts, modemditons of functioning of agricultural
company and needs in information imply formation tbé following reports in management
accounting:
a) Production and management report of departmenpdrssbility center) and consolidated
production and management report by departmergpdresibility centers);
b) Operation report on monitoring of formation of pwotion costs and market prices
of agricultural products;
c) Reports involving tables of factor analysis of inition of material, labor, biological, land
and other resources;

However, an ability of implementation of such rd@pom agricultural companies is an issue
of concern. Russian legislation specifies makingphef formal documents (Budovich, 2017), which
strongly loads administration and management. Mgpkadditional reports will hardly cause
an excitement. In this context abovementioned d@tusimight be formal and useless. Possible
solution in this case may be special software fakimg needed reports.

Similar method to estimate labor productivity byans of coefficients was offered in this paper
(Alborov et al., 2014). Bondin (2016) suggests mation of agricultural production efficiency
for managerial needs by means of liquidity ratia aolvency ratio taking into account changes
of these factors due to specificity of productiData for this analysis is taken from publicly aahike
accounting reports. This method has one disadvaritaged on mispresented accounting reports
as their content is misrepresented in order togedax basis. Method suggested in this paper edbas
on internal accounting reports which are not misgepnted so often, hence, the factors calculated
by means of these reports are more consistent.

4. Conclusion

The paper suggests efficiency evaluation systeagatultural production (milk production is uses
as an example) by means of evaluation criteriafacirs which are subdivided in three groups.

- Factors of economical efficiency (gross produtti workforce productivity, material return,
amortization return and others)

- Factors of environmental efficiency (amortizaticapacity, materials output ratio, labor interjsity
- Factors of social efficiency (average salartesaf growth and productivity of labor and others)

Control and evaluation of agricultural productidfioceency upon presented factors is made in special
tables where each actual value and each type dliptdas coefficient of efficiency for current year
in relation to basic value or average value for st 3 years. In other words, it is calculation
of economical, environmental and social efficieméyproduction coefficients. Integral coefficient
of production efficiency for the whole holding ialculated in the same way.

The investigation includes an example of calcufatiof coefficients based on the data
from accounting reports and management accourgpgrts of “Instructional farm lyulskoye”.
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Increased material return and amortization retady aonsequently, decreased materials output ratio
and amortization capacity may become reservesitweasing efficiency of milk production in JSC
«Instructional farm lyulskoye 1zhSAA».

Suggested system of production efficiency estinmafioovides comparison evaluation by years
and helps reveal untapped resources such as incoéasaterial return and depreciation capacity
and decrease of material output ratio and amoitizatapacity. This information might be used
for current, day-to-day and strategic managemeudt @) a database at meso- and macro-level.
In order to realize abovementioned system of coiefits the following reports should be made:
production and management report of a departmeetational report of monitoring of generation
of production costs and fair market values of agdtizal products and reports in view of factor
analysis tables of used material, labor, biologilzald and other resources.

Further study will be devoted to development oficeghcy evaluation system of agricultural
production not only at micro-level but at meso- amacro-level as well.
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Annotation: Russia is a significant trade partner for EU cdastand agricultural trade is very
important part of this partnership. Agriculturade is influenced by some economical and political
factors. This paper presents gravity model idemgy dependence of volume of 24
imported/exported products from GDP EU, GDP RU wéthard to distance between capitals of EU
countries and Russia, common border, related lajggusommon history, and availability of sea
ports. The research includes the dataset with atzat export and import of agricultural products
(24 types of products) with each of 28 countrie€bf for 16 years. Data source is UnComtrade
database. Researched period is 2000-2015. Lingasson analysis was used to make predictions.
Analysis of export trade flow from EU countriesRuissia revealed 3 groups of products proved
to be the most consistent by linear regression fmodairy products, eggs, honey, edible animal
products; beverages, spirits and vinegar; meatditile meat offal. These three groups take 34%
of total volume of export into Russia. Linear reggien model explains only 50% of results
and the rest is explained by other factors ouhefrhodel. Analysis of import trade flows between
EU countries and Russia proved inconsistency af lisear regression models. Chosen four groups
of products: animal, vegetable fats and oils; bages, spirits and vinegar; cereals; fish make 73%
of imported agricultural products from Russia. Thagoups are hardly explained by models
(R square less than 0.3). This fact might be erplhiby factors which are out of the model and
it is quite difficult to estimate their influenceOne of such factors is political decisions
of the government. It should be concluded that eatggl gravity model can be used to predict
agricultural trade flow to Russia but not from Rass

Key words: gravity model, foreign trade, agri-food

JEL classification: Q1, J10, J11

1. Introduction

All countries in the world take active part in imtational trade. However, economic crisis shows
that economic risk transfers to other countrieggbgd chain (Aiello et al., 2010). In other words,
if a key player of the market has problems, it setiem wave-like to another country. In this case,
to provide good economic policy it is importantuederstand the mechanism of international trade,
investigate factor influence with regard to voluaral route of trade flow. One of the most popular
methods of investigation is gravity model of int#ional trade (Stack et al., 2011; Tinbergen, 1962)
However, most of gravity models have some shortagnAnderson et al., 2003). They do not take
into account geographical size of the country ancbute of received goods etc. For the most
of countries this oversimplified method does nategioo many mistakes in estimation of gravity
model parameters (Fidrmuc, 2009). However, in cddeg country like Russia, which has big area
and long state boundary, it is very important ketieto account these factors. These importanbfact
influencing intensity of international trade aremooon border, similar language, long history
relationships and availability of cheap deliverygobds (Carrére, 2006).

The main idea of gravity model states that extetraamle flow is in correlation with economic size

and distance between countries. The economic $ig@eccountry is the main factor and depends
on demand and supply. The factor of distance isonmapt for reducing transportation costs.

(Troekurova et al., 2014).
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A lot of authors made similar research. For instamc the paper (Paas, 2008) gravity model was
used to analyze trade between USSR, Yugoslavia Grethoslovakia. The paper (Djankov

and Freund, 2002) was devoted to research of imflief barriers to trade. Consistency of data tabou
regional concentration of export in OECD countmath gravity model was checked in this paper

(Hejazi, 2007). Research of trade in New Zealansl prasented in the paper (Winchester, 2009).

Gravity model is suitable for investigation of pewtar groups of goods but not for the whole trade
flow.

The aim of the article is to compare agriculturade flow between Russia and European Union
for the period of 2000-2015 and find some regujarit

The research covers the period of 16 years andiafimding regularity. The research did not take
into account influence of Russian import ban dumsafficient length of its period covering 2 years
of 16 years researched.

The tasks of the article were set in order to aghtbe aim:

1. Estimation of current conditions of agricultuiradiustry in Russia and European Union;
2. Making scientifically based statistical seleotand relevant dataset;
3. Making linear regression models for the mosistxient groups of the products.

The hypothesis of the research: null hypothestesthat there is no regularity in trade flows lesw
EU countries and Russia. In other words, it is jbdsg$o estimate all factors influencing trade flaw
Alternative hypothesis states that there is regylar trade flows between EU countries and Russia
(factors influencing trade flow cannot be estimatethey are unknown).

2. Materials and Methods

The research involves the dataset with data abqmuareand import of agricultural products (24 types
of products) with each of 28 countries of EU for yéars. Data source is UnComtrade, Faostat,
Worldbank database for the period of 2000-2015.

The data was under cleaning process and check hiyrnvaorder to eliminate inflation’s influence
the data was transformed into the form of consgamte. Software STATA 13 was used
for calculations.

Gravity model was made for econometric analysidgrafle flows. This method is quite popular
because its results can be easily compared withitire results. The first suggested model
(Tinbergen, 1962) was very simple and bound tradgaort and export with variables GDPimort,
GDPexport and distance.

Eij =a, YjalyjaZDiaj3 (1)

Where: i — Export from the country i to the country jj; ¥~ GDP of the country i, Y— GDP
of the country j, [ — distance between countries i andi ;— elasticity coefficient.

Here the suggested model shows dependence betistamce, import, export, GDP RU, GDP EU,
distance and dummy variables (boarder, languagtrii availability of sea ports)
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F(agri trade flow) =Impi x Expi x GDPi x GDPru x Dix Bix Lix Hi X Si 2

Where:

i — Each country of 28 EU countries

Imp; — import from Russia to each of EU countries indéfars

Exp - export into Russia from each of EU countries,dd8ars

Di - distance between capitals of each of EU coutirel Russia (Moscow or Sankt-Petersburg), km
Bi - availability of common border

Li - related language,

Hi - common history,

S - availability of sea ports.

Variable Distance is a distance between capitBlusbpean country and Moscow and St. Petersburg.
In case the distance between chosen capital arfRe&irsburg (the second capital of Russia having
status of cultural capital) was shorter than tistagice between the capital and Moscow the first one
was taken into account.

Variable Border is availability of common marineland border.

Variable Sea port is availability of sea ports.stariable was taken into account due to significan
difference in logistic costs for transportationdsa.

Variable Language. This variable was taken dugé#per (Blazek and Novotna, 2005) which helped
select Slavonic languages similar in understandmgddition historical facts about the country was
taken into account too, for instance, the vast nitgjof population in Latvia understands Russian
though its native language is completely different.

Variable Common history is availability of close historic&lations between countries for the last
century. It covers both friendly relations and wars

Gravity model, made in terms of research, presemtependence of volume of each of 24
imported/exported products from GDP EU, GDP RU,tatise between capitals, availability
of common border, related language, common histamg, availability of sea ports. Used dataset
included more than 24,000 obs.

Number of variables is optimal therefore incorpamabf additional variables or reduction of utilize
variables causes decreasing of R-squared ad,.

Result of test Shapiro-Wilk was used for checkirgnmal distribution. Data has not normal
distribution, so method for linear regression maaigh Robust method is suitable.

3. Results and Discussion

Analysis involved condition of export (to Russiadamport (from Russia) of agricultural products.
Data was taken from unicomtradebase (2000-2015anMalue for 16 years per year was calculated.
Export of agricultural products from EU exceededpam from Russia more than 2.6 times.
AgroExport to Russia from World (EU excluded) + EU15.5 bin US doll+11.2 bin US doll.
Agrolmport from Russia from to World (EU excluded)EU = 9.1 bin US doll+1.7 bin US doll.
So export into Russia exceeds import from Rus&dige.

European countries are the biggest trade partmeterms of agricultural products for Russia.
The main countries, exporting products to Russma Baazil, Belarus, Ukraine, the USA and China.
The total amount of import and export per commoftityl 6 years was analyzed in unicomtrade base.
Data base was presented in constant prices to bnmmar inflation’s influence. The results
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of analysis demonstrated that the main commodig®rted to Russia were meat and edible meat
offal (21.55%), dairy products (11.91%) and ediblets (8.83%). The main commodities imported
from Russia were fish (39.26%), cereals (16.57%)amnmal and vegetable fats and oils (8.11%).

The main import trade partners for Russia are Klagi@, Turkey, China, Egypt and Japan. However,
in 2015 Russia announced food ban for Egypt anéélutherefore main partner got prohibited.

In EU the main trade partners for Russia were Geynand Netherlands. Germany had export
amount of 1,625.74 min. US Dollars to Russia argl 2Bmin. US Dollars of import from Russia per
year and Netherlands had 1,339.59 min. US Dollaxd &1.36 min.US Dollars consequently.
Comparison of mean export and import in EU coustfte 16 years identified that export to Russia
from EU exceeded import 6 times. At the same tmean import and mean export between EU
countries was relatively equal. Only 2.33% of gloé&gort from EU belongs to Russia, and share
of Russian products in global import to EU courstiie 0.38%. It is proved in the paper (Smutka et
al., 2016) that Russian import ban is intendeditowdate internal agricultural production.

The research involved agricultural trade flow faclk of 24 commaodities.

Figure 1. The Mean Export and Import to Russia fielthper commodity in 2000-2015, min. US Doll.
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Source: Uncomtradedatabase, own calculation

Where: 1-Live animals; 2-Meat and edible meat offadFish, crustaceans, molluscs, aquatic
invertebrates etc; 4-Dairy products, eggs, hoeéihle animal product etc; 5-Products of animal
origin; 6-Live trees, plants, bulbs, roots, cutwkrs etc; 7-Edible vegetables and certain roots
and tubers; 8-Edible fruit, nuts, peel of citrusiitir melons; 9-Coffee, tea, mate and spices;
10-Cereals; 11-Milling products, malt, starchesl)im wheat gluten; 12-Oil seed, oleaginous fruits,
grain, seed, fruit, etc; 13-Lac, gums, resins, tedgle saps and extracts; 14-Vegetable plaiting
materials, vegetable products; 15-Animal,vegetédie and oils, cleavage products, etc; 16-Meat,
fish and seafood and food preparations; 17-Sugaissagar confectionery; 18-Cocoa and cocoa
preparations; 19-Cereal, flour, starch, milk pregpians and products; 20-Vegetable, fruit, nut, othe
food preparations; 21-Miscellaneous edible prepamat 22-Beverages, spirits and vinegar;
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23-Residues, wastes of food industry, animal fod@-Tobacco and manufactured tobacco
substitutes.

The Table 2 presents that the main exported contraedrom EU to Russia are meat and edible
meat offal which amount is 45.61 million US Dollai&he main imported commodities are fish,
crustaceans, mollusks, aquatic invertebrates &tgir @amount is 17.67 million US Dollars. As it was
mentioned earlier import of agricultural productwiRussia significantly exceeds export from Russia
excluding cereals.

Linear regression model was constructed for eacl24ofexported and imported commodities.
The dataset was check by Shapiro- Wilk test; datartot normal distribution. So robust method was
used in order to prepare linear regression motielas used t-test for significance checking. Models
for each commodity were significant, P-value wassléhan 0.05. Except for Vegetable plaiting
materials, vegetable products etc (P-value was ri@e 0.5). All models were based on current
prices, robust standard errors in parenthesesep<0.01, ** p<0.05, * p<0.1.

Among all models the commodity with the biggestdPse and the biggest amount of trade flow was
selected (Table 1 and Table 2).

Table 1. Linear Regression model of Export to Rufisim EU

_ Dairy prod_ucts, eggs, Meat and edible meat Beverages, spirits and
Variables honey, edible animal offal g
product etc vinegar

GDP EU, min $ 0.0208*** 0.0391*** 0.0402***
GDP RU, min $ 0.0225*** 0.0153*** 0.0268***
Distance, km -18.57*** -18.93*** -0.369
Boarder -3.423 -54.604*** 53.068***
Language -33.200%*** -53.022*** 16.241 %+
History 69.624*** 75.754*** -24.834***
Sea Port 33.178*** 46.847*** -8.447*
Constant -44.206*** -19.198 -71.342***

R-squared 0.488 0.477 0.465

Source: Uncomtrade database, own calculation
Note: Robust standard errors in parentheses, **0p&l, ** p<0.05, * p<0.1

Analysis of export trade flow from EU countriesRassia revealed 3 groups of products, which linear
regression models proved to be the most consistémear regression model explains only 50%
of results and the rest is explained by outsidéofacAs it is shown in Table 1 export of beverages
spirits and vinegar is not influenced by distancd @xport of dairy products does not depend
on availability of common border. Opposite situatio case of variables language, border and history
for meats and wine can be explained by the fattftinghe last 16 years more than %4 of meat volume
(in constant prices) is for Germany which doesmte common borders and language but it has
active historical cooperation with Russia. As fonev situation is completely opposite; France
and ltaly take % of the whole volume (all dummyiables equal 0, except sea port) and Latvia,
Lithuania and Estonia cover ¥ of the whole volurheioe too (all dummy variables equal 1).
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Table 2. Linear Regression model of import from faso EU

_ Animal, _vegetable fats Beverages, spirits Fish, crustaceans,
Variables and oils, cleavage and vinegar Cereals r_nollusks, aquatic
products, etc invertebrates etc

GDP EU, min $ 0.00613*** 0.00173*** 0.00534** 0.026**
GDP RU, min $ 0.00562*** 0.000596 -0.00240 -0.0181*
Distance, km 1.752%** -1.272%** 2.731* 6.393**
Boarder 7.038*** 617.5 4.137 6.292
Language 1.029 -1.586*** -2.823 -8.050**
History -4.476%** 2774+ -4.440 14.565**
Sea Port -244.4 1.785*** 3.898** 9.653***
Constant -18.382*** 150.9 3.827 33.394***
R-squared 0.287 0.286 0.092 0.374

Source: Uncomtrade database, own calculation
Note: Robust standard errors in parentheses, **0p&l, ** p<0.05, * p<0.1

In Table 2, chosen four groups of import trade 8deetween EU countries and Russia products
are Animal, vegetable fats and oils; Beveragesits@nd vinegar; Cereals; Fish. They make 73%
of imported agricultural products from Russia ame kardly explained by models (R square less
than 0.3). This fact might be explained by factehsch are out of the model and it is quite difficul
to estimate their influence. One of such factorsoiitical decisions of the government.

It should be concluded that suggested gravity modelbe used to predict agricultural trade flow
to Russia but not from Russia.

In other words, initial hypothesis should not beeted for import from Russia as well as for export
to Russia.

The subject for discussion might be linear regmessnodel which does not take into account
specificity of each country (Stock and Watson, 2Gh@t may result in errors.

4. Conclusion

Russia is a significant trade partner for EU cadestand agricultural trade is very important part
of this partnership. Export of agricultural produith Russia from EU is 37% from the whole export.
Therefore there is an actual problem of predictibsituation in future.

The aim of the article is to compare agriculturalde flow between Russia and European Union
in the period of 2000-2015 and find some regularity

The research included the dataset with data alxpatreand import of agricultural products (24 types
of products) with each of 28 countries of EU for yigars. Data source is UnComtrade database.
The research covers the period of 2000-2015 Tha dais under cleaning process and check
normality by S-Wilk test. In order to eliminate lation’s influence the data was transformed
into the form of constant price. Software STATAW&s used for calculations.

The gravity model made in terms of research preserdependence of volume of every
of 24 imported/exported product from GDP EU, GDP, Riidtance between capitals of each of EU
countries and Russia, common border, related lagggueommon history, and availability of sea
ports. Linear regression model was constructeddch of 24 imported/exported commodities, using
robust methods. Analysis of export trade flow fr&t) countries to Russia revealed 3 groups
of products which linear regression models prowedoktthe most consistent. These products are dairy
products, eggs, honey, edible animal product; l@ges, spirits and vinegar; meat and edible meat
offal. These three groups take 34% of total volwhexport into Russia. Linear regression model
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explains only 50% of results and the rest is exjldiby outside factors. Export of meat and dairy
products corresponds to general hypothesis of yravwodel stating that the less distance between
countries, the more intensive trade flow betweemth

Analysis of import trade flows between EU countia@sl Russia proved inconsistency of used linear
regression models. Chosen four groups of impodetrfows between EU countries and Russia
products are Animal, vegetable fats and oils; Bages, spirits and vinegar; Cereals; Fish. They make
73% of imported agricultural products from Russia are hardly explained by models (R square
less than 0.3). This fact might be explained bydi@cwhich are out of the model and it is quite
difficult to estimate their influence. One of sufacttors is political decisions of the government.
In case of import the hypothesis that the lessadc#, the more intensive trade flow is true
for beverages only.

It should be concluded that suggested gravity modelbe used to predict agricultural trade flow
to Russia but not from Russia.

Further researches will be devoted to alternattedissic methods such as maximum likelihood.
It provides reliable results in case of big numiiedummy variables in model.
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Annotation: The paper is intended to estimate current statg®wernment support by subsidies
in Russian agriculture and estimate efficiency lifse subsidies in different regions of Russia.
An investigation involves 85 regions of the Russkaderation. A data source is the web site
Statistics of Russia and the web site of MinistiAgriculture of the Russian Federation. Data was
subjected to cleaning process and its relevance pvaged. The statistical software NCSS
and k-medoids clusters methods were used. Govetnsugport of agriculture in the Russian
Federation is lower than in Europe. In 2015 thaltatmount of support was 3,264 min. EURO.
Agricultural production is marginal in Russia. Rralbility of the vast majority of regions is zero
or negative without subsidies. According to resaftsluster analysis there are 3 groups of regions
depending on subsidies utilization efficiency. Resof the investigation proved that increased
amount of subsidies did not improve productioncégficy in agriculture. The linear regression
model was constructed in order to reveal dependefragricultural production volume from amount
of subsidies, GNP and share of subsidies in thelewalume of GNP. This model helps predict
the results of changes in government support. iEffy of subsidies is decreased by its improper
use and for this reason some measures such asediffypes of control (preliminary, current
and follow-up) are suggested to control utilizatafrsubsidies.

Key words: subsidies, cluster analysis, government contrgubkidies

JEL classification: G38, Q12, Q14

1. Introduction

Efficient agriculture is a foundation of country®sod security and health of entire nation. However,
agriculture needs government support due to somefgptraces. The vast majority of agricultural
lands in the Russian Federation belong to so-caléédagriculture area where government support
is vitally needed (Alborov, 2012).

A lot of studies, which suggest different approached methods, are devoted to government support
(Rezbova and Skubna, 2013; Spicka, 2015). In tiggnbang of 90-s acute decline of agriculture was
observed in Russia but in the last decade the Rusgjrarian sector is under the process of recovery
especially because of the massive state supportarken protection and subsidies coming
into agriculture (Svatos et al., 2014; Smutka gt24l15).

The Russian Federation is situated in 4 climateegdffrom arctic to tropical) and consequently

it is quite difficult to compare efficiency of utihation of one and the same amount of support
in different weather and economic conditions. Thaes in this paper it is offered to use cluster

analysis. This analysis involves 85 regions ofRlngsian Federation which are grouped into clusters.
Estimation of government support was done insidectusters.

Government regulation of agroindustrial businessaisomplicated mechanism simultaneously
influencing benefits of manufacturers of agricudduproducts, social structure of village, market
and support of environment (Kolosova, 2016). Thppsut is direct when government increases
incomes of manufacturers of agricultural produatsl @oes not influence prices of products.
This support may be presented by subsidies, dafigipayments, financing of social sector of rural
area. Indirect support is provided by means ofrireteprice regulation, credits by preferential sate
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guota for import and export of imported productsl austoms duties. Indirect support is linked
to profitable price policy, preferential taxationdacredits by preferential rates (Borniakov, 2011).

Getting subsidies is very complicated process. Bawethpanies usually apply only once whereas
the bigger companies usually apply repeatedly (@pand Naglova, 2016). Sometimes government
support becomes quite exotic, for instance, Russmoort ban is intended to support agricultural

production within the country (Smutka et al., 2016)

The aim of the article is to estimate governmeppsut efficiency in agriculture.

The objectives of the article are:

- Estimation of modern condition of agriculturedarolume of government support in the Russian
Federation

- Subdivision of 85 regions of the Russian Fed@nanto 3 clusters

- Estimation of efficiency of subsidies by meahsarelation regression analysis

2. Materials and Methods

The analysis was based in data from Russian gowwrnrstatistical regional report (Rosstat)
and Russian ministry of agriculture report. Clustealysis included the following variables: total
subsidies per 1 ha of agricultural land, ratio absidies to agricultural gross value product,
agricultural gross value product per 1 ha gros®red product per inhabitant, share of arable lands
in total amount of agricultural lands, ratio rupalpulation share in the total population. In ordeget
complete vision of each cluster the following amdhtl variables were calculated as well:
profitability of agricultural companies and itsenssity. Missing values were approximated.

The 2015 year was investigated. The research iedoR5 regions of the Russian Federation
and the data was under cleaning and checking niiyntgl Shapiro-Wilk test (Shapiro and Wilk,
1965). Calculations were made in NSCC and STATAveare.

Medoid partitioning algorithms were utilized in erdto make cluster analysis. It is used attempt
to accomplish this by finding a set of represemeatbjects called medoids. The medoid of a cluster
is defined as that object for which the averagesidigarity to all other objects in the cluster
is minimal. The medoid algorithm by Kaufman and Bsreuw (2008) is applied. Two of the most
difficult tasks in cluster analysis are decidingtbe appropriate number of clusters and decidivg ho
to tell a bad cluster from a good one. KaufmanRadsseeuw define a set of values called silhouettes
(s) that provide key information about both of #n&ssks. The silhouette measures how well an object
has been classified by comparing its dissimilasiihin its cluster to its dissimilarity with its aeest
neighbour. When s is close to one, the object i alassified. When s is near zero, the object was
just between clusters A and B. When s is closeegative one, the object is poorly classified.
Kaufman and Rousseeuw interpret the average sifteo&. When SC exceeds 0.5, a reasonable
structure has been found. Otherwise the structurgeiak and could be artificial. The Manhattan
distance method for place similar objects in ongstelr is applied (Strauss and Maltitz, 2017).
The Manhattan distance thetween rows j and k is computed using

P&
dy = ZELUE (1)

where §ik = zj-zx for interval variables. P denotes a number ofaldes. In order to remove
distortions due to the differences in scales, @@ d@re transformed to a common scales zij and zik
using standard deviation.

The cluster analysis uses 5 structural variabkeso(pof subsidies to agricultural gross value paidu
agricultural gross value product per 1 ha., greggonal product per inhabitant, share of arablddan
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in total amount of agricultural lands, ratio rupalpulation share in the total populafi@nd one key
income indicatortptal subsidies per 1 ha of agricultural latwclassify the Russian region&ariables

for cluster analysis were checked on correlatiomlid not exceed 0.8. Correlation more than 0.8
misrepresents cluster analysis (Kaufman and Rouss2@08). Linear regression model was
constructed by robust method as the database hasmoal distribution.

3. Results and Discussion

Variables characterizing agriculture in the Rusdiaderation are presented in the Table 1. Area
of lands available for agricultural activity is gril1.17% from the total country square. Agriculture
is extensive and does not require significant itnmesits but provides low output. Cropping capacity
of grain is 2 times less than average one in EWpite of this fact the Russian Federation is a key
exporter of grain to other countries. As a comperis Poland (this country has intensive agricelfur
an amount of government support was 3.56 bin. EWMR@015 (Statistical yearbook Agriculture
and Food Economy in Poland, 2015) but in Russiaas 3.26 bin. EURO though Polish square
of agricultural land is 10 times less than in thes§tan Federation.

Table 1. Estimation of current condition of agrtoué in the Russian Federation

Ne Definitions Amount

1 Total country square , thou. km2 17,125.19
2 Square of agricultural land, thou. km2 1,912.69
3 % of agricultural land in total country square A

4 Cattle, thou. head 18,992

5 Milk whole fresh cow, thou. t 30,797

6 Cow milk yield, kg 5,140

7 Wheat, thou. t 61,786

8 Wheat yield, (1 dt from 1 ha) 23.9

9 Total amount of subsidies in the agriculturateedIn.EUR 3.26

Source: Rosstat, Ministry of agriculture reportthaors’ calculation
There is the only one program of government suppbrgriculture in the Russian Federation.
«Government program of agriculture developmentragdlation of markets of agricultural products,
raw materials and food». Volumes of government etpgre presented in Figure 1. Actual amount
of government support in 2015 was decreased bytih&s due to weakening ruble and strong
inflation.

Figure 1. Subsidy assistance dynamics in agricltéithe Russian Federation in 2008-2015 (bin.EUR)
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Source: Ministry of agriculture report, authors’ Icalation

Structure of government support in 2015 is presemteetails in the Table 2. Such industries astpla
cultivation and animal breeding make 60% of thalteblume.

Regulation of agricultural products and food ana raaterial markets provides regulation of food
products market including results of import phase o
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Investment interest rate of subsidies makes 1tBeofvhole amount. It means that 1/3 of the amount
is intended for modernization and intensificatidragricultural production. Banks provide special
credits to private farmers and agricultural companand interest rate of these credits is partly
financed by government.

Table 2. Content of agriculture development progna2015

No Definitions Total amount of subsidies

Total , min EUR 3,264.65 100%
1 Plant cultivation development 1,042.18 31.92
2 Cattle breeding development 983.33 30.12
3 Steady development of rural area 246.63 7.55
4 Land improvement 115.08 3.52
5 Technical and technological modernization 77.33 372
6 Minor business forms support 173.42 5.31

Regulation of agricultural products and food and raaterial
7 markets 450.43 13.80
8 Development of finance and credit system in agrastdal
complex 176.25 5.40

Source: Ministry of agriculture report, authors’ Icalation

Number of companies involved into «Government pmogr of agriculture development
and regulation of markets of agricultural productsy materials and food» is relatively small.
According to the report of Ministry of Agricultur€@015) the only 3.55% of the total number
of companies joined this program in 2015. This paagis not popular for quite complicated reason.
To join this program it is necessary to fill bigmber of documents. Agricultural companies are
poorly informed about this program. Banks providghhinterest rates for using investment credits.
High inflation is one of the reasons, too. Agricuétt companies are not sure in future government

policy.

Regions divided into 3 clusters are presented & Table 3. Amount of subsidies per 1 ha
of agricultural land is 7.89 EURO in the first dieis Amount of subsidies of the second cluster3d 5
times more than in the first cluster. The thirdstér has 12.48 EURO per 1 ha.

Table 3 - Variables for clusters analysis

Ne Definitions 1 cluster 2 cluster 3 cluster
1 Total subsidies per 1 ha of agricultural land U 7.89 43.48 12.49
2 Ratio of subsidies to agricultural gross valuedpict, % 3.30 4.08 3.03
3 Agricultural gross value product thou. EUR. pdral 0.74 0.56 0.35
4 Gross regional product per inhabitant, thou. EUR. 4.74 4.69 4.26
5 Share of arable lands in total amount of agnicaltlands 51.12 65.14 69.28
6 Rural population share in the total population, % 32.84 30.74 27.25
7 Number of regions in the cluster 23 24 35

Source: authors’ calculation

The vast majority of regions in the second clustare poor weather conditions (Siberia and Northern
part of the Russian Federation) and amount of digssis relatively big as the region has big area
and share of agricultural lands is relatively small

Additional variables characterizing each cluster@nesented in the Table 4.
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Table 4 - Additional variables of regions dividedai clusters

Ne Definitions 1 cluster 2 cluster 3 cluster
1 Wheat (1 dt from 1 ha of harvested acreage) 25.47 23.38 19.56
2 Milk yield per 1 cattle unit, kg 4,567.44 5,048.4| 4,894.89
Mineral fertilizer amount (equivalent to 100% o#épt-food
3 basis), kg per 1 ha of crop of agricultural plants 48.84 53.62 23.16
4 Organic manuring, t per 1 ha of crop of agriaatylants 2.44 1.42 1.0
Profit margin of plant cultivation products (withissidies
5 from state budget), % 11.28 14.28 20.4
Profit margin of cattle breeding products (with sies
6 from state budget),% 2.99 14.59 11.53
7 Feeds consumption per 1 cattle unit, (dt featsun 28.52 27.58 29.5
8 Salary per 1 month, EUR 438.08 408.51 389.04
Profit margin of agricultural organizations withaubsidies
9 from state budget % -3.12 4.67 8.95
Profit margin of agricultural organizations withbsidies
10 from state budget % 14.19 17.78 17.85

Source: authors’ calculation

Variables of production intensification are relativat the same level in all clusters. At the séime
profit margin is different. In spite of the factttplant cultivation and animal breeding has reddyi

the same share of subsidies 30% of the total amthait profitability is equal in the second cluste
only but in the first and in the third cluster iffdrs by several fold. Line 8 and line 9 (profiangin

of agricultural organizations) present efficiendyutilization of subsidies. For instance, in thesfi
cluster profit margin was increased from -3.12%4dl 9% i.e. profit margin was 5.5 times increased
when the amount of subsidies was 7.89 EURO per. Inhthe second cluster profit margin was
increased only 3.5 times though the amount of siigsivas 43.48 EURO per 1 ha. As a result there
is paradox that the first cluster has the leastuarhof subsidies but uses them the most efficiently

However, taking into account the fact that uno#iénflation was more than 20% in 2015, condition
of profitability and efficiency of agricultural cgmanies is uninspiring.

According to cluster analysis it is impossible taka reliable conclusion about efficient utilization
of subsidies. Pairwise correlation for cluster gsigl and further linear regression analysis
is presented in the Table 5.

Table 5. Pairwise correlation

Definitions GdpAg Subs SubGDPAg GDP Field | People
Agricultural gross value product
thou. EUR. per 1 ha. (GDPAQ) 1.0000
Total subsidies per 1 ha of agricultural
land, EUR. (Subs) 0.4373 1.000d
Ratio of subsidies to agricultural gross
value product, % (SubGDPAQ) 0.2147* 0.8362* 1.0000
Gross regional product per inhabitant,
thou. EUR. (GDP) 0.2557*  0.52447 0.8284* 1.0000
Share of arable lands in total amount
of agricultural lands,% (Field) 0.0593 -0.3739*  4067* -0.4432*| 1.0000
Rural population share in the total
population, % (People) -0.2535*  -0.102D -0.1382 27@4* | -0.1803| 1.0000
Profit margin of agricultural
organizations with subsidies from stgte
budget % (Profit) -0.0144| 0.265271 0.3807* 0.4066* 0.0582| 0.0534

Source: authors’ calculation
Linear regression model is presented in the TabRevgalue for all indicators is less than 0.05. lelod
is significant. R-squared is equal 0.49. It maystaed that 49% of variables influencing efficient
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utilization of subsidies can be explained by meahsnodel. Optimum number of coefficients
and check of their significance was selected fodehby means of tests and comparison of R-squared

adj.
Table 6. Linear regression results
Number of obs 84

F( 3, 80) 11.58

Prob > F 0.0000
R-squared 0.4916

GdpAg Coef. RotI)Eur?t Std. t P>It [95% Conf. Interval]

Subs 0.00526120 0.0009755| 5-39 0.000 .0033198 .0072026
SubsGdpAg -6.532334 1.790588 | -3.65 0.000 -10.09572 -2.96895
GDP 0.0670437 0.0238418 | 2.81 0.006 .0195969 .1144905
Cons 34.91366 3.320957 10.51 0.000 28.30474 4152257

Source: authors’ calculation

Increasing agricultural gross value product in AuthEUR per 1 ha. leads to increasing subsidies
in 0.005 EUR per 1 ha, decreasing ratio of subsith agricultural gross value product to 6.53% and
increasing gross regional product per inhabitaft&UR.

This model proves the fact that increasing of potida volume in agriculture leads to increasing
of subsidies. It was chosen 17 indicators for esiom by cluster analysis. These indicators
characterize the production of agricultural proddodm different sides - natural and financial.

It is possible to see positive relationship betwixal amount subsidies per 1 ha of agricultunatila
and profit margin of agricultural organizations hv#ubsidies from state budget.

Inappropriate use of subsidies is an actual problerthe Russian Federation. Many follow-up
mechanisms intended to control appropriate issdarmafs operate formally or do not operate at all.
Subsidies should be followed up at each stageinfinalry stage should realize check of applications.
Current stage is intended to control whether fusdr gets needed money. Follow-up stage should
control appropriate utilization of money.

It may be concluded that government support ofcaffural companies is of great importance
for the whole population of the country. Howevessue of government support is still subject
for discussion. In the research (Webb and Block,02@n opposite point of view was discussed.
Developed countries such as the USA, Canada anchd@®gr support agriculture very well but
manufacturers of agricultural products are focustqatoduction of cheap products, for instance, corn
syrup instead of fruits, in order to get more grdfibrings negative results to health of popwiati

4. Conclusion
The aim of the paper is to estimate agricultureeffidient utilization of subsidies by means ofstler
analysis and correlation regression analysis.

- Modern agriculture in the Russian Federation beddogextensive type.

- In 2015 amount of government support was 3.26 BIBRO, and 1/3 of it was intended
to cover investment interest rate of subsidies.other words, subsidies were spent
on modernization and intensification of agricultyyeoduction.

- K-medoid was used for cluster analysis. To makelyaisa 85 regions of the Russian
Federation were divided into 3 clusters dependimgamount of subsidies per 1 ha
and efficient utilization of subsidies.

- Regions with the least amount of subsidies uskeitmost efficiently. Having 7.89 EURO
per 1 ha, profitability of agricultural companiesshincreased 5.5 times.
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- Subsidies mainly influenced financial variableshsas profit margin. Variables of production
intensity were constant.

- Model obtained by linear regression analysis presidl9% of explanation of revealed
dependence of agricultural production volume fromoant of subsidies, GNP and share
of subsidies in the whole volume of GNP. This madklws prediction the results of changes
in government support

- In order to stop inappropriate utilization of sulss it is suggested to implement stage-
by stage control. Applications are controlled atlipminary stage. Current stage controls
if final user gets needed money and appropriatzation of money is controlled at follow-
up stage.

Further researches will be devoted to comparisaalyais of regions from Vishegrad group
and the Russian Federation and analysis of efficigiization of subsidies.

References

Alborov, R., Marcovina, E. and Akhmetzyanov, M. 120, “Integrated System State Regulation
and Mechanism of Anti-Crisis of the Agriculture Repment”, The Bulletin of Izhevsk State
Agricultural Academy Recmuux Hoicescrkoii Cenvckoxossicmeennou Axademuu), Vol. 4, no. 33,
pp. 18-21, ISSN 1817-5457

Borniakov, E. (2011), “International experiencegozernment support of agriculturélhe Bulletin
of Izhevsk State Agricultural AcadenBedmuux Hicescrkou Cenvckoxossticmeentnou Axademuu),
vol. 2, pp. 11-16, ISSN 1817-5457

Kaufman, L. and Rousseeuw, P. (200&intling Groups in Data: An Introduction to Cluster
Analysis”, Wiley, New York, ISBN 9780471878766

Kolosova, T. (2016), “International experience alvgrnment support of agricultureEEconomy
of Agricultural and Processing Enterprises Oxpromuxa  CenbCkoxo3sauiucmeeHHbIX
u Ilepepabamwisarowux Ipeonpusmuii), vol. 5, pp. 67-70, ISSN 0235-2494

Rezbova, H. and Skubna, O. (2013), “Analysis ofithpact of Subsidies on Economic Performance
of Agricultural Enterprises in the Czech Republiefpceedings of the Agrarian perspectives XXII
Prague, pp. 78-85, ISBBI78-80-213-2419-0

Shapiro, S. and Wilk, M. (1965), “An analysis ofriaace test for normality (complete samples)”,
Biometrikg vol. 52, no. 3-4, pp. 591-611, ISSN 0006-3444

Smutka, L., Spicka, J., Ishchukova, N. and Selhy(2R16), "Agrarian import ban and its impact
on the Russian and European Union agrarian traderpgnce”, Ayricultural Economicsvol. 62,
no. 11, pp. 493-506, ISSN 1805-9295, DOI 10.17224/2015-AGRICECON

Smutka, L., Zhuravleva, E., Pulkrabek, J., Benesbwand Maitah, M. (2015), "Russian Federation
- Sugar Beetind Sugar ProductionListy cukrovarnicke a reparskegol. 2, pp. 72-77, ISSN 1210-
3306

Spicka, J. (2015), “Insolvency in agriculture - iagp of current subsidies on financial position”,
Proceedings of the ¥OInternational Scientific Conference on Financiabiagement of Firms
and Financial InstitutionsOstrava, pp. 1279-1284, ISBN'8-80-248-3865-6

Spicka, J. and Naglova, Z. (2016), “Distribution tbe investment subsidies in the Czech meat
processing industry”,Proceedings of the Agrarian perspectives XX®fague, pp. 384-391,

ISBN 978-80-213-2670-5

165



Strauss, T. and von Maltitz, M. (2017), “Generalisiward's Method for Use with Manhattan
Distances”, Public library science, vol. 12, no. 1, pp. 204-226, ISSN 1932-6203,
DOI 10.1371/journal.pone.0168288

Svatos, M., Smutka, L. and Ishchukova, N. (201Zh€' position of agriculture in the Russian
Federation - the last two decades development ety Agricultural Economics vol. 11,
pp. 489-502, ISSN 0139-570X

Webb, P. and Block, S. (2010), “Support for agtierd during economic transformation: impacts
on poverty and undernutritionProceedings of the National Academy of Sciencégedfnited States
of Americavol. 109, no. 31, pp. 12309-12314, ISSN 0027-8424

Agriculture and Food Economy in Poland, Statistiggdrbook Ministry of Poland Agriculture, July
2016, [Online], Available: http://www.minrol.gov.JlAccessed: 25 May. 2017]

Federal State Statistics Service of the Russiaerfaédn (2016) “Russia in figures”, Federal State
Statistics Service of the Russian Federation, 2046, [Online], Available: www.gks.ru, [Accessed:
25 May. 2017]

Ministry of Agriculture of Russian Federation (2QI8lational Report about Agriculture” Ministry
of Agriculture of Russian Federation, May 2016, @], Available: www. mcx.ru [Accessed:
25 May. 2017]

166



SOCIAL FARMING IN THE LEGAL AND ECONOMIC
ENVIRONMENT OF THE CZECH REPUBLIC

Renata Korcova?, Sylvie Kobzev Kotdskova? and Sylva Svejdarova3

2Department of Humanities,  *Department of Law, Faculty of Economics and Management, CULS Prague,
Czech Republic

lkorcova @pef.czu.cz, 2kotaskova @pef.czu.cz, 3svejdarova@pef.czu.cz

Annotation: The aim of this article is to specify the economid legal aspects of social farming
(also referred to as social agricultural, greenecfarming, green care etc.) in general terms,
and in relation to seniors in the Czech Republent@l Europe, primarily with regard to rural areas
in the South Bohemian Region. Social farming isahod of real integration of socially or physically
disadvantaged persons into society through vargeshanisms such as social services, employment,
leisure activities, education, etc., all in theedircontext of agriculture and rural communitiegra®
areas have traditionally been conceived as settlsmautside cities which usually have a lower
population density and are frequently associateth whe agricultural sector. The concept
of agriculture includes many functions, e.g. prdagucfunction, cultural function or social function
Social farming is a current topic that relatesgiiratlia, to the social exclusion of seniors, andhach
attention is paid mainly due to its potential foe twhole of society and rural areas. Social exctusi
of seniors can be understood as a lack of participaf a person in the age of 65+ in the life
of the society, accompanied by a higher degree efeddence on the care of another person.
This article also reflects the results of reseamiducted via a focus group in the second halbdab2

Key words: Social Agriculture, Social Farming, Green CarerdRéreas, Senior, Social Services,
Czech Republic

JEL classification: K10; Q10

5. Introduction

Social farming, also referred to as Green Care Fayn$ocial Agriculture or Farming Therapy, has
been implemented in the Czech Republic for sewaals primarily on agricultural farms, usually in
direct or indirect collaboration with NGOs. Currgnan indispensable part of the institute of sbcia
farming is the mechanism of financial and non-ficiahsupport of the agricultural sector. Social
farming includes two concepts: multifunctional agiture and social services. The multifunctional
concept of agriculture includes the production fiorg the landscape, environmental, recreational,
cultural, social, settlement-generating functiarg] others. Social farming particularly developes th
social function of agriculture, particularly viaetemployment and social inclusion of disadvantaged
people, and by social services and other activitiearal areas. These activities are focused aal ru
areas due to the expectation of their worse avliflabompared to the offers in cities.

6. Materials and Methods

Agricultural social policy is an important pillarf searly every national agricultural policy.
Competitive agriculture is the main achievemeraaive farmers who “have to rely on their ability
to provide adequately for themselves and their deégets in their old age and in the event of
accidents, sickness, death and the need for nucairgj (Act No. 108/2006 Coll.). The agricultural
social policy “helps to avoid social hardship agsult of the structural changes in agricultur&tt(
No. 108/2006 Coll.)

The data presented in this article was obtainedahdequently processed mainly through an analysis
of professional literature and related legal regoies. Primarily Czech, but also foreign literature
was worked with. The aim of this article is to defisocial farming and its importance, in particular
in relation to social exclusion. Another methodatdsed and used for the purposes of this article is
a focus group, which was used to determine theestibsg opinions of seniors in selected territories
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of the Czech Republic regarding their positionacisty and the issue of social farming. The focus
group method provides a certain form of comprorbseveen the advantages of direct observation
and individual interviews (Act No. 435/2004 Coll.).

7. Results and Discussion

Green Care and Social Agriculture:

Social farming is a relatively new concept thatrisnarily based on the concept of “Green Care’, i.e
a “broad spectrum of almost any activities thatsarectured, planned or documented, and are based
on the interaction between man and nature to aetieman welfare” (Chovanec, 2015). Green Care
includes many activities of various kinds, e.g.cteag, educational, socially-inclusive, working,
therapeutic and others, whose main principle isatlithuman contact with the natural elements and
their positive effects on the quality of humani{€hovanec, 2015). ,Being a Green Care service
provider means that the farmer's function is ex¢éendhat is, by shaping a therapeutic environment
and being a role model, which takes a genuineastemnd belief in the idea of Green Care, andtgbili
to think creatively and innovatively* (De Bruin, 2B). The individual activities covered by the
concept of Green Care are shown in the followirzgupe.

Figure 1. Scheme Green Care umbrella — the diyes§igreen care
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Social farming has a specific position amongsitGneen Care tools, as it includes an entire complex
of different activities ranging from rehabilitatiamd therapy in terms of providing social servites,
the inclusion of people with special needs intoetyc to education, improvement of rural culture
and employment aspects. This complex of activdiee represents the objectives of social farming.
An indispensable role of social farming is the iy of social inclusion of disabled and sociall
disadvantaged people in rural areas. Social farrnargbe used when working with a number of
specific persons, e.g. for community-living of thiderly with dementia (Erasmus+, 2016) or other
health or social problems.

In general, the emergence of social farming caimked to the emergence of society, wherein living
and working in rural areas meant not only the natefor subsistence, but were also important for
their beneficial effects. For example, in the ppatks and gardens were created as part of fasiliti
for the institutional care for the sick. One exam the so-called Camphill Movement with its
specific attitude to persons with special needd,tha so-called holistic approach to conceptuaiizin
care as a healing, socialization and educatior@gss, and everyday life in the community of an
agricultural farm. “The philosophy of the Campibvement is an agricultural farm which creates
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conditions for life, work and socialization of péemith mental disabilities (approximately hundreds
of units in 20 countries)” (Federal Ministry of Fshad2009). The first social farming institution was
in the early 19 century in Germany. However, the institutions relgeing more developed in various
countries in the late 0century. Currently, the countries where the sdeiahing is at a high level
are “Great Britain (about 200 social farms), Fimlgabout 500 social farms) and Norway (about 800
social farms)” (Chovanec, 2015). Social farmingnigts infancy in the Czech Repubilic.

From a legal perspective, there is no legal dédiniin the Czech Republic that could define and
construe the concept of social farming. Social fagncan be perceived as a set of agricultural
activities that are oriented on supporting socialyd physically disadvantaged people, social
inclusion, labour market integration, services amded with rural areas with the aim of the
development thereof. For completeness, it is nacgss mention the definition set out in the opmio
of the European Economic and Social Committee oD&2ember 2012, which favours the term
Social Farming and states that “social farmingrisranovative approach that brings together two
concepts: multifunctional agriculture and socialvemes / healthcare at the local level. Within the
production of agricultural goods, it contributesthe welfare and social integration of persons who
have specific needs.” (Lund, Granerud and EriksX@ib). In article 3.3 of this opinion, a possible
definition of social farming is presented — ,Sod@iming could thus be provisionally defined as a
cluster of activities that use agricultural res@sre both animal and plant — to generate sociailcesr

in rural or semi rural areas, such as rehabilitatiberapy, sheltered jobs, lifelong learning atiteo
activities contributing to social integration (aodimg to the definition used in COST (European
Cooperation in Science and Technology) Action 8@ een Care). In this sense, it is about —among
other things — making farms places where people patticular needs can take part in daily farming
routines as a way of furthering their developmerdaking progress and improving their well-being®
(Lund, Granerud and Eriksson 2015).

The following table shows the main benefits of abdarming that are beneficial not only for
individuals, but also for society, the area of agjture and rural areas.

Table 1. Social farming benefits

Availability of social services in rural Greater efficiency of social care andl

areas social aid
Creation and maintaining of jobs in rural  Specific benefits for individuals
areas
Strengthening mutual responsibility and Improving the environment
improving relations
The possibility of new sources of income Establishment of links between rural
for small businesses areas and educational institutions

Source: Own processing according to Chovanec (2015)

Social farming is focused on three main areas:ywton, services and education. The production is
directly related to employment, i.e. to creatinggaand subsequent employment of persons with
normal or protected jobs using financial contribos and support. Services aim to integrate people
into normal life of society. Education refers tadiaties of an activation and educational natuné&dd

to the rural environment and agricultural activity.

The following picture shows social farms operatinghe Czech Republic. As mentioned above,
social farming in the Czech Republic is still is ihfancy.
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Figure 2. Map of social farms in the Czech Republic
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So-called examples of good practice include “Sdnu2a¢ERATOV, z.s., which operates in the
evacuated village of Neratov on the Czech-Poliglldéroand has been trying to restore this area and
offers homes and work for physically and socialsadvantaged people.” (Federal Ministry of Food,
2009). Another example is Farma dvCihovice, which “is part of the premises of non-irof
organizations Pomoc Tyn nad Vltavou, z.s. and DoswWneZKky, 0.p.s. Both organizations provide
services to people with disabilities - protectedksbops, social services, rehabilitation centrepseh
purpose is to assist these people in incorpordtiegy into normal society.” (Federal Ministry of
Food, 2009).

In the Czech Republic, there are several formsofhemic securing of operation of activities related
to social farming. These are regional grants anokidies, operational programmes, national
programmes and other support options. Among othiegs, the action or development plans of
individual regions contain subsidy programmes fedusn environmental, social or agricultural
areas. For example, in the South Bohemian Reglmset are Support Services programmes not
defined in Act No. 108/2006 Coll., on Social Seedcas well as Support of Direct Sales of South
Bohemia Agricultural and Food Products, or the EVP&gramme - Environmental Education,
Training and Awareness.

In terms of national programmes, the activitiefpooft-stock company Podipny a garatini rolnicky

a lesnicky fond, a.s (hereinafter “PGRLF") are esis¢ The sole shareholder of this company is the
Ministry of Agriculture of the Czech Republic. Itsain activity is “subsidizing a part of interest on
loans of business entities in the area of agricejtorestry, water management and industriesmigal
with processing of production from agricultural guation, and financial support of insurance”
(Federal Ministry of Food, 2009). In 2015, a “coetply new social farming programme was
launched, from which it is possible to provide istreent and operating loans with the possibility of
reducing the loan principal up to the limit of tledevant de minimis regulation, even repeatedlyy Th
loans are intended to support primary agricultpralducers, who employ or will employ persons
with disabilities on their farms. The amount of Blllion CZK is intended for social farming.”
(Federal Ministry of Food, 2009). In addition, ongetwice a year the Ministry of Agriculture
announces a tender for support of projects of rmremqmental organizations (NGOs) — i.e.
institutions, associations, public service socgti®undations, specialized facilities of registere
churches and religious groups and other legaliesititvhose main “subject of activity is providing
mainly health, cultural, educational and socialvees, and to provide social and legal child
protection, as well as to individuals who providels services or social and legal child protection i
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the central authority decides as such. The tangetps of the project are particularly children unde
18 years of age, youths under the age of 26, nsips of children and youths, seniors, people with
disabilities, people in social need, ethnic minesitthe Roma community (specific problems), people
at risk of drugs or addicted to drugs, refugeeifmers, fellow countrymen and residents of rural
areas” (Federal Ministry of Food, 2009). Other oxadil programmes include the State Programme of
Environmental Education and Awareness (Ministrytleé Environment) or General Educational
Programmes (Ministry of Education, Youth and Sports

Operational programmes from which social farmingy edso be funded are, for example, the
Operational Programme for Employment, the Rural dlggment Programme or the Integrated
Regional Operational Programme (IROP).

Another example of support possibilities is thedaras+ educational programme of the European
Union for the period from 2014 to 2020, which foesi®n mobility in different areas of education.
“Erasmus+ aims to increase the quality and adeqobqualifications and skills. Two thirds of the
funds from this programme are intended for schblpssfor more than 4 million persons for study,
training, work or volunteering abroad from 20142@20 (compared to 2.7 million from 2007 to
2013)” (Morgan, 1997).

Main participants and target groups of social farmng

The main participants in the field of social fargiare all those (individuals, legal entities, pabli
administration) who apply the procedures and ruéssocial farming in practice. These are
municipalities and regions, social enterprises, SGESIF project implementers, farmers, registered
providers of social services and social workers.

The target groups are primarily people who areddigataged in the job market, social services users,
the target groups of related projects (in particlESIF) and the general public. Czech legal
regulations that deal with this area are partid¢ul&ct No. 89/2012 Coll., Civil Code, Act No.
90/2012 Coll., on Commercial Corporations, and the

The institutions dealing with social farming areplementers of policies and support programmes.
In the Czech Republic this is primarily the Minjstf Agriculture, which defines rules for farmers
through Act No. 252/1997 Coll., on Agriculture. Ookthe fundamental pillars of the grant policy
of the Ministry of Agriculture is PGRLF. “The offesf PGRLF support programmes currently
includes fifteen programmes intended for primargicdtural producers, processors of agricultural
production and entrepreneurs in the wood processmagforestry industries” (PGRLF, 2016). The
Ministry for Regional Development negotiates andrdmates conditions for the programmes of the
so-called Common Strategic Framework for the pnogneng period of 2014 to 2020. Another public
authority is the Ministry of Labour and Social Affg which is the creator of social policies, aimd,
relation to the objectives of social farming, itrparily proceeds from Act No. 435/2004 Coll., on
Employment, Act No. 108/2006 Coll., on Social Seeg, and Decree No. 505/2006 Coll., which
implements certain provisions of the Act on SoSiatvices. Ministry of Education, Youth and Sports
also operates herein in direct relation to edunatiegal regulations in this field are particulaflgt

No. 561/2004 Coll., Education Act, Act No. 563/20@bll., on Pedagogical Staff and on
Amendments to Certain Other Acts, and others.

Support of socially and physically disadvantaged grups

Socially-disadvantaged people, or those who ar@akpexcluded or at risk of social exclusion
particularly include the unemployed, disabled pessopersons receiving a pension, mainly a
retirement pension, persons from families with mtiven three children, those from incomplete
households, etc.
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Social exclusion, otherwise also social disquadiien and segregation, is largely an involuntary
process wherein not only individuals, but also gaf persons are directly or indirectly deprivéd o
access to resources that are necessary, at amytgnesand at any given location, for integratiotoi

the social, economic and political activities otigty as a whole. Social exclusion can happen for
many reasons, such as low income, poor educatisoriination, spatial isolation, poor living
conditions, bad health condition, etc. Sociallylaged persons are “severed” from various
resources, offices and services, including medazalities and educational institutions.

In the Czech Republic, assistance and support tialgo disadvantaged people is primarily
introduced in the legal regulation of Act No. 10838 Coll., on Social Services, which should enable
social integration for such persons, or preventa social exclusion through the so-called social
services. This Act (section 1, paragraph 1) regsldhe “conditions for providing assistance and
support to individuals in unfavourable social siinias... through social services and care allowsnce
conditions for authorizing the provision of soaatvices, public administration in the area of abci
services, inspection of the provision of sociavsms and the prerequisites for carrying out social
services activities” (Sempik, Hine and Wilcox, 2D1Dhe Act on Social Services came into force on
1 January 2007 after almost 16 years of legislgireparations. This Act (section 67, paragraph 3)
considers a physically disabled person as an iddali“who has the ability to perform a systematic
job or other gainful activity, but his or her atylto be or remain employed, carry out an existing
occupation or use existing skills or acquired digations are significantly limited due to his crh
long-term poor health” (Social farming portal, 2016

In 2015, a research survey using a focus groupadetfas carried out that was focused on seniors
in the Czech Republic, specifically the South BolamiRegion. In terms of constitutional definition,
the Czech Republic is divided into basic local gomgents — municipalities and higher territorial
self-governing units - regions. There were two fgtoups with a total of 31 seniors. The first grou
consisted of 15 seniors, and the second of 16 enibe average age in the first group was 69.31
years and 70.53 years in the second group. Eattte afeniors had to fulfil four conditions. The firs
condition was a direct relationship to a rural anehich was assessed according to permanent
residence in a municipality with a population oftop2,000). The second condition was permanent
residence in South Bohemia. The third condition ted this had to be a person without a legal
capacity restriction. The last condition was tihatré was to be no family or similar relationshiphwi
another focus group respondent. Four topics weseudsed in both focus groups - namely housing,
leisure activities, social exclusion and povertyrelation to social farming, the seniors were dske
whether they had encountered this concept. Sunghsi none of the seniors had ever apparently
heard of this concept. The concept was subsequexphained and a wide debate took place in both
groups about social farming. In both groups, theiss liked the idea of social farming. An
interesting finding was that in the first groupsehiors, the individuals preferred to be in the
organizers who would like to actively contributeth@ implementation of projects and assistance to
individuals in need, at least in terms of voluntacyivities which would constitute a way for theon t
spend their leisure time. Adversely, in the secgnoup, from the very beginning the seniors
considered themselves individuals in need for wisoich projects would be suitable, primarily due
to their solitude in rural areas.

8. Conclusion

Social farming is an expanding area distinguishgg@drticipation in working life, social inclusion,
retraining and therapeutic activities, educatioaetivities, social services and personal assistance
services. Given the importance of social farming oth individuals and society, it would be
appropriate for social farming to be recognizedtanlevel of the European Union, beyond the state
definition, and in particular beyond its legal atfion. In relation to the seniors who were respsntd
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of the research, it would be desirable to ensueatgr awareness, particularly in relation to pegson
who are socially excluded or at risk of social esabn. An indisputable advantage of social farming
is connection between individual aspects and fonstiof agriculture with so-called individuals in
need.
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Annotation: In a medium-term conception of economic and sog&@lelopment of the Slovak
Republic the task of strengthening effectiveness eompetitiveness of agro food sector was
determined in order to acquire the adequate uiitimeof domestic production factors but as well
as the advantage of international trade respeetingonmental and social functions of agriculture
in a society. Loan products of commercial bankstseoming the crucial sources of financing
in the subjects of agricultural primary productioim the past banks considered the sector
of agriculture as non-perspective mainly from theason for insolvency. Loan availability
for agricultural companies improved after the emteaof the SR to the EU for the eligibility of dite
payments. Commercial banks became the insepaiiablecfal stimulus of agricultural companies
and provide farmers with bridging loans for preaficing of subsidies which have a possibility
to acquire them in the form of direct payments fiitve funds of the European Union and the State
Budget of the Slovak Republic. The article focusashe assessment of development and actual
state in the structure of loans provided to subjeétagricultural primary production by means
of subsidies and offered loan products of commEbaaks.

Key words: agriculture, Common agricultural policy (CAP), cmercial banks, short-term loans,
medium-term loans, long-term loans

JEL classification: M21, Q14, Q18

1. Introduction

Entrepreneurship on the agricultural land belong®ray the oldest economic sectors of every
country. Slovakia and its countryside was a typagahrian country for many centuries (Rovny et al.,
2015). The agricultural sector in Slovakia was ¢sfarmed after 1989 when the centralized economy
ceased to exist (Téth et al., 2015). After the asiom to the European Union, the Slovak agriculture
entered the large European market which involvdkegtablished businesses of advanced countries
which stand for a severe competition (Szabo anch&r2015). In the current era of globalization
the position of agriculture is changing especiatiythe trend of EU Common agricultural policy
(CAP) reforms (Horska et al., 2013). Integratiotoithe EU single market provided opportunities
to the Slovak Republic for better exploitation f comparative advantages (Bartova and Kényova,
2015). The European Union and its policy distinalypport agriculture in the individual member
states (Svatos and Smutka, 2012). Principles amdsfof realization of the CAP have developed
and gradually changed throughout its existence.aldheystem applied by the CAP of EU influences
in a significant way the economic situation of agtiural enterprises (Homolka and Svecova, 2012).
During the 50 year existence of the CAP, many famerinstruments have been implemented. Many
reform steps have been done and many analysedbbawnerovided to contribute to an improvement
of farmers” situation and maintaining agricultuaativities across the EWREzbova and Tomsik,
2012). In a conception of economic and social dgyekent of the SR the task of strengthening
effectiveness and competitiveness of agro foodses determined in order to acquire the adequate
utilization of domestic production factors but aslivas the advantage of international trade regpgct
environmental and social functions of agricultur@isociety. Therefore the effective and systematic
financial support is indispensable as a lack dririal sources is considered to be the biggesebarr
of development of entrepreneurs in agriculture.akaial sources are acquired mainly from bank
sector which offers various schemes and modelmanting by means of loans. The next possibility
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of available sources is represented by a huge amofuexternal long-term financial sources
from the EU funds, several subsidies and grantghvhre arising from the membership of the SR
in the EU.

A new financial frame will be hold in the EU memistates in a new budget period 2014-2020.
It is supposed that the fundamental changes wiithofinancing of agriculture and the country

and will influence significantly incomes of agritwdal producers in the EU member states
(Boh&kova and Hrabankova, 2011). The article focusdb@massessment of development and actual
state in the structure of loans provided to subj@dftagricultural primary production by means

of subsidies and offered loan products of commEbaaks.

2. Materials and Methods

It is indispensable to create suitable competitifueancial and business environment in order
to secure a sustainable development of the SReicdhtext of global economic changes. The need
for securing of financial means required for operat investments or renewal of techniques
and technologies is ongoing in the agriculture wtiihancial flows are often unstable. Therefore
the financial institutions adapt their productsit® clients as well as to the sector of agriculture
Database for solving of the mentioned issue isguiesl by data included in the financial statements
of central database of the Ministry of Agriculttaed Rural Development in the SR for all legal
persons farming on agricultural land in the Slowépublic within the years 2008 -2015, data
from information letters of Statistical Office dfé Slovak Republic and selected banks. Inductive —
deductive, analytical — synthetic logical sciewtifnethods and methods of comparison by means
of chain indexes are used for understanding antheapon of issue. The data were processed using
Microsoft Excel spreadsheet. The results obtainmedirgerpreted by basic descriptions statistical
characteristics of the development index and péagenstructure.

3. Results and Discussion

The Slovak agriculture has been influenced by varfactors of external and internal character after
the entrance to the EU. The crucial influence hag the CAP of the EU. The CAP of the EU,
its adoption to new requirements of rural populatamd environment determines the status and
development of the Slovak agriculture. Its charagescontent expressed in the philosophy of applied
tools and total amount of subsidies influence thkzation of agricultural potential and its total
performance. Pursuant to Chrastinova et al. (2@i8)meaning of subsidies from the EU sources
as well as national sources is irreplaceable ferSlovak agriculture. Subsidies stimulate not only
the economics of a given sector and particular codities but as well as the investment process
that retroactively influences the cost decreaseutyin the labour productivity. The subsidy policy
in the SR agriculture is more transparent and tipagments from the EU significantly contribute
to the increase in financial sources of companies.

As regards the character of seasonal productioerttrepreneurship in agriculture requires the aapit
achieved from own (sales, interest income) respegtiexternal financial sources. While costs
related to inputs are allocated in the beginningedson, the sale of crop and animals is realized
with a time delay and after the settlement of inedrom own products and services companies have
own financial means at disposal. As company prdits low and altogether with depreciation
and amortization they are sufficient for a renewélmaterial-technical base, the crucial task
is presented by subsidies and loans when finaritioge companies. The most essential meaning
from subsidies is represented mainly by legallyncéble direct payments from the EU that are
the guarantees of short-term bridging operatingndodrom commercial banks. Agricultural
companies settle the loans through subsidies sok&ep their solvency in the loan market what
is presented by a simultaneous increase in loarthisosector for financing of operating cycle
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of agricultural produce from soil preparation talization of produce. The ratio development

of profitable and loss companies as well as ackiegsults of profits or losses expresses that dalmos
more than 50% of agricultural companies is dependarexternal financial sources mainly loans

from commercial banks. In the last years agricaltwooperatives internally changed to capital

businesses with the majority interest of severambmexs. The huge part of agricultural business
companies was established by the transfer of evedity part of cooperative assets and their

business activities without the transfer of ligek towards banks and other business partners
and as well as without a suitable settlement aregts of their members and shareholders. Higher
indebtedness of business companies derives frofathéhat they are more creditworthy as regards
profit and return on loans and therefore loansmoee accessible to them. Banks provide them

with loans at a higher level than cooperatives.

Table 1. Basic economic data of agricultural eniegs — legal persons (in €. ha-1 of agricultuaall, in %)

Year Indebtedness of property in %, Share of profit making enterprises in %
agricultural | business companies agricultural business companies
cooperatives cooperatives

2010 31.0 53.5 55 73

2011 31.9 53.8 69 80

2012 30.5 54.8 61 79

2013 34.8 54.4 50 71

2014 34.4 54.3 66 75

2015 35.8 55.0 53 74

Source: NBS, own processing. Note: Data includoans to hunting and fishing

Table 2. Loans to agriculture in thousands €

Medium-term Lona-term loans Total

Year Short-term loans loans 9
over 5 years

from 1 — 5 years
2008 142,785 115,862 102,243 360,890
2009 139,780 138,961 116,646 395,387
2010 180,492 82,762 97,044 360,298
2011 195,615 84,899 117,772 398,286
2012 201,501 80,764 119,205 401,470
2013 212,435 103,273 110,226 425,934
2014 239,946 92,232 144,904 477,082
2015 272,931 102,025 168,306 543,262

Source: NBS, own processing. Note: Data includoans to hunting and fishing

Figure 1. Loans to agriculture in thousands €

Loans to agriculture in thousands €
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= Short-term loans Medium-term loans Long-term loans Total

Source: NBS, own processing. Note: Data includoané to hunting and fishing
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Figure 2. Received bank loans (in a given yeaf) in

Received bank loans (in a given year) in € —==Received bank loans
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Source: The selected indicators from the Statemwkselected indicators of individual data of leg&irsons farming
in the land in the Slovak Republic derive from cardatabase of the Ministry of Agriculture and Rubevelopment
in the SR, own processing.

Agriculture as a whole has annually maintainedditability trend since the entrance of Slovakia
to the EU but the competitiveness of its produce been significantly differentiated and without
subsidies the majority has reported losses. Aducall companies maintained its creditworthiness
through subsidies and their position in the loamkaia Loans from commercial banks helped them
to secure the continuance of operating cycle atatjural produce. With the flow of financial means
from the EU funds the amount of loans needed forogect co-financing increased while the total
status of loans annually increased by 25.8%. Skam- bridging loans prevailed (43%).
From the point of investment activities medium-tema long-term loans were crucial which formed
more that 50% of total loans. The assets indebtsdam®se in total as well as in loan and alsoate r
of loans to external sources presented the fadtttiea providing of loans did not slow down.
Government guarantees attributed to it, namelyglidsSlovak Guarantee and Development Bank.

The results of agro food sector in the year 2008wafluenced by various factors, among others
the impact of global financial and economic cri3ise year 2009 was the first one from the entrance
of the Slovak Republic to the EU when agricultieparted losses. The significant interest in income
of agricultural companies obtained subsidies frdta EU sources. Direct payments and other
subsidies presented the indispensable elementooluption cost settlement and securing of their
income on a socially acceptable level at a lowll@¥esale prices of agricultural goods and higher
prices for industrial inputs and prices of servides agriculture. The crucial significance
from subsidies was presented by legally claimaklectd payments from the EU presenting
the guarantee of short-term bridging operating $daom commercial banks. Agricultural producers
repaid loans by means of subsidies and so theytana@u the creditworthiness in a loan market what
is presented by the increase in loans in this séatgre-financing of operating cycle of agricukil
produce from soil preparation till the produce izaion. The total amount of loans in agriculture,
hunting and services related to them increased B964in 2009 that was caused not only
by the allocation of new loans but as well as the/er loan repayments from prior years due to slow
financial flows. In the structure of total loansogtiterm bridging loans (34.3%) prevailed needed
for the financing of agricultural companies operati Their amount was lower as in 2008 (9.5%).
As regards the investment activities medium and-@mm loans were crucial; they exceeded more
than 50% of total loans, annually their amount eéased by 13%. Commercial banks verified

177



the agricultural clientele in relation to creditwliness of loan repayments. The amount of newly
provided loans decreased in 2009.

In 2010 the significant increase in short-term lstdelness was reported in the majority of companies
while banks required the guarantees of loan ingatmn Repeatedly by means of subsidies
the agricultural companies guaranteed and repaiasloso they managed to maintain the economic
creditworthiness in the loan market. It is preséndy the increase in short-term loans (45.3%)
to this sector used for pre-financing of operataygle of agricultural produce. This is supported
by the increasing interest of banks in subsidiesdiMm and long-term loans were more problematic
in relation to their accessibility; they annuallgateased. Total loans to agricultural sector diight
went down. Business companies were more indebtatddboperatives.

Total loans to this sector increased in 2011 (10.68tainly because of better profits
so the creditworthiness of agricultural companiess wigher. The crucial significance in subsidy
policy presented namely claimable direct paymentsmf the EU which guaranteed
short-term bridging operating loans. By means disglies agricultural companies repaid loans
and interests so they maintained the economic tevethiness in the loan market. In comparison
with prior years when medium and mainly long-teimaris were problematic in relation to their
accessibility, the situation partially changed 012 and long-term loans significantly increased
(21.4%). It can be attributed, in addition to withdal of financial means from the EU funds
and so requested financial complicity from own -mpany resp. loan sources as well as fixing
of interest rates when providing loans for invesitr@ojects. Except for that several banks offered
companies a flexi loan for land for the period e1@ years. Agricultural land is currently lessinét
collateral of loans due to its fragmentation anslaitied ownership relationships. Short-term bridgin
loans prevailed in the structure of total loans 14®) with a maturity up to one year. Short-terrmtoa
were provided for bridging the time discrepancywsstn the need to finance business activities and
real payment of subsidies from Agricultural Paykgency (hereinafter referred to as “PPA”).

In 2012 loans slightly accelerated (0.8%), maimy grofitable agricultural companies. Direct
payments from the EU were essential from loan quees in the year 2012 which presented
the guarantee of short-term bridging operating $oa@ompanies decreased their risk of loan
repayments and maintained the economic creditweeis in the loan market as presented
by the increase in short-term loans to this se(36). Commercial banks required furthermore
the guarantees of loans instalments from directngeays without adequate interest rate advantage.
Interest rate advantages of loans would decreame ¢osts and improve a financial situation
of companies as in 2012 even prosperous companitbs diversified business activities were
characterized by insufficient cash liquidity. In120a situation partially change and long-term loans
increased (1.2%). Except for the withdrawal of ficial means from the EU funds this trend was
associated by a financial complicity from own — qg@my resp. loan sources as well as fixing
of interest rates when providing loans for invesitagrojects.

The year 2013 was the year of “cheap money” from ldng-term perspective. This fact was
expressed in decreasing loan costs i.e. in thd Hviaterest rates and increased farmers demand
for loans. Totally loans increased by 6.1% in agtiode and in the structure of total loans shomtrte
loans prevailed in the structure of total loanshwihe highest ratio 49.9%; they were crucial
for financing of agricultural companies operatiom guaranteed by free of problem guarantees from
subsidies — the EU direct payments. The lowest ratioan structure had medium-term loans. Long-
term loans significantly decreased due to the watvdl of financial means from Programme of rural
development 2007-2013 and thereby the decreaseo-imancing participation was reported.
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Commercial banks, similarly as in the year 201f&refd companies a flexi loans so called investment
loan for the purchase of agricultural land withledge to purchased land.

Also the year 2014 was the year of “cheap moneyhfiong-term perspective as it was expressed
in decreasing loan costs, i.e. at the level ofregerates and increasing farmers demand for loans.
Loan indebtedness of assets obtained 13.7%. Tdtahs to agriculture increased by 12% in 2014.
Short-term loans with the highest level 50.3% piledain the structure of total loans. Short-term
loans were crucial mainly as regards the operatioagricultural companies and free of problem
guarantees realized by means of subsidies — thediEgdt payments. Medium-term loans had
the lowest ratio (19.3%) in the loan structure. Righest annual change was reported by long-term
loans, they increased by 31.5% due to investmentixeéd assets. In addition several commercial
banks like in prior years offered companies a fledn so called investment loans to a purchase
of agricultural land. Nevertheless in 2014 loana fmurchase of agricultural land increased.

In 2015 total loans to agriculture annually incegiby 13.9% to 543.3 mil. €, thereof short-termsone
presented 272.9 mil. €, medium-term 102.0 mil. € lmmg-term 168.3 mil. €. Short-term loans with
the highest ratio 50.2% prevailed in the loan s$tme while their amount annually increased
by 13.7%. It presented mainly fluent financing iime of indispensable expenses due to seasonal
character of agricultural activities particularly the period of crop basement and harvesting.
Medium-term loans had the lowest ratio (18.8%)he structure of loans; their status annually
increased by 10.6%. Long-term loans increased m{Edl.2%), attributable to investments in fixed
assets. Commercial banks like in prior years offen#estments loans to companies for a purchase
of agricultural land with a long-term maturity aagledge to purchase land, respectively other land
in unified parcels or other form of collateral. THigher importance is determined by the loan prbduc
called “My land” by means of which it is possibtefinance the purchase of agricultural land. Based
on the agreement of the Ministry of Agriculture aRdral Development of the Slovak Republic
with the Slovak Guarantee and Development Bank EZRarmers shall buy land more
advantageously since the year 2013. Since 20164dheproduct “My land” has been at disposal also
for young farmers who do not have enough capitald@an guarantee.

4. Conclusion

Loan products of commercial banks are becomingctheial sources of financing in the subjects
of agricultural primary production. Loan availatylifor agricultural companies improved after
the entrance of the SR to the EU for the eligipibf direct payments. Indebtedness of assets was
higher in business companies than in agricultusaperatives. This indicates their higher economic
solvency towards commercial banks as regards tastahd therefore mainly the repayment of long-
term loans which are not covered by subsidies ftoenEU, in contrary for investments subsidies
it is required the own co-financing. Total amouhtaans to agriculture increased annually. Short-
term loans prevailed, they were decisive mainlydperations of agricultural companies and free
of problem guarantees, realized by means of susstedirect payments from the EU. Medium-term
subsidies presented the lowest ratio in the laarcistre. Mostly the long-term loans with the matiuri
longer than 5 years increased because of invessnieriixed assets. Agricultural companies used
the subsidies from the EU realized by the AgriqalkuPaying Agency as collateral for loans.
The higher importance is determined by the loardpeb called “My land” by means of which
it is possible to finance the purchase of agrigaltland. Based on the agreement of the Ministry
of Agriculture and Rural Development of the SlovBepublic with the Slovak Guarantee
and Development Bank (SZRB) farmers shall buy lanade advantageously since the year 2013.
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Annotation:

The major problem of preferred feedstocks for therent F' generation biofuels production
is that these feedstocks are also used for foodfeed production. Moreover, there is persistent
concern that biofuels compete with food producteomd that increasing biofuels prices lead
to an increase of the agricultural commodity priddeerefore, the main goal of the paper is to asses
the links between biofuel production and food-cordit prices in Brazilian market. Brazil
is the world’s largest sugarcane ethanol produnédrapioneer in using ethanol as a motor.fuel
In particular, we focus on assessing the links betwethanol and selected food-commodity prices
(sugar, corn, wheat) serving as ethanol feedstdekhodological approach, based on co-integration
analysis and estimation of a vector error correctinodel, is applied in order to analyse
the relationship between the time series. Our tesulggest that corn and wheat prices drive ethanol
prices not vice versa; however, there is an evidericsimultaneous relationship between ethanol
and sugar prices.

Key words: biofuel, Brazil, ethanol, price, sugar

JEL classification: Q11, Q16

1. Introduction

Currently, the fossil resources are questionalole fthe economic, ecology and environmental point
of views and not regarded as sustainable due tdatttethat the burning of fossil fuels is a big
contributor to increasing the level of CO2 in thasphere which is directly associated with global
warming observed in recent decades. Therefore,thegewith declining petroleum reserves,
the demand for sustainable and environmentally grersources of energy for our industrial
economies and consumer societies has become aaeteent years (Naik et al., 2010). Biofuels are
considered as an attractive solution to reducing ¢hrbon intensity of the transport sector
and addressing energy security concerns (Intemmeltienergy Agency, 2008). However, biofuels
have received criticism as a result of: (1) risfiogd prices; (2) relatively low greenhouse gas
reduction, or even net increases for some biofu@s;high marginal carbon reduction costs;
(4) the continuing need for relevant governmentpsupand subsidies ensuring economic viability
of the biofuels and (4) direct and indirect impamisland use change and the related greenhouse gas
emissions. Further, Kristoufek et al. (2016) stagt as biofuels are produced from agriculturapsro
there is a persistent concern that biofuels competefood production and that increasing biofuels
prices lead to an increase of the agricultural coetitg prices.

In general, biofuels refer to liquid, solid, or gass fuels derived from renewable biological sasirce
including ethanol, various other alcohol-baseddupyrolysis oils, gasification fuels, and biodiese
(Baier et al., 2009). Biofuels are generally calisithe first (ethanol, biodiesel, biogas), second
and third generation biofuels depending on their@gmd production technology of biofuels, while
the fourth generation biofuels make use of novaitlsstic biology tools and are just emerging
at the basic research level (Aro, 2016). Elbehralet(2013) mention that biofuels tend to be led
by few dominant crops targeted through an activicposupport program that also accounts
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for domestic biofuel consumption patterns (e.g.aeth in the USA and Brazil and biodiesel
in the EU). Ethanol is currently produced usingaaiety of agricultural feedstocks such as maize,
sugarcane, wheat, sugar beet, molasses, cassawallags cellulosic biomass (Mufioz, 2013).
On the other hand, Bakhat and Wirzburg (2013) ti@epalm, rapeseed, sunflower, soy and other
vegetable oils or animal fats can be transforméd Immodiesel. The U.S and Brazil are the main
producers of ethanol, while biodiesel is predomilygoroduced in the European Union.

Several studies have focused on food-fuel linkagethe US ethanol and Brazilian sugarcane market,
while others have investigated the EU biodiesetasedethodological approaches, based on co-
integration analysis and/or estimation of a ve@&oor correction model (VECM), or one of its
generalised non-linear versions, are applied ireotd analyse the relationship between food-
commodity and biofuel prices (Bentivoglio et alQ18). Balcombe and Rapsomanikis (2008)
conclude that biofuels do not seem to have anyfgignt impact on commodity prices and point out
the causality from sugar prices on domestic ethanoks in Brazilian biofuel market. Kristoufek
et al. (2016) also determine that the long-runti@iahip between prices of ethanol and sugar
in Brazil is positive, strong and stable in timeldhe prices of feedstock determine the ethanokpri
and not the other way around. Additionally, thepoti$ of a structural vector error correction model,
applied by Capitani (2014), show that the agrigalteommodities prices do not seem to be largely
affected by biofuels production in Brazil.

The major problem of preferred feedstocks for tlweremt 1st generation biofuels production
is that these feedstocks are also used for foodemdlproduction. Moreover, the growing demand
for land to grow energy feedstock leads to comipetibetween food and biofuel production.
Therefore, the main goal of the paper is to asbesbnks between bioenergy production and food-
commodity prices. In particular, the paper focuseghe links between ethanol and selected food-
commodity prices (sugar, corn, wheat) serving dwmreil feedstock in the Brazilian market.
The results of our research can contribute to tbeb understanding of food-commodity price
relationship with biofuels.

2. Materials and Methods

The empirical analysis in our study has used mgmhtes of ethanol and selected food-commodity
prices (sugar, corn, wheat) that were collected theeperiod from February 2004 to December 2016.
Data are taken from CEPEA - Center for Advanceddigtion Applied Economics. Prices are
expressed in USD per litre of ethanol, USD per imétn of wheat, USD per 50-kg bag of sugar
and USD per 60-kg bag of corn. The main objectivik me achieved through the quantitative
assessment using approach such as time-seriegq@ehnhe paper also outlines government policies
and the production patterns of the ethanol anfé@dstock in Brazil.

Times series models are appropriate instrumentstudy the temporal characteristics of price
behaviour. The biofuels-related price transmisséienature has focused much attention on studying
price level connections using co-integration analgad VECM-type of models (Bentivoglio, 2016).

Firstly, the augmented Dickey-Fuller unit root t&8DF), testing nonstationarity for each individual
variable, is generated from the following regressio

Ay, = a+ B+ Ny + Z;:ll @iAy;,_q + € 1Y

Where yis the variable assesseds a constanf} is the coefficient on a time trend; p is the ladey
of the autoregressive process; afr@éfers to white noise (Capitani, 2014).
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Johansen’s method is used to estinjgtécoefficient) matrix from an unrestricted VAR ataltest
whether we can reject the restrictions implied ly teduced rank df] (Burakov, 2017). Mukhtar
and Rasheed (2010) explain that Johansen co-itigitast is based on two likelihood ratio tests:
Trace test and maximum eigenvalue test.

A convenient framework that allows to evaluate botig-run and short-run relationships between
different prices is the vector error correction o/ ECM):

Ay, = p+ az,_4 + Zle [ Ay, 1+ & 2

where z1= B"y:.1 refers to the (r x 1) vector of lagged equilibrigmmors from r< n -1 unique co-
integrating relationships between prices in thetesys p contains the co-integrating vectors
representing long-run equilibrium parameters charang long-run equilibrium relationships
between prices; the, o, and 'd’i are unknown parameters to be estimated, q istherder for the
dynamics; and the VEC errassare serially uncorrelated but may be contempomasigaorrelated
(Myers et al., 2015)

3. Results and Discussion

More than half of Brazil's harvested sugarcane bagn used for bioethanol since 1990,
thus bioethanol and sugar production are compdtingllocating sugarcane production (Koizumi,
2014). According to Bentivoglio et al. (2015), Bitais the world’'s biggest sugar producer
and exporter as well as the world’s largest produaed consumer of sugarcane ethanol
as a transportation fuel. A combination of governtmeolicies and technical change, both
in the sugarcane processing into ethanol and inntaeufacturing of flex-fuel vehicles have led
to the growth of this market. Basso et al. (20h1)that the ethanol production from sugarcane began
to be developed in colonial period, when farmersdu® produce the Brazilian sugarcane distilled
spirit, the "cachaca". Then, since the beginninghef20th century, Brazil has been using ethanol
for energetic purposes and the first tests of usthgnol as fuel for vehicles engines were perfarme
in 1905. These tests gave rise to official attendod resulted in a law published in 1931, which
determined that ethanol should be mixed to thelmesat a rate of 5 % (v/v). Lopes et al. (2016) ad
that the Brazilian government launched the “Praallcprogram in 1975 due to oil crisis in order
to reduce the country’s dependence on oil impdmtshe first phase of the program, ethanol was
added to gasoline and later on, the automobilesimggtarted to produce the first car to run ometh
only for the Brazilian market after the secondanisis in 1979. Koizumi (2014) informs, that over
the past three decades, the government of Braziirhplemented powerful intervention programs
inits sugar market through its bioethanol progrdmi changed its role in the late 1990s.
With the deregulation of its bioethanol programpiemented during 1998-1999, the government
no longer exercises direct control over sugar pcdo and exports and it can only set the bioethano
to-fuel blend ratio. According to the legislatidhg ethanol blend can vary from 18 to 27.5 percent
and it is currently set at 27 percent (E27) (Bar2is6).

Figure 1 shows the development patterns of ethanoaluction and its feedstocks in Brazil. In 2014,
ethanol production increased to 6,190 million gadlérom 5,019 million gallons recorded in 2007.
Brazilian sugarcane production also recorded amease of 133% (+186.401 million tons)
in comparison to the 2007 (549.707 million tonshribver, there has not been any drop experienced
(except 2012) over the examined period. In the 28syears, the volume of sugarcane harvested
and processed in Brazil has almost tripled to me#ing demand for sugarcane
ethanol and bioelectricity. Corn production reactedialue of 79.882 million tons and wheat
production was 6.262 million tons in 2014. The patbn of both food commodities
and ethanol has increased significantly in Brazil.
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Figure 1. Development of ethanol production (rigkis) and food commaodities (left axis) in Brazil
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Source: own proceedings based on US. Departmdeergy and FAOSTAT

Positive correlation is revealed between ethanickprand corn prices (0.6830) as well as between
ethanol prices and wheat prices (0.4449) accoridiriige results obtained by the correlation analysis
(Table 1). The null hypothesis that the two vamabhre linearly independent or uncorrelated
is rejected for all tested pairs.

Table 1. Correlation Matrix

Variable Ethanol Corn Wheat Sugar
Ethanol 1.0000 0.6830 0.4449 0.653722
Corn - 1.0000 0.7026
Wheat - - 1.0000
Sugar - - - 1.0000

Source: own proceedings

The hypothesis “The time series have a unit rodtae not stationary” is accepted for all selected
variables. ADF test confirms all levels of variabl® be non-stationary and integrated of the first
order | (1) at 1% significance level. On the othand, ADF test of the first differences rejectsniaé
hypothesis of unit root test, thus the variables stationary in the first differences (Table 2).
The optimum number of lags is applied accordind\kaike criterion, Schwarz Bayesian criterion
and Hannan-Quinn criterion as a result of VAR miagl Then, Johansen co-integration test
is performed for identifying long-term relationshiBased on the results provided in Table 3,
Johansen co-integration test reveals the relatipnbletween the pairs of considered series
in the long-run.

Table 2. ADF test results for prices of ethanal agricultural commodities

. Test without constant Test with constant Test with constant and
Price trend
Level FD Level FD Level FD
Ethanol -0.642658 -14.7456%*** -3.3140%  -14.4922*% -3.58043 -14.4892***
Corn -0.422215 -14.2829*** -2.40136 -13.3558*F 33042 -13.3639***
Wheat -0.321505 -12.0983*** -1.68999 -11.6527*% .00518 -11.6743***
Sugar 0.225184 -6.31978*** -1.24747  -6.31858*1* 41124 -6.41007***

Source: own proceedings
Note: FD: First difference; *** significant at 1%elvel
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Table 3. Results of Johansen co-integration tegrioes of biodiesel and agricultural commoditiesd prices of crude
oil and agricultural commodities

Variables L- max test Trace test
r=0 r=1 r=0 r=1
Ethanol — Corn 26.313 5.6545*** 31.968 5.6545***
Ethanol — Wheat 19.804 4,273 %** 24.077 42731 ***
Ethanol — Sugar 11.054 2.9010*** 13.955 2.9010***

Source: own proceedings
Note: r = 0 — no co-integration relationship; r = at most one co-integration relationship; ***sifjisance at 1%
level

The vector error correction model reveals expestgds for explanatory variables in the long-run
period. The beta transported vector shows the @atdirthe long term relationship between
the variables and the coefficients refer to theglauim elasticities. Co-integration vector expregsin
the long-term relationship has a following formcise of ethanol-corn: (1.000; -0.98186), meaning
that a 1% increase in corn prices leads to 0.98188¥ in ethanol prices. Additionally,
the co-integration relationship suggests that whkieeat prices change by 1%, ethanol prices change
by 0.63758%. The positive relationship is also aée® in case of ethanol-sugar, a 1% increase
in sugar price leads to 0.60476% increase in etf@ice. Corn and wheat price appear to be weakly
exogenous indicating that corn and wheat pricegedthanol and the relationship between the pairs
of considered series is not simultaneous — only wag relationship with the impact of food-
commodity prices on the ethanol. Similarly, Filipad. (2016) show that feedstocks lead Brazilian
ethanol prices, and not vice versa. Our findingsaso in line with the results of Bentivoglio ¢t a
(2016) who suggest that ethanol prices are affebtetboth food and fuel prices, but that there
is no strong evidence that changes in ethanol phese an impact on food prices. The adjustment
coefficient alfa implies that the adaption to pratenges happens relatively slow ( the closer & on
the adjustment speed the faster is the adaptiaepsd. The estimated coefficient indicates that abou
1.8% of this disequilibrium is corrected within lonth in case of ethanol-corn and ethanol-wheat
equation. However, there is an evidence of simattas relationship between ethanol and sugar
prices; the error correction coefficient of etham®lalso negative indicating that about 4.5%
of the disequilibrium is corrected within 1 mon#dditionally, the ethanol has shown negative sign
of ECT in the models — indicating a move back tasaequilibrium. On the other hand, if it has
a positive sign of error correction term, it indesthat the systems in the model are moving away
from equilibrium (Bekhet and Yusop, 2009). Diagmodests show that the null hypothesis
of no autocorrelation is not rejected and the AR®@4t indicates that the null hypothesis
of homoscedasticity is accepted in all equations wadl. The regression models account
approximately for 30 - 40% of the variance. We aed the VECM with the optimal number
of lags checked by Durbin-Watson statistic.
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Table 4. VECM estimation

|_corn | |_wheat |_sugar
Constant -0.0560563 *** -0.0749772*** -0.111595*
Cointegration vectop -0.98186 -0.63758 -0.60476
Adjustment coefficient |_corn |_wheat |_sugar
0.00830385 -0.00511623 -0.0615301***
|_ethanol |_ethanol |_ethanol
-0.0186198*** -0.0181246*** -0.0453773*
Unadjusted R-squared 0.305836 0.296307 0.402954
ARCH p-value 0.11523 p-value 0.159083 p-value 8199
Durbin — Watson statistic 1.99476 1.99456 1.98742
Autocorrelation p-value 0.493 p-value 0.948 p-vaLas7

Source: own proceedings
Notes: ***significance at 1% level, ** significanc 5% level, * significance at 10% level

4. Conclusion

The aim of the paper was to assess price linksdsrtvethanol and selected food-commaodity prices
(corn, wheat, sugar) in Brazilian market. Brasilthe world’s largest sugarcane ethanol producer
and a pioneer in using ethanol as a motor fughdrast 20 years, the volume of sugarcane haxeste
and processed in Brazil has almost tripled to meshg demand for sugarcane ethanol
and bioelectricity. Thus, the biofuel and food praebate is a long-standing issue with wide-ranging
views. The major problem of preferred feedstockdHe current 1st generation biofuels production
is that these feedstocks are also used for foodemadproduction. Hence, there is concern thatieiof
industry causes food shortages and consequenigsdup food prices.

Price transmission analysis (co-integration analgsd vector error correction model) was performed
in order to investigate the relationship betwedraetl and selected agri-food commodity prices
serving as ethanol feedstock in the Brazilian markehansen co-integration test found long-term
relationship between variables. Vector error cdioecmodel revealed that relationship of ethanol-
corn and ethanol-wheat was not simultaneous andhtigel provided the evidence of the one way
positive relation with the impact of food commoegion the ethanol. On the other hand, there
is an evidence of simultaneous relationship betwethanol and sugar prices. According

to Bentivoglio et al. (2016), the positive relatstip between ethanol and sugar prices
IS not surprising, given the influence of feedsteaoists within the total costs of producing ethanol
(60%). The production of biofuels from lignocella® instead of food crops could help reduce
competition between food and biofuel productionvali as reduce direct land-use change effects.
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Annotation: The main aim of this article is to present growgticen in agriculture in the light

of various economic theories. The detailed objestiare: to present the state of organising farmers
into producer groups (PGs) and organizations (P@skhow the dynamic creation of groups
and producer organizations, to present the benefitsollaboration in groups and to discuss
the current legal status of these organisationeéffiods. To achieve these ends, economic theories
were reviewed with a view to justifying integratiantivities undertaken by agricultural producers.
That justification can indeed be found in a varietyheories. The status of organising farmers into
groups and producer organizations was also disdu$s® this purpose, data from the Ministry
of Agriculture, the Agricultural Market Agency, thgency for Restructuring and Modernisation
of Agriculture and the Central Statistical Officen# used. The data show that there is only a low
level of integration among producers in Polishagture, due mainly to a reluctance among farmers
to join the groups. Nonetheless, participation Baddimerous benefits that are difficult to come
by for farmers operating alone.

Key words: agricultural producer groups, fruit and vegetalplexiucer groups and organisations,
horizontal integration, agriculture, economic thesyPoland

JEL classification: B20, Q13

1. Introduction

For many years Polish agriculture has been undeggoansformation. The changes were the result,
first, of political transformation, then of EU aeseon preparations and, finally, integration
with the Community. The structure of farms in Polamakes it difficult for individual farmers

to compete in the market: more than half (51%)sanall farms with an area up to 5 ha (Statistical
Yearbook of Agriculture, 2015). This forces the @ms of small farms to integrate and create
producer groups and organisations, a process vgghn in the late 1990s and gained steam after
Poland joined the EU. A means for agri-producersovercome both cost and sales barriers
is to horizontally integrate. The poor negotiatosition of individual farms compared to entities
further down the distribution chain could be impedvby implementing horizontal integration
activities. Horizontal functional integration ens$aicreating agri-producer groups and producer
organisations, which can benefit farmers in wayat tieir unincorporated counterparts would
struggle to match. These include providing a mammetitive market position, more economically
efficient agri-production, better opportunitiesdieate a base for storage, trade and processing, al
thanks to pool together their capital. Producdre engage in marketing also improve their prospects
(Adamowicz and Lemanowicz, 2004).

2. Materials and Methods

To achieve the objective of this paper, economeoties are reviewed with a view to justifying
integration activities undertaken by agriculturabgucers. The status of creating and organising
farmers into groups and producer organisationsssdiscussed. The data used come from Poland’s
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Ministry of Agriculture, the Agricultural Market Aency, the Agency for Restructuring
and Modernisation of Agriculture and the CentraltiStical Office.

3. Results and Discussion

Establishing integration activities in agriculture in the light of economic theory

Creating agricultural producer groups and orgamisatis economically justified. In neoclassical
economics, an essential premise for integratinglywers is the flawed structure of the market,
which can be seen in its asymmetry and pronouniffedlehces in market strength possessed by those
competing on the food chain. Agricultural produntiass characterised by a field crowded
by producers, homegenous products, a weak markéiqrg low barriers to entry, and, on the part
of producers, an inability to influence prices. @tlentities, such as those operating on the market
of the means of production or the agro-food praogssr trade chains, function most often amidst
oligopolies. According to neoclassical economy, aywo reduce market imbalance between
agricultural producers and other market participastto promote horizontal integration, which
improves economies of scale by concentrating suppdithe ability to adapt it to demand.

Demand for agricultural products does not only ocafter harvest but throughout the year,
and ensuring continuity of supplies in the righaguity and quality is a prerequisite for coopenatio

for example, with retail chains, among others. Gmapon in groups enables producers to share
warehouses, cold stores and stock management aice he supply product throughout the year.
The creation of producer groups is also justifiadthe new institutional economy, particularly
for the optimisation of transaction costs. Neodtadseconomics assumes there are no costs
associated with conducting market transactionsthimitnarket realities for the most part do not bear
this out. The concept of transaction costs wad fiescribed in Ronald Coase's The Nature
of the Firm.

According to Coase, every transaction, regardldsgsoorganisation, entails transactional costs
(Coase, 1993). Williamson contributed significartthythe development of transaction cost theory,
which distinguishes ex ante transaction costs—ihapre-contractual ones—and ex post costs
that are the result of the transaction (Williamsb®98). This division complements the theory put
forth by North and Wallis (1986), which distinguezh between measurable and non-measurable
costs. Not all transaction expenses can be prabdrytenonetary value, so they are not included
in measurable costs. The time it takes to prep&anaaction is almost always difficult to determin
but it is undoubtedly a transaction cost. William'so(1998) and North and Wallis’ (1986) theories
are complementary, not substitutive.

Based on Coase’'s (1993) work, Hobbs (1997) claskifiransaction costs into three types:
information, negotiation, and monitoring or enforant. Information costs may arise before an
exchange has taken place. Negotiation costs aree tidnich attend physically carrying out a
transaction, while monitoring costs occur followiagransaction and include the costs of ensuring
that the terms of the transaction (quality stanslamd payment arrangements) are adhered to by the
other parties involved. Others have joined Nortld &dallis in distinguishing transaction costs
between tangible (transportation costs, commuminatosts, legal costs, etc.) and intangible
(uncertainty, moral hazard, etc.) costs (CuevasGuatham 1986; Birthal, Joshi and Gulati 2005).

In the theory of transaction costs, the basic reseanit is the contract. In the cooperation betwee
farmers, contracts are always accompanied by diffecosts, which can be included in transaction
costs. These are incurred at multiple stages, dimodusearching for opportunities to enter into
a contract, searching for partners, completingctir@ract itself, realising the contract and, pdgsib
the costs of solving problems after concluding tbetract (Hardt, 2009; Gorynia and Mroczek,
2013). Some of these costs are measurable, whikrsotannot be expressed in monetary units.
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Undoubtedly, farmers acting collectiveluy set thelmss up for greater cost reductions than
do farmers who act individually. In addition, macgntracts could never be realised as individual
farmers are not able to provide deliveries of adégguality and quantity.

Group cooperation in agriculture also finds juséfion in the sharing economy, a concept that has
appeared on the market relatively recently, thotigh sharing of resources has a long tradition
in Polish agriculture. A review of the literatureveals a multitude of approaches to the economics
of sharing, allowing its scope to be approacherhfeovariety of angles. In the literature, answees a
sought to the questions of whether, to what exaedtunder what conditions groups of individuals
are willing to work together and strive for mutyabeneficial outcomes instead of individual bersefit
(Ostrom, 2013; Olson 1965; Botsman and Rogers, R0lere are two main dimensions of this
concept: consumer-oriented approaches and comrnaoigiyted ones. Consumption is understood
as the sharing of goods to improve the qualityfefdf individuals and to meet the needs of groups.

As in Poland, farmers throughout the world havegldmeen cooperating, most frequently
with informal agreements for mutual assistance euvitrmoney changing hands (though machines
may be exchanged and work done). If, on the othemdh collaboration requires specific
commitments, then a formal organisation is fornvduich can take various legal forms: cooperatives,
companies, associations, and the like. Unquestlgnagpricultural producers functioning in producer
groups or producer organisations fits squarely iwithe shared economy, since such an approach
is leveraged in order to use common resources €li@spurces are very often a variety of machinery,
equipment, means of transport, warehouses or egfigrs. Shared use of resources helps keep costs
in check and reduces the need for all farmersytesn In the sharing economy, access to resources
is important, not ownership by each individual. yaanowska (2016) also looks to the theory
of social economy to explain the incentive to fagroups. Social economy constitutes a distinctive
approach of particular people and institutionshi $ocial reality. This concerns both the attitude
towards own problems (rather active than demandititgp manner of solving them (rather
collectively than individually), as well as the ggals (rather common good than narrow group
interests). Therefore these actions base heavilgatidarity and cooperation. The following are
regarded as constituting the basic features osecbnomy entities:
1 their main goal is not to achieve profits from theested capital but to satisfy the needs
of the people forming them
2 they base on the voluntary character of partiogmativhich bases on membership and only
in special cases employment
3 the basic form of management is the democratic ddarfone person, one vote” (Izdebski,
2012).

The cooperatives which has a very long traditiofP@land, constitutes one of the forms of social
economy. The definition of a cooperative, in ligiitthe applicable law, states that a cooperative
is a voluntary association of an unlimited numkfgpenple, with changeable members and changing
members’ funds, which operates a common busindsstyén favor of its members. It can also
operate a social and education-cultural activityawor of its members (Journal of Laws of 2003,
No. 188, item 1848, as amended). As stated befojucer organizations and groups do not
constitute any specific legal form and may be ftegesl as cooperatives, partnerships, private ldnite
companies, or associations. However, it has totdted that the most popular legal form selected
by Polish farmers is the private limited company.

The functioning of organizations and groups of maEls may also be discussed
from an interdisciplinary point. That is becauseperation is a term of an interdisciplinary chagact
combining in its theoretical bases social, orgarornal, and economic aspects.
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Organising farmers in Poland into producer groups ad organisations

Entities which describe themselves using the tégraup” or “producer organisation” do not imply

a specific legal form and may therefore be regesteas cooperatives, limited liability companies
or associations. These terms describe an orgamsatiose primary purpose is to market products
produced on its members' farms. Groups or produganisations operate on the market among other
business entities. They are therefore subject éosdime economic rules, competing with both
domestic and foreign entities for markets.

The adoption of the Agricultural Producer Groups éw 15 September 2000 brought the opportunity
for farmers to begin to organise systematicallye Thw’s entry into force has ensured that
the emerging groups use national public aid. Howenrdy Poland's accession to the European Union
and the support of Community support groups haeeeseded in raising interest among producers
in creating groups. The terms of financial assistdior emerging agricultural producer groups have
improved significantly. Figure 1 shows the numbémpmducer groups in Poland in 2001-2016.
At present, there are about 1,300 entities opeyaimthe market, which bring together about 25,000
farmers. The majority of agricultural producer goeuleal in live pigs and pork, cereal grains anel i
poultry (about 300 entities in each category).

Figure 1. The number of agricultural producer goupPoland in the years 2001-2016
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Source: the author's own study based on data filmenAtgency for Restructuring and Modernisation ofié\dture,
the Ministry of Agriculture and Rural Developmentahe Agricultural Market Agency.

In addition to agricultural producer groups, thene also groups and producer organisations
that operate on the fruit and vegetable market.yTéw® subject to different legal regulations
than agricultural producer groups. Poland is anoirtigmt producer of temperate climate fruits
in the world, ranking behind only Italy, Spain dagnce in the EU. Poland is the EU’s single largest
producer of apples, and fourth globally only to i@2hithe US and Turkey. It also harvests more
cherries, raspberries, currants and blueberriesahg other EU country. Making up 15% of the value
of commodity crops, fruit production is an impott@omponent of overall agricultural production
(Lemanowicz, 2016). Given Poland’s status as onbeivorld's foremost fruit producers, the extent
to which the market is organised is of crucial imaoce. A key issue is producer cooperation
in group activities, as it improves the produceegjotiating position in the supply chain and presid
the opportunity to prepare appropriately standadiitarge-batch deliveries.

The main law governing their activities is thatl®& December 2003 on the organisation of the fruit
and vegetable markets, the hops market, the tobaacket, the dried fodder market and the markets
for flax and hemp grown for fiber (Journal of Lawt 2011, No. 145, Item 868 as amended).

193



By the end of 2013, recognised producer organiaatiand pre-recognised fruit and vegetable
producers could be established in the fruit ancetedge market. In accordance with the provisions
of Regulation (EC) No 1308/2013 of the Europeadidaent and of the Council, which have been
in force in Poland since 1 January 2014, ther@ikgal basis for the creation of pre-approved frui
and vegetable producers. The aim of existing grehpsild be to implement a plan to be recognised
and, as a result, to registered producer orgaaisdy analysing data on the number of these esfiti
we clearly see that the number of pre-approvedpgdas fallen since 2014, while the number
of recognised organisations is increasing (Figgre 2

Fig. 2 The number of provisionally acknowledgedugr® of fruit and vegetable producers and officralducer groups
in the years 2004-2016
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Source: the author’s own study based on data filmemAtgency for Restructuring and Modernisation ofiédture,
the Ministry of Agriculture and Rural Developmentahe Agricultural Market Agency

This proves that the group is successively gaitinggstatus of a producer organisation. In 2016,
there were 62 provisionally recognised groups ilaRiband 237 recognised producer organisations.
There were about 65,000 producers in these affdi@ntities. Bear in mind that there are roughly
1.4 million individual farms greater than 1 hectarePoland (Statistical Yearbook of Agriculture,
2015), while only 31,500 farmers — 2.3% of agriatdt producers are involved in organisations.

Following Poland’s accession to the EU, the terfmBnancial assistance for the emerging groups
and organisations improved considerably. Action JA@ricultural Producer Groups” in the Rural
Development Program for 2007-2013 (RDP 2007-204yd down the terms of support for groups
of agricultural producers. To facilitate the format of groups and administrative and investment
activities, financial aid was provided to groupgheir first five years of operation. From July A6t
2007 to December 31st, 2015, producer groups wareé §05.5 million PLN (approximately
200 million EUR). These financial resources havédpéx them with administrative activities
and further supported their development by enablimg purchase of agricultural machinery
or investment in buildings and businesses. Fonéx¢ programming period 2014-2020, the European
Commission favoured further supporting the creatimmd functioning of producer groups
and organisations. These issues are addressedgiia®en (EU) No 1305/2013 of the European
Parliament and of the Council (Article 27). In Ralasupport for establishing groups and producer
organisations is laid down in the RDP 2014-202(hiwithe framework of the section ,Creating
groups and producer organisations”. Beneficiariethis action may be new agricultural producer
groups and new producer organisations that have ést@blished since 1 January 2014 (Trajer and
Krzyzanowska 2016).
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For fruit and vegetable market operators, pre-aggrdruit and vegetable producer groups
and recognised fruit and vegetable producers’ arghons could apply for EU financial aid.
Assistance for provisionally recognised groupsudeld covering the costs of setting up a producer
group and conducting administrative activities aogtering some of the eligible investment costs
included in the approved recognition plan. Assistarior recognised producer organisations,
onthe other hand, covered funding for setting u@ dperational fund. Within the framework
of the common organisation of the fruit and vegletabarket, financial aid of more than PLN 7.6
billion (EUR 1.9 billion) had been paid to groupsdaorganisations of fruit and vegetable growers
through 31 December 2015. The largest support wastdd to the pre-approval groups of fruit
and vegetable producers.

As regards the common organisation of agricultamarkets, in line with EU agricultural policy
in the financial perspective 2014-2020, aid infthé and vegetable sector may only be implemented
for recognised producer organisations to finaneeagperational fund. There is no financial support
for pre-approval groups and hence the processéatiog them will be severely limited.

4. Conclusion

The review of the literature conducted for this gragearly shows that numerous economic theories
justify farmers forming producer groups and orgatas. These include neoclassical theory through
to economic trends today. In Polish agricultures lrge share of small farms (up to 5 hectares)
is a particularly important issue. Earlier knownca®perative activity, group action in agriculture
has a long tradition. Cooperatives in Poland cama halt when system transformation began
in 1989. Today, some group activity among farmeitssing revoked under new rules, based on new
legal acts.

An important element that accelerated the procéssrganising farmers was financial support
for agricultural producer groups and for producesugs and organisations under the common
organisation of the fruit and vegetable markets.pasgt of the support for integration processes
in agriculture, by the end of 2015, producers catidg joint business activities generated revenue
of 8.4 billion zloty (about 2.2 billion euros), efhich more than 90% was received by groups
and organisations under the common organisatiotheffruit and vegetable market. | believe
the further development of groups and producerrosgéions and their successes will be determined
by the scope of financial support from national &wifunds, as well as the appropriate state policy,
supporting large players capable of competing aal markets. It will also be important to promote
the success of groups already active in the mat&kég action to build trust in others, and shape
and promote the right leaders.
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Annotation: The development and retention of possible praftabstomer relationships are crucial
factors for the economics performance of today peam agriculture. Companies from food
and agriculture sectors very often need to be goecdewith the future revenue, and also profit flows
associated with the continuing satisfaction retentof their key customers. The agriculture
businesses that do not recognize the empiricak ralerspend in marketing to hold very low
profitable (or unprofitable) clients and do notastenough effort to keeping high-profitable clgéent
The objective is to find dynamic operating conditiofor the best possible settings of the 4C
agriculture marketing mix. The 4C concept is apralative to the marketing mix 4P. While the 4P
marketing mix regarding business mix, then 4Casnfla customer perspective.

Key words: positioning, pricing, robust design steepest asexperimental space

JEL classification: M11; M31

9. Introduction

The development and retention of latent profitablestomer relationships is a crucial factor
to the health of today business. Companies vdgnafeed to be concerned with the future revenue,
and also profit flows associated with the contigugatisfaction retention of their key customers
(Werner at al., 2000). The companies that do rautgeize this empirical law overspend in marketing
to retain unprofitable clients and do not spendigehtly on keeping high paying customers
(Haenlein at al. 2009). This paper deals withifigdhe best possible setting of the 4C agriculture
marketing mix using a slightly modified method tdepest ascent, herein marked as dynamic factors
setting. One possible way to avoid an inefficieegfing the unprofitable customers is the correct
price setting and positioning. This paper deals firtding the best possible setting of the sigaific
factors for keeping only high profitable customeasgg a modified method of steepest Ascent herein
referred to as Robust settings of product price @ad its position. It indicates the nature of used
method: experimental design space is moved to Isdarcthe best adjustment factors influencing
a value creation process. The practical experimvastconducted on the Agro-farm Krasna products.

Customers ‘oriented approaches associated withingplthe business and marketing problems
of organizations have increased popularity recer@lystomers who have become more careful
and informed influence the procedures of enterpsigmificantly. Thus business strategies are
transformed into customer-oriented plans. Custoonented conversion of the customer-oriented

strategies (focus on product, price, place, andnptmn) has brought to cover 4C marketing mix

(focus on customer value, the cost to the customenvenience for the buyer, customer

communication). The development and retention eémially profitable customer relationships are

crucial determinants of the health of today busne€ompanies very often need to be concerned
with the future revenue, and also profit flows ass@d with the continuing satisfaction retention

of their key customers. The organizations that @b mecognize this practical law overspend

in marketing to preserve less profitable (or evaprafitable) clients and do not spend enough
on keeping high paying customers.
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Cost (often impress by product price), is consideas one of the strongest marketing tools, has
a significant impact on consumers’ buying behaviomhich cause a direct impact on sales
and profitability of the business organizations rfH# al., 2001). Price can directly affect market
share, positioning, segmentation, and marketingnara of the business groups. Also, it is a criterio
that consumer use to evaluate product and branditaato has an impact on the judgment
of the consumers (Yukselen, 2008). Price is peeckeot just a negative factor, which consumes
clients’ resources but recognized as a decisivifawhich gives them a clue about the product
guality (Lichtenstein et al., 1993).

Cost related to a product has been the most imuoféector affecting consumers’ preferences
historically. This reality is still valid among tleeistomers with low income and in low-earn coustrie
Although the price is the most important factorttlaéfects consumers’ preference, especially
nowadays the factors such as quality, promotion, distribution, etc. have been becoming more
important (Kotler et al., 1999). A business orgatian should consider consumers’ standard
of judgment, consumers’ demand within differentcerlevels and the reasons of price sensitivity
(Saxena, 2006). Price sensitivity can be definedustomer’s reaction to the price of products
or services (Clausen, 2004). There are differectiofa affecting price sensitivity (or other words
sensitivity to marginal costs) (East, Wright andn\dulse, 2008). One of the important factors
is the value perceived by consumers. Price is éiseest factor to be changed in the marketing mix.
Determining the rate does not require any investrasrit is in advertising, product development
and establishing a distribution channel. Price geanan be done more quickly than product
and distribution channel change. The elasticitgerhand is higher than the elasticity of advertising
Due to these reasons, pricing decision is oneeofrtbst crucial decisions of the marketing managers.
In practice, managers state price by using thresicsirategies such as cost-based, value-based
and competition-based pricing (Kotler et al., 1999)

10.  Materials and Methods

A Taguchi design is a planned operation that letsyrefer a product or process that performs more
consistently in the performing situation. Tagucksigns notice that not all factors that produce
dispersion can be checked (Taguchi at al., 200%sé& uncontrollable determinants are termed noise
factors. Taguchi designs work to recognize cordlidl factors that reduce the effect of the noise
factors. During an experiment, we can manipulatasenofactors to reduce variability
and then determine optimal settings of control dachat make the process robust, or immune
to contrast from the noise factors. A process thesigvith this objective is producing more constant
output. A product designed for this purpose willider more consistent performance despite
the environment in which was used.

The objective of a robust design is regularly tdinde factor settings that could minimize
the dispersion of the response nearly to a fittarget value (Taguchi at al., 2005). Taguchi desig
does this process by two-steps of optimization. filsestep is focused on variability minimization,
and the second step focuses on catching the teafyed.

 First, set all factors that have a strong effecthe signal-to-noise ratio at the level whéeegignal-
to-noise is maximum.

* Then, set the level of one (or more factdrat tmainly affect the mean value (but not the digna
to-noise) to place the response on the spot.

One possible way to avoid an inefficient keepirgguhprofitable customers is the correct pricersgtti
and positioning. This paper deals with finding thest possible setting of the significant factors
for keeping only high profitable customers usingnadified method of steepest Ascent, herein
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referred to as Robust settings of product price @ad its position. It indicates the nature of used
method: experimental design space is moved in clesearch for the best adjustment factors
influencing a value creation process.The practealeriment was conducted on the Agro-farm
Krasna products.

The objectives of the experiment were:

(1) to identify the key process parameters whidluamce the revenue from product sales in time
in relation to the product price and position;

(2) to identify the key process parameters (no&sof) which influence the variability in sales
of products; and

(3) to determine the optimal settings of the splexess parameters which can meet the objectives
(1) and (2).

After the initial screening, three factors wereesttd for factor design. This is the A: Costs exped
by the price of organic feed, B: Customer Solutidexpressed by investment in product creation
for its position on the market and C: Communicagapressed by distribution channel.

Tab 1 List of process parameters for the experiment

Lower level .

Low settin High level

Process parameter Units level High level setting g setting
: (coded .

setting : (coded units)
units)
A: Cost (price of organic feed) Util/price 30 40 -1 +1
B: C.ustomer solution CZK x10 2000 10000 1 11
(investments)
C:Communication
(distribution channel) Pes 2 4 -1 *1

Source: Own experiment settings

The main purpose of this analysis is to find fastettings that maximize both the mean and the kigna
to-noise ratio. Regarding energy optimization, vaeehchosen the S / N ratio “larger is better” see
Figures 1 and the formula (1).

Figure 1. Main effects for Signal to noise whermyéaris better

Main Effects Plot for SN ratios
Data Means

price of organic feed positioning (investments) distribution channels

9,5
9,0
85
8,0

70

Mean of SN ratios

6,5
6,0

30 40 7000 10000 2 4

Signal-to-noise: Larger is better

Source:Own graphical analysis of the experiment
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From the viewpoint of robustness and stabilityhaf solution we have chosen “nominal is best” see
Figures 2, and Formula 3.

Taguchi (2005) states that “The larger-the-betterracteristic should be nonnegative, and its most
desirable value is infinity.” Joglekar (2003) ardud€haracteristics such as bond strength also tlo no
have negative values, but larger values are pesferr

S 1 1

Mean squared deviation (MSD) is used in the fortmhaof the quality loss function. The term
((yi —m)2 )is the mean squared deviation, for @augrof n products given the performance readings
ofyi=yl, y2,y3,..., ynand a target of m.

MSD = =%, (y;-m)? ")

= = —10l0gy,(MSD) 3)

Figure 2 MainMain effects for Signal to noise when nominal is best

Main Effects Plot for SN ratios
Data Means

price of organic feed positioning (investments) distribution channels

23

22
21 /
20

19

Mean of SN ratios

18
30 40 7000 10000 2 4

Signal-to-noise: Nominal is best (-10xLog10(s"2))
Source: Own graphical analysis of the experiment

ResponseRr (revenue)was measured using experimemtgh two replicationsand includes two
independentvariables the price of organic feed and position (investmend the distribution
centers) The respons® isthendetermined by the relationshig).
RaMAX Ra [CZK

R = e @
Where: Ruax is maximum revenues (sales), which are determinethé® number of distribution
channels and by the market potential of customEng. optimum respon$provided by the response
optimiser and correctly expressed by the formu)aig4very close to what was defined by visual
inspection of the Figures 1 and 2. Table 3 sholat tesponses from the optimiser have
the limitations when it comes to seeking the bessible result.
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Table 2 Results from the optimiser of Responseak (0f Revenues and P)
Response Table for Signal to Noise Ratios
Nominal is best (-10xLog10(s"2))

Level Price of organic feed Positioning (investmes) | Distribution channels
1 23.01 2.,00 19.00
2 18.49 21.00 2151

Delta 4.52 1.00 2.51

Rank 1 3 2

Source: Own calculation

Table 3 Response Table for Means

Level Price of organic feed Positioning (investmer) | Distribution channels
1 2.513 2.625 2.913
2 2.362 2.250 1.962
Delta 0.150 0.375 0.950
Rank 3 2 1

Source: Own calculation

11. Results and Discussion

We used specific design which can be used to iyestintrol factors that reduce variability
and increase the mean of sales by optimizatiohetontrollable factors setting (in this case t@e 4
agriculture marketing mix factors). Process paransetin this case, customer solution, cost,
convenience, and communication, are those thabe@hecked. Noise factor flow of revenues cannot
be controlled during production and sales but carcdntrolled during experimentation. The main
event of this study is the identification optimaintrol factor settings that make the sales process
resistant to variation from the noise factors frone financial point of view. Higher values
of the signal-to-noise ratio (S/N) indicate contaattor settings that minimize the effects of tése
factors.

Compared with other works (factor analysis, muligcra decision making, linear programming, etc.),
this approach allows analyzing the effect of intdoms between factors. And furthermore, it allows
to optimize the response of mean level and alsannize the variability of the process.
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Annotation: The results of time series analysis show that @agnand Italy play a decisive role
in the volume of milk imports in the intra-Europesuarket. Although the volume of milk imports
fell after the abolition of quotas in March 2015%jedto ensuing domestic production increases,
they still remain important. Following the quotabétion, the level of milk imports increased in hot
volume and value in Austria, the Czech Republie,utK., Ireland, Luxembourg, Poland, Romania,
and in Croatia. Bulgaria imports increased onlytérms of volume. On other hand, the same
countries which milk imported, also milk export&the Netherlands are major exporters of butter
on intra-EU markets where the export value of butheost doubled between the pre-2009 and post-
2015 periods. For exports of butter outside thetlitNetherlands together with France and Ireland
have the highest shares. Butter exports from thiieélands, France and Ireland all increased after
the lifting of quotas. Among all EU countries, prilatvia experienced a decline in post-2015
imports.

Key words: milk, dairy products, foreign trade, cluster ais&dy EU, Import, export

JEL classification: Q17, F14

1. Introduction

European dairy producers view the rapid increasmilik production since the abolition of milk
guotas in March 2015 coupled with reduced dairydpod demand as a real threat. This scenario
provides incentives to increase exports abroad el a promote the sale of dairy products
on domestic European Union (EU) markets. The expare EU milk production after the March
2015 quota lifting increased the EU’s reliance loe Wworld market for dairy products because much
of the added production must be exported outsieé=th. However, increased participation in world
dairy trade comes with a greater vulnerability hocks in world dairy markets. Likewise, changes
in EU milk supplies will have repercussions on wlathiry market prices (Chatellier, 2016).

For the Czech Republic (CR) this excess supplyasdo can have important impacts
on its neighbours and regional trading partnersdyiad countries — V4). According to Zdrahal
(2015) the increased volumes of milk and milk prdduare exported or imported is mainly connected
with the accession of V4 countries. He further obsgincreased foreign trade with major producing
EU-15 countries (Germany, France, Italy ...). Theealeyment of mutual foreign trade among
the Visegrad countries is not reciprocal; Polargllie&come to be a major exporter to the CR, Slovakia
and Hungary. With the exception of Poland, the o¥ecountries export little outside the European
Union. In addition, following the Ukraine confliahd subsequent to the economic sanctions imposed
by the EU, in August 2014 the Russian Federatiocideée to ban the importation of food
and agricultural products from the EU. Russia heesnlthe second biggest destination of EU agri-
food products. In case of dairy products 10 peroérexports went to Russia (Blizkovsky, 2016).
The Russians a ban on EU food imports extend ttrdlg end of 2017.

Russia also attempted to increase the self-sufitgien agricultural commodities and food products.
Analysis by Spika and Kontsevaya (2016) revealed significantlybigprofitability of Russian milk
processors in comparison with Central European tc@sn(V4). The big gap in ROCE was
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a consequence of different capital structure oRbssian and the Central European milk processors.
Russian milk processors use significantly higherrstof long-term debt and loans to shareholder
funds. The main reason was that the financialdgl not appear in the Russian Federation to such
an extent as in Central Europe. So, the Russidnpricessors had continuously increased the bank
loans in period 2008 — 2013. The question remahnetier, once the embargo will be lifted, European

producers will be able to export a significant amoaf milk products to Russia again as before.

The dairy market lacks flexibility. Neither produsenor processing companies are able to quickly
respond to market changes. To some extent thexibility is due to the relatively strong bargaigin
position of processing companies over producerggRo2014). According to findings @echura

et al. (2015), the mark-up power of milk processwes influenced by milk quotas. Specifically,
the mark-up increased in the years of strong releddhe quota. This suggests that the abolition
of milk quotas may have a negative effect on coitipetbehaviour in the milk-processing sector.

The main objectives of this paper are to investig@} whether the dairy trade, both inside andiolet
the EU, has changed after quota abolition, (iingjes in the directional flows of dairy product estpo
and imports, and (iii) which countries contributeshto changes in dairy foreign trade.

2. Materials and Methods

This paper analyses monthly data on trade in daiogucts, concentrating on exports and imports
among the EU states (intra-EU) and all countrietsida of the EU (extra-EU) from January 2004

to January 2017. The database of Eurostat by Sthhatarnational Trade Classification (SITC) was

used. Main 3 groups of dairy products were:

Group 022 — Milk and cream and milk products othan butter or cheese,

Group 023 — Butter and other fats and oils deriveoh milk,

Group 024 — Cheese and curd.

To examine the changes in trade after quota atwolitie data were divided into 3 periods: Period 1,
January 2004 to December 2009; Period 2, Janudry 2Mecember 2014, and; Period 3, January
2015 — January 2017. Differences between the growgre assessed statistically using analysis
of variance procedures.

To assess the impact of several factors multi-factodels of analysis of variance were used (Seger
and Hindls, 1995). The null hypothesis of equatifyPeriod means was testeds: 1 = 2 = Ua.

The alternative hypothesis states there is at @astpair of means which are not equal. The test
procedure is written into a table that shows treodegosition of the total variance. The total vacian

in the case of simple sorting analysis, is decompasto two parts, on the variance between classes
(it characterizes the effect of factor on the giebaracter) and the residual variance (it charaeter
just effect of random causes). The test F statistic

_ variance betweenclasses 0
residua varianct

With validity of the null hypothesis this statisfiallows an F-distribution with degrees of freedom
(k-1) and (n - k). If the value F exceeds theiaal value of F-distribution, the null hypothesis
of the conformity of means is rejected.

Cluster analysis was used to locate groups of cesntvith the biggest changes in dairy trade.
This procedure divides the units by measuring eirtsimilarity in homogeneous sub-sets (clusters).
One cluster includes statistical units that areilamo each other, while units contained in other
clusters are different from these of the first tivew clusters. The statistical program “SAS” wasdus
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for data analysis. In this program, the Tukey gmgpvas used to divide particular countries
into the clusters. The same letter (i.e. A, B, C represents means which are not significantly
different from each other.

3. Results and Discussion

The empirical results show that Germany and ltdyypa decisive role in imports of milk
on the internal market of the EU (intra-EU) in terof volume. Although both reduced the volume
of milk imports in Period 3 (post quota abolitiohey still remain a key importers. Together
with Belgium and Netherlands they represent abOud€scent of all intra-EU imports of milk, cream
and milk products (Group 022) as shown in Tabl@rie can also see the trends in import values in €
- the Italy imported relatively cheap milk and mpkoducts as SMP in the last period (0.62 €/kg),
Germany likely imported more processed productsafmr, yoghurts) at an average price of imports
of 0.79 €/kg in Period 3.

Table 1. Monthly averages of intra-EU imports ofknfgroup 022)

15t period | 29 period | 39 period

BE mil. kg 106.2 124.2 156.7
mil. € 86.1 112.2 110.7

DE mil. kg 204.4 253.0 197.8
mil. € 118.5 152.2 156.7

IT mil. kg 2221 241.3 208.1
mil. € 123.6 151.4 129.2

NL mil. kg 139.6 149.9 140.3
mil. € 119.8 131.1 116.0

Source: own calculation using Eurostat data

The level of milk imports increased in Period 3 fioth kg and €) in Austria, the Czech Republic,
the U.K., Ireland, Luxembourg, Poland, Romania amdCroatia. Bulgaria increased imports
in volume but not in value.

The same countries which imported milk also exmbiteOnly Italy is not among major exporters
(just 42 mil. kg monthly in Period 3) and in Taldewas overrun by France. The four countries
in Table 2 represent more than 50 percent of tatld exports inside the EU. The average decrease
of milk exports in Period 3 among these countries Yower (-4.5% in volume) than milk imports
(-14%). The exception is Belgium, where both impaahd exports increased (although imports
in volume only) about 26% and 1%, respectively.0Atee price of imports is lower (0.71€/kg)
than of exports (0.91€/kg) which indicates the pgobty of higher value added in exports. The same
situation is observed in the Netherlands, where aherage price of imports was irff! eriod
0.83 €/kg and of exports 1.15 €/kg. There is amease in exports of other processed dairy
commodities (cheeses and butter), as will be meatidoelow. According to Voneki et al. (2015),
in the period around 2012 the most competitive ebgp® of liquid milk were Germany and Poland,
of cheese the Netherlands, Germany, Poland, Denaratirance, and of butter the Netherlands,
Ireland, Belgium and Denmark.
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Table 2. Monthly averages of intra-EU exports ofknigroup 022)

1t period | 2 period | 3¢ period
BE mil. kg 112.9 130.1 131.3
mil. € 93.7 1155 119.2
DE mil. kg 353.6 343.9 336.4
mil. € 248.5 282.9 259.9
FR mil. kg 154.8 178.5 164.4
mil. € 137 172.1 147.8
NL mil. kg 76.3 81.5 78.7
mil. € 60.9 85.6 90.4

Source: own calculation using Eurostat data

In case of butter (Group 023), which can be storeéke periods of overproduction, changes in Period
3 exports are shown in Table 3. The Netherlandsesnajor butter exporter in the intra-EU market
in both Periods 1 and 3. The export volume of butémost doubled between periods
in the Netherlands. In the first period the Netheds and Ireland led butter exports followed clpsel
by Belgium. In the last period the first two couesrseparated into two specific clusters (A and B),
while in cluster C was Germany and Belgium andtelu® was France and Great Britain.

Table 3. Clusters of main intra-EU butter (023) @ters (monthly averages in 100 kg)

1%t period 34 period
Mean .
;I;)uuke% (in N | Country ;I;)uuke% I\i(e)%nk(l; N | Country
grouping | 444 kg) grouping g
A 99522 | 72 NL A 186137 |25/ NL
A
B | A 93548 | 72 IE B 138954 |25| IE
B
B 85455 | 72 BE C 114949 |25/ DE
C
C 59934 | 72 DE C 105305 |25 BE
D 40558 | 72 DK D 51377 |25 FR
D D
D 37836 | 72 FR D 41769 |25/ GB

Source: own calculation using Eurostat data
Note: Means with the same letter are not signifiadifferent

The highest shares of butter exports outside thesgte also found in the Netherlands followed
by France and Ireland. While exports from the Neé#mels and Ireland first decreased in Period 2
and then increased in Period 3, there has beentengal increase in France (2.1, 2.6 and 3.2 ngjl. k
of butter in each period). As is shown in figure id, Period 3 exports were also important
for Denmark, Belgium and Germany with more thanill kg of butter exported monthly for each
country, which formed one shared cluster.
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Figure 1. Clusters of main extra-EU butter (023)axers (monthly averages in 100 kg; 3rd period)
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In general, EU butter prices are subject to thgdahanges. According to models of Chantreuil.et al
(2008), by 2020, butter prices can be expectecttiree by 9 to 14 percent under various scenarios,
relative to the 2020 baseline. Fat is relativelyratant on the world markets compared to protein,
thus making it more difficult to find export opponities for butter.

Another alternative for use of overproduction ofkms to process it into exportable cheese. During
Period 3 the exports of cheeses and curds (Grodp iB2reased for nearly all major producers

(see Table 4). In only France did the intra-EU ihecin Period 3, but this decline was compensated
by an increase in extra-EU exports. The counthesvs in Table 4 represent 84 percent of total intra

EU exports and 80 percent of total extra-EU expaofrtsheeses and curds.
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Table 4. Cheese and curd (024) exports (main esqrin mil. kg)

15t period 24 period 34 period

DE intra-EU 62.6 82.2 88.9
extra-EU 8.6 9.9 8.7

NL intra-EU 42.3 45.9 56.5
extra-EU 6.7 9.9 11.3

FR intra-EU 42.1 47.6 47.0
extra-EU 6.7 8.3 9.2

DK intra-EU 16.8 19.8 24.2
extra-EU 4.4 4.2 5.0

IT intra-EU 14.3 18.5 235
extra-EU 5.7 6.6 7.6

BE intra-EU 10.9 13.8 16.6
extra-EU 0.3 0.4 1.1

IE intra-EU 10.2 13.1 13.6
extra-EU 1.6 2.4 3.7

PL intra-EU 8.2 10.7 14.9
extra-EU 2.1 4.2 3.9

Source: own calculation using Eurostat data

Among the countries which were affected by incregsexports of butter and cheese are mainly
countries accessing to the EU after 2004 (so-c&llddl2; see Table 5).

Table 5. Intra-EU imports of butter and cheeseeleated countries lately accessing the EU (mordkibrages in mil.

kg)
1st period 2nd period | 3rd period
Cz butter (023) 1.0 1.6 1.9
cheese (024) 4.7 6.9 7.6
SK butter (023) 0.4 0.9 1.3
cheese (024) 15 2.9 4.1
RO butter (023) 0.4 0.5 0.9
cheese (024) 1.2 2.9 4.7
HU butter (023) 0.3 0.5 0.6
cheese (024) 2.4 3.3 4.3
BG butter (023) 0.2 0.4 0.7
cheese (024) 0.3 1.1 1.9
EE butter (023) 0.05 0.08 0.1
cheese (024) 0.2 0.4 0.6
LT butter (023) 0.04 0.1 0.2
cheese (024) 0.3 0.8 0.9
LV butter (023) 0.08 0.2 0.1
cheese (024) 0.7 1.3 1.2
PL butter (023) 0.4 11 1.3
cheese (024) 1.9 4.6 6.6

Source: own calculation using Eurostat data

Almost all countries from the late accessing gronpreased their imports of dairy products
in the Period 3. The exception is Latvia (LV) whére imports of both value added dairy products
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in last period decreased. This corresponds torfgglpf Voneki et al. (2015) who divided member
states into groups according to trade balance aatagtilization. All countries mentioned in Taldle
(with exception of Poland) underutilized milk qustaome of them had a negative dairy product
trade balance (Romania, Bulgaria, Hungary and Kiaydetween 2010 and 2013. On other hand,
the findings of Smutka et al. (2016) confirm thtatgositive balance of foreign trade for the Czech
Republic (commodity aggregation HS04 — dairy prdsiuicetween 2005 and 2013. This confirm also
findings of authors of this paper, who calculateéd total dairy trade balance between the CR
and the EU countries (intra-EU) from 2014 to 201Mge positive balance decreased notably in 2016,
when it was about € 31 mil. (comparing to 2015 2adi6 — both years about € 69 mil.). The main
reason was milk and dairy products price drop ib&dThe positive balance of trade in total volume
of dairy products stayed almost unchanged (2014 #ik. t; 2015: 71.2 ths. t; 2016: 70.3 ths. t).

12.  Conclusions

According to the objectives mentioned above we sammarize our findings into 3 parts:
() The trend of trade in milk and milk productsgorts from extra-EU are generally fairly flat, whil
exports to extra-EU are steadily growing, despuced export prices and the Russian embargo.
The increases in production of fresh products aedgminantly produced for domestic EU
consumption. As this increased production mustbs®@doed on the EU market, product prices are
depressed, which in turn limits further expansibproduction. This explains much of the increase
in volume of intra-EU imports and exports. Follogithe quota abolition, the level of milk imports
increased in both volume and value in Austria,@zech Republic, the U.K., Ireland, Luxembourg,
Poland, Romania, and in Croatia. (ii) Of the comstivhich increased intra-EU imports of milk after
guota abolition only Belgium increased import voksralone. Since each main importer (DE, NL,
IT and also BE) can import cheaper milk during plegiod after quota abolition, they are enabled
to export processed products on both the extrairaradEU markets. Especially countries of EU-12
increased imports of the dairy products with highéded value (butter and cheeses). (iii) Germany
and ltaly play a decisive role in the volume of kminports in the intra-EU market. The EU’s
continuing structural surplus in milk fat is palfaaddressed through increased cheese production
which depresses cheese prices. Among the mainepeaducers, the Netherlands is a major exporter
out of the EU but together with Germany play alsamaportant role in intra-EU exports.
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Annotation: The aim of the paper was to analyse the occupdtmititudes and life strategies
of rural residents living in areas that were nalimect impact of urban agglomerations in the crinte
of competitiveness of agricultural sector. The gtallbwed to define problems of local communities
which lived in areas with unstable occupationauicure, vague prospects of development,
characterized by duration rather than development.collect the empirical data there were
conducted twenty-eight in-depth and narrative witaws with farmers from the Cekcyn
municipality with diverse profiles of farming. Tlsudy was supplemented with overt participant
observation. Farming transformation in the Cekcymitipality is progressing slowly. Farmers are
tentatively developing their activities, being araf overinvestment. Some of them are planning
to change their line of production. The respondemsitted that apart from the economic one
they also need mental support. New information altelnative technologies are in high demand,
especially in the areas of poor soil quality, anthwcattered farms which lack investment.

Key words: rural areas, occupational strategies, changagah areas, problem areas

JEL classification: D12, JO, R20, R22, R23

1. Introduction

The aim of the research was to pinpoint the dioectsource and scale of the changes in Polish
farming, which have been taking place after thentgts political transformation and joining
the European Union. It was not by accident thatrdsearchers chose to examimgec village
and, consequently, the whalekcynmunicipality. This area lies in the heart of thechola Forest
and although it has a poor quality land, farmingti8 the main occupation of the residents. Since
the villages are located far from bigger cities,was interesting to investigate the residents’
occupational strategies. They have a choice betwemhking on a farm, which generates scarce
income, or being employed in a faraway city. Begitime above in mind, it is evident that the area
requires special programmes, which promote equatldement of rural municipalities. In other
words, Cekcyn municipality suffers from typical ptems such as social exclusion (Jakubowska and
Rosa, 2016), unemployment (Markov et al., 2016yepty (Hubeni et al., 2016), an others.

It is also important to recognize the fact that tdheanges which are taking place in Poland have
significant influence on the country's rural arésscording to Lucjan Kocik, the traditional, autark
self-sufficient way of living and values - based ¢ime union between the family, farm
and environment - have been steadily disappearikgcik, 2000). He argues that one
of the consequences of Poland's integration wetEtd structures is the need to adapt its counteysid
to the West European model, in which farm produrci® more dense - rather than scattered —
and more intense. Western Europe has seen a dynarease of urban societies since the middle
of the twentieth century. Many rural dwellers hawgrated to cities, causing the countryside to lose
its cultural distinctiveness (Kocik, 2000). In spibf this, according to Krzysztof Gorlach,
the countryside is undergoing fundamental charfgest. of all, numerous new inhabitants, with non-
farming income, are moving into villages. Landallspace and landscape are no longer used solely
for farming purposes as village dwellers have cdmeealize their aesthetic values and tourist
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attraction potential (Gorlach, 2004). By using tlrect interview and the narrative interview qualit
methods in the study, its authors were able tdbkshathe factors responsible for local commune
activation without the respondents’ realizing. Baene method was adopted by Lucjan Adamczuk
in his study oLipce Reymontowskigllage (Adamczuk, 2003).

2. Materials and Methods

It can be said that no perfect field research mbeslbeen offered so far. Having said that, acogrdi
to Michael Angrosino, only by long-term and diligégmmersion can researchers document the social
structures which build and define the foundatiorisaosociety (Angrosino, 2010). We learn
from the specialist literature that sociology pthe man and his social behaviour in the centre
of its attention. What is more, it also studiesiagoorganizations and interactions taking place
between people within them (Babbie, 2007; Turn®&98l Giddens, 2006). Therefore, selecting
the appropriate method of study, defining its aamg theoretical inspiration are the decisive factor
for sociologists. To quote Stanistaw Ossowski, "tharks of ‘pre-sociology’ writers can, in fact,
provide more insight than those written by moreteoporary authors." According to him, the works
of Emile Durkheim are a good source of such insipina(Ossowski, 2001). Emile Durkheim who,
at the beginning of the twentieth century, suggkebt@adening the focus of sociology, and shifting
it from ideas to objects (understood by hinsasial fact$. Contrary to another Frenchman, Auguste
Comte, he believed that "the most primary ruleianalyse social facts as if they were real things"
(Durkheim, 2000). He considered social facts tbdlesfs, penchants and practices of different $ocia
groups etc.

Definitions notwithstanding, how are sociologicagtimods different from those used by naturalists?
Not surprisingly, they are entirely different, inet sense that for the latter, objects and factst exi
independently from human interaction. For the farnmewever, "things and objects adopt certain
values depending on human interaction as they atglulepending on who and when interacts
with them" (Znaniecki, 2001). Znaniecki explaingtlithe general and most crucial characteristic
of things and facts studied by a humanist is tleetfzat they belong — or are embedded — in people’s
actions and their experiences. Consequently, theygss the characteristics assigned to them through
the agent's actions and sensations" (Znaniecki, )20Wis idea was called tieman factoof things

and facts, which are the subject of study of a mistgZnaniecki, 2001).

In order to collect the empirical data, twenty-eigihhdepth and narrative interviews were conducted.
The data was obtained between 2011 and 2014 fromefa with diverse profiles of farming
from theCekcynmunicipality Kujawsko-Pomorski@oivodship, northern Poland). The study was
supplemented with overt participant observation.

3. Results and Discussion

Polish rural areas have changed considerably dihedast 25 years. The changes were initially
difficult to foresee, however they provide extersknowledgebase for sociologists studying rural
development in Poland. We are now observing theitipesresults of farming production
rationalization, namely, the widespread knowledfy@oming production and produce distribution.
On the other hand, there is an increased demanthridr and the competition between farming
and urban areas. In conclusion, numerous irresplendecisions regarding farm development were
made in the first stage in the development of rarabs in Poland during the transformation period.
In the mid- nineties the situation started to inyah, and it peaked in the first years of Poland's
membership in the European Union (Pilichowski, 2018udden changes, however, exposed
the ineffective structure of the Polish farmingffeiung mainly from overemployment. Losing
farmland due to its scattering or unsuitable lazafor farming purposes was another dilemma. 1.4m
ha was lost between 2002 and 2010 alone. Todapidigest problem is the high land purchase cost,
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which makes it neither feasible to start productir to combine areas and plots with a view
of intensive farming.

With the dawn of the new millennium, Polish farmesgre very optimistic about joining
the European Union. They expected that the valuehefr land would soar and so would
the government subsidies. Although land concepimatigures have increased slightly after
the merger, the land spread factor remains a sepgmblem, with Poland occupying the 24th place
in the EU on the Farmland Concentration list (Wilk2014). The total number of farms in Poland
in 2013 was 2 172. Due to difficult farming condits and high unemployment figures, farmers
have been reluctant to sell or hire land. Undouigtede EU subsidies have improved the situations
of Polish farmers, even though considerable diffees in direct payments were observed between
different provinces. What is more, the economiaation in the farming sector had become more
consistent, even in theodlaskiei Lubelskieprovinces, with country dwellers no longer feeling
excluded or deprived.

Although 25 years have passed since the politraalstormation in Poland, we are still being told
that the transition has not ended, and fundamehtaiges, whose results can be seen in the sphere
of agribusiness (Drelichowski et al., 2014), andl &king place. Not surprisingly, one can ask
whether there is a finish line, and - more to tep- where is it? Will we ever get to the point
where one can say "At last, this is normal life'h&¥ does "normal” even mean? Is it the West
European model or, possibly, the US one? A numbeyeaneralizations relating to farmers, farm
modernization, and adaptation to the EU laws wademay meticulous scientists. For example,
farmers were classified as being innovative or eorative, as having the traditional or modern
approach, characterized by individual or colleciygproach to work, etc. (Bukraba-Rylska, 2005).
However, these dichotomies seem to ignore manyifiignt aspects. For example, they do not
acknowledge for farmers' happiness, job satisfacbowhether they still feel as if they own thieda
etc. In her works, 1zabela Bukraba-Rylska is ddtiey sociologists for utterly ignoring the fact
that strong bonds exist between farmers and tlagid.l She concludes - not without irony —
that "apparently, Polish farmers have never readitaneir inevitable doomsday” (Bukraba-Rylska,
2005). Farming researchers in Poland frequently inbegresenting their study results
with the following introduction: "Polish countrygdemains far behind its European counterparts.
What is more, there are considerable discrepaasiés as the development between rural and urban
areas within the country is concerneipiewak, 2007). It must be said that comparing Rdésms

to their Western European counterparts does nat seasonable. Common development indicators
should not be used as they do not recognize thradegistics of Polish farming. What certain people
might perceive as old-fashioned farming methodbgermst might see in different light, namely
as challenging operations performed in an unfavgara&nvironment, which should be viewed
as an asset - not handicap (Fedyszak-Radziejo@6k4).

In the Cekcynmunicipality, the majority of farms either live dheir production (14%) or have
no production whatsoever (25%). This section of Tuehola Forest the Cekcynmunicipality

in particular, has land of the lowest grade. Fasweno benefit from direct subsidies are reluctant
to sell their land though. At the same time, thenhar of potential heirs is diminishing as young
people fromCekcynhave more attractive employment opportunitiesaarbyBydgoszcor Toruwi.

As a result, instead of being passed from generatio generation, land ownership changes.
In the light of the above, the current situationldgpotentially lead to more land concentratiomsth
making farms more economically viable — was it fostthe government subsidies, which render
the whole process unfeasible (Rosner and Stanidy)2Currently farmers have land but they do not
use it for farming production. It should be turnetb forests, which would boost tourism in the area
but this is not happening as farmers show littlerest in changing the existing situation. Special
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meetings are organized by the municipality but they attended by a mere several dozen farmers
and a handful of regular guesthouse owners.

6,727 residents are registered in @ekcynmunicipality, with as many as 2,445 own land owner
out of which 1,018 have an area larger than 1 lsaoAding to the Inland Revenue, only one farm is
larger than 50 ha. The vast majority of all farm¢hie area are either small or very small. The iiagm

is characterized by very low farming productionigadiors - 30 percent below the country's average.
Soil valuation indicators are also low; more th&np@rcent of land is 5th, 6th or 7th grade (Borta,
2014). According to one of the respondents, wastifor the EU and OWN subsidies, the land would
be either turned into forests or abandoned alt@geifhus, as such, the subsidies seem to serve thei
purpose well.

The area is also characterized by considerabledeatiering. Land which officially has one owner,
may in fact have several of them. According to mspondent, a plot of 20 ha or 30 ha may be "split
up into several pieces". As a result, productiostcocrease, the scale of production remainsdinit
and as such the produce hardly ever reaches shalg®ps. Eventually, the farming production
generates scarce income and it is not seen aswolghby the farmers themselves who often resolve
to alternative means of income. What is more, fagnin theTuchola Forests noticeably weather-
dependant. As one respondent puts it "Farmerstdifebe tough here. Any drought or ground frost
is all it takes to lose your crops. The shape ofildoes not make it any easier." The vicinity
of the Area of Exceptional Natural Beauty is anotbeawback as far as farming concentration
is concerned. However, farmers do not feel opptebyehe park, on the contrary, they understand
the need to protect the natural beauty of the anelathe habitats of numerous fauna. They embrace
the land and working conditions with all their sttomings. Some farmers succeed in developing
their farms and making profit, while others canmainage that. Interestingly, few would like to sell
their land. Also, there is little interest in mamagecological farms - there are barely five farms
of this type in the whole municipality. Cranes, afhcan damage maize crops are yet another trouble
for farmers in the&Cekcynarea.

It is important to realize that farmers - similatty other professional groups - need time to learn
and accept novelty, innovation and prepare foraamgh. This claim can be supported by the following
example. A company attempted to sell animal feedctpuainted farmers only that is farmers, who
the animal feed company owner knew well person&lyrprisingly, the sales were disappointing.
The reason was not the lack of trust on the custgpart but the fact that the product had not been
properly tested. After several years, the compataime a renowned animal feed provider on foreign
- not domestic - markets. According to the farnieosr Cekcyn "we were afraid of trying something
new. You know, until a digger has been tried by sone for the first time, others will continue teeus

a spade." There is hardly any competition betweemérs who must sow on poor soil. Their main
competitor is the nature itself, which provides greacrops despite the farmers' endeavours.
In the past, farmers used to sow crops and playgtables in soil of different grades. Today, sadly,
they adjust their production to the width of thevaster. It is especially apparent in the first ksee
after cereal has grown. In one part of the field tiereal will be yellow, which is a tell-tale sign
of very poor soil, or sand, and it will grow witliffeculty. In the other part it will be green bacse

the grain fell on more fertile soil.

Farmers may adopt different strategies for ther&ut@he smallest group is determined to invest
by leasing more land and trying out new plants sashsoy or spelt. Others see little prospects
for improvement of their situation and hope for restdcrops. Apart from the plant production,
they usually keep pigs and cattle. However, anpoathase prices tend to fluctuate, so some farmers
may eventually decide to stop breeding animalsgetteer. Due to unstable weather conditions
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and poor soil, many farmers deem any investmentisiy. They prefer to benefit from the area
subsidies offered by the government rather thamshvn new machinery. Other farmers claim
that they have overinvested. They argue that timessihey had to provide to be eligible to use
the subsidies for buying new machinery were inappate with regards to the outcome. However,
they also claim that had it not been for the newemeery, they would be in an even more difficult
position today. According to one farmer, "if yowast in land and the machinery today, the benefits
will be for generations to come". Unfortunatelyeth are no generations to come as the farming
career opportunities present little or no intetesyounger people. Even those people who decide
to run a farm, reconsider after certain amountirakf expecting bigger income in return for less
demanding occupation. These days it is difficulptedict whether an heir will take over the farm
after his father. The fact that a farmer's childstrdy in agricultural colleges does not mean ttiey

will choose this line of work in the future.

Entering the EU markets remains a taboo subjectngnfarmers from the area. When asked
to evaluate the accession, older farmers will fietdte to the past. They will reminisce about#fe
and 80s when shops were empty, devoid of most basils, and they really felt like food producers.
Their relatives living in cities — and also strargge- would travel to the country to buy food
from them. Farmers would breed animals to meefgtibeving demand. Farming was a profitable
business then. However, the worst period for Pofahmers was between 1989 and 2004,
when Poland joined the EU. Food from Western Euftgmeled the Polish market. Competition was
just an illusion. Consumers were not aware thabsimg the sorted and carefully selected produce
from European producers was not, in fact, fair cetiipn. Polish farmers stood no chance in fight
for the customer as their production — as opposdtie European producers — was not subsidized.
Many farmers were not able to compete with the gngvproduction standards, and their situation
was particularly difficult if farming was their ssource of income. Only those farmers who managed
to diversify their production, or had alternativeusces of income, survived. Farmers believed
that after joining the EU structures they will beemn equal opportunities to compete on the common
market, so they voted to join the EU. Today, they «ill not receiving the same subsidies as their
European counterparts, but the direct paymentsrasagh to plan for profits and make regular loan
payments. Although livestock purchase prices reraastable, breeding pigs and cattle for fattening
is financially viable. AImost all cereal is usedaasmal feed, and there is not enough land to secur
crops. While farmers who specialize in cereal pobidn only are entitled to compensation in the case
of drought, farmers who have mixed production areatigible, even though they are also severely
affected by drought as they have to supply themats with extra feed.

As mentioned before, the lack of heirs poses agemproblems for the farming industry. Having
children does not necessarily mean that they valhage the farm in the future. Young people, despite
having agricultural education are either reluctar@mbrace hard physical work on a farm and choose
other jobs, or they have no calling to become méar Young people possess extensive knowledge
about farming and agriculture. Even children ara@how demanding the work can be, how pests
(wild boars, cranes, foxes) can damage crops, or detrimental drought or hail storm can be.
Farmers estimate that only one in ten farms haleamn which does not mean that he or she will
choose to run the farm. Still able-bodied, farmawsnot tend to think about the future ownership
of the farm. At the same time, the farm has a sthgtace in their hearts as they have managed
it the last three or four generations.

4. Conclusion

Agriculture in the Cekcyn Municipality has been slowly undergoing transfotioa Farmers
moderately develop their operations, unwillingaé into the trap of overinvestment. A few of them
are planning to introduce changes in the plantyetdn. Some farmers cautiously consider growing
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soy. The farmers from th€ekcynarea lack economic and mental support. A farn@nfZamarte
provides the example of a conference which he @¢tgnwhere the problems of contemporary
farmers were discussed. To his dismay, his areajuated as a "heritage park"”, where foods are sold
but not produced. Such irresponsible comments umderfarmers' self-esteem and may stop them
from looking for alternative sources of income. pigs poor soil and high unemployment rate,
it is possible to find labourers, which means thare is some hidden potential in this area.
The exceptional natural beauty remains a seriosest & the area. Unfortunately, we were not able
to find a single farmer (that is not to say they mmt exist) who would seek help or advice
in an institute or a university. It is safe to thimough that many institutes would be pleasedsisa
farmers with their enquiries. It is evident thagrh is a considerable demand for new information
and alternative farming methods, especially inatesas with impoverished soil, and scattered farms
which lack investment.
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Annotation: Germany, the largest milk producer in the Européaion, increased milk production
by 15.1% from 2007 to 2015. In 2015 intensive piditdun regions with a milk production of more
than 2,000 kg/ha contributed 59.8% to the Germadkpnoduction whereby they represented 69.9%
of the growth in German milk production from 200®015. The area of grassland and area of maize
silage have a high positive and significant cotiefawith milk production. The regression model
(R% 0.832) indicates the strong influence of theaeiables on milk production. Indeed data
of twelve farms from an intensive production reggiow that fast grown farms get to limits due
to the greening regulations on crop rotation aediltrates limit of 170 kg/ha from manure of animal
origin of the New Fertilizer Act. This will lead tocreasing demand for land and the need
of exporting nutrients to less intensive regionscltwill increase the costs of milk production.

Key words: Milk Production, Dairy Farming, Fertilizer Act, @aany, Grassland, Limiting Factor,
Maize Silage

JEL classification: Q12, Q18

1. Introduction

The European Union is the largest milk produceth@world. In 2015, European milk production
amounted to 162.6 m tons, which is 24.4% of worltk pproduction. Germany is the largest milk
producer in the European Union with a productiorB®f7 m tons in 2015, or 20.1% of European
milk production (ZMB, 2016). German milk productiatecreased very slightly by 12.232 tons
in 2016. That corresponds to a decrease of 0.04%,(B017a). This was the first time in more than
10 years that German milk production did not insesaver the preceding year (ZMB, 2011; ZMB
2016; BLE 2017). Overall, Germany’s milk productigrew by 15.1% between 2007 and 2015,
which is above the EU-27 average of 9.5% (ZMB, 2@NIB, 2016). It should be noted, however,
that milk production is not homogeneously distrdmitthroughout Germany, as can be seen
in the annual milk production on county level imgytie 1.

Milk production is especially located where natwgigé conditions allow no or just a few types afda
use beside grassland. This results in low oppdstwaists for land, compared to regions where more
numerous and more profitable opportunities for rddrming exist (Gémann et al., 2006). Thus,
the main milk production areas are located in negiwith high shares of grassland. These can be
found along the North Sea coast, in the uplandregin the middle of Germany, in the alpine uplands
and along the Czech border. Further regions wheensive dairy farming takes place but where
good conditions for arable farming also exist &eeregion bordering the Netherlands and the Lower
Rhine region (Lassen et al., 2009). During thedastide, Germany’s intensive dairy farming regions
have attracted additional production volumes, waemilk production has been shrinking in many
less intensive areas (BLE, 2011-2016).
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Figure 1. Intensity of milk production in Germartycaunty level in 2015

Milk production
in kg/ha

< 500
> 500 - < 1000
>1000 - <1500
> 1500 - < 2000
> 2000 - < 3000

> 3 000

| Data not available

I 1] | [SI8

Source: Thiinen-Institute 2016

Intensive dairy farming regions are characterizgthlge quantities of manure. Similar effects occur
in regions with intensive pig and poultry produatigvere large amounts of manure are also produced
(Chamber of Agriculture, 2017). Due to the resigtitutrient surpluses, intensive livestock farming
is held responsible for a substantial impact oratetcontamination of groundwater (Taube et al.,
2013). Next to nitrate, phosphate is also an ingmrivater and environmental pollutant because
it has the highest eutrophication potential (BMEI2013).

The European Union’s Nitrates Directive is onetefmain efforts to reduce nitrate leaching from
agriculture and sets forth a number of measureih{dfeet al., 2013). The Nitrates Directive helps
to fulfil the goals of the European Union’s Wateafework Directive, which was implemented
in 2000 (BMU, 2013). The Directive of Utilizatiorf Bertilizers, Soil Excipients, Culture Substrates
and Plant Aids—known as the Dingeverordnung (DY Fertilizer Act—regulates the utilization
of fertilizers, including technical aspects of itition and amounts. The act is the main instrument
for implementing the European Union’s Nitrates biree in Germany (BMELV, 2013). The new
regulations of the Fertilizer Act were passed iy @erman Federal Parliament on 31 March 2017
(BMEL, 2017). The new regulation will come into ¢erin the next planting season, starting after
the 2017 harvest, and will affect dairy farms, amathers.It regulates the balance of nitrates
and phosphates as follows: nitrate use is limited®@ kg/ha for a three year period, decreasing
to 50 kg/ha in 2020, and phosphate use is limite@Q kg/ha for a three year period, decreasing
to 10 kg/ha in 2023. Furthermore, it introducesragthened blocking period for manure application,
thus increasing the need for storage capacityrte months for farms with more than three grazing
livestock units per ha until 2020 and limiting thee of nitrogen from manure of animal origin
to 170 kg/ha (BMEL, 2015). In Lower Saxony, the Ncamulation per ha will increase
from 99.3 kg/ha to 123kg/ha of farmland due to #w¥'s new regulations. This will lead to N
accumulation close to the 170 kg N/ha limit or abom intensive livestock regions (Chamber
of Agriculture, 2017). In the Netherlands, onelwd thost intensively farmed countries in the world,
the European requirements are estimated to cullahsg herd by about 160,000 animals, or 6.6%
of the Dutch dairy herd, in the short run. In tk@d run, it is estimated that a further expansion
of dairy herd and milk production will occur dueitoproved efficiency within the sector (USDA,
2017).

Against the background described above, the majactibes of this study are (1) to analyze
the development of German milk production and @soentration in the time period 2010 to 2015,
(2) to illustrate the coherence and strength dfierfce of the area of grassland and the areaagfesil
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maize production on milk production in Germany &B)dto examine the impact of the New Fertilizer
Act on the production costs of dairy farms in atemsive region.

2. Materials and Methods

The study is based on official data from the Fedefce for Agriculture and Food (BLE) on milk
production at the county level from 2010 to 201%tdfor 2016 at the county level are not yet
available. Additional data on the area of grassland of silage maize production, disaggregated
to county level, based on the agricultural struetsurvey of 2010 are provided by the KWS SAAT
SE, a seed company based in Einbeck, Germany.

To analyse the concentration and development & prdduction in Germany, descriptive statistics
were used on county-level data. Concentration waasored as the share of milk production
in intensive production regions relative to overafllk production in the respective state
and in the country as a whole. Intensive produatégions were divided into regions with moderate
intensity, or milk production of 2,000 to 3,000 kg/ and with high intensity, or production of more
than 3,000 kg/ha.

To do correlation and regression analysis, the dei®e analysed on a normal distribution using
the Kolmogorov-Smirnov test. The coherence of \aes without normal distributions—milk
production (tons), area of grassland (ha) and afedlage maize production (ha)—was evaluated
with a correlation analysis, using the Spearmaretation coefficient.

The influence of grassland and silage maize on pritkluction was analysed with an ordinary least
squares model (OLS) using the software SPSS 23, Hiee area of grassland (A) and the area
of silage maize (B) are the independent varialidfisiencing the dependent variable milk production
in tons (Y). The correlation coefficierftd andB2 estimate the influence of the independent vagmbl
The residue item (U) shows the influence of otlaetdrs on the dependent variable.

Y =Pfo+ By*xA+pPy*B+Ui (1)

To analyse the impact of the New Fertilizer Acttbe production costs of dairy farms, data from 12
dairy farms in Northern Germany were collected Wit help of a specialized consulting company
in autumn 2016. The data refer to the financialry2@14/2015. This means that they show
the economic situation from 1 July 2014 to 30 J@@45. Production costs were calculated
with reference to the full cost accounting methdterefore, opportunity costs were scheduled
for production factors such as unpaid family woskemnd land. Depreciations were adjusted
to the actual operating life expectancy.

3. Results and Discussion

In 2010 moderately intensive dairy farming regiansounted for 15.5% of German milk production,
whereas highly intensive production regions wespoasible for 43.3%. Thus, intensive production
regions contributed 58.8% to German milk producim2010. By 2015 the share of German milk
production in intensive production regions had éased slightly to 59.8% including a slightly
increased share in the highly intensive regiong48% and a constant share in the moderately
intensive regions of 15.5%. Although the sharehaf intensive regions in total milk production
increased only by 1 percentage point, they plagrg important role in the development of German
milk production overall. In 2010 the intensive puotion regions were responsible for 76.2%
of the surplus in milk production; the highly ingave regions alone contributed 62.4%. In 2015
the highly intensive regions were responsible f@r880 of the increase in production, whereas
the moderately intensive regions contributed ortly7%. From 2010 to 2015 intensive production
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regions represented 69.9% of the growth in Gerngamyilk production, of which 54.9% was
observed in highly intensive and 14.9% in modeyatgknsive regions.

The German states of Bavaria (24.9%), Lower Sax@1yb6), North Rhine-Westphalia (10.2%)
and Schleswig-Holstein (9.1%) represented 65.1%Gefman milk production in 2015. Milk
production of more than 2,000kg/ha also occurs iesd¢, Rhineland Palatinate, Baden
Wouerttemberg, Saxony, Brandenburg and Thuringia.

Table 1. Contribution of intensive dairy regiongdtal milk production in different states (%)

State 2010 2011 2012 2013 2014 2015 Average
Schleswig-Holstein 92.4 92.7 92.2 92.3 92.5 92.3 92.4
Lower Saxony 77.0 77.9 77.8 77.8 77.9 78.3 77.8
North Rhine-Westphalig 67.1 67.5 67.5 67.8 68.2 68.0 67.7
Hesse 18.2 18.4 18.9 18.8 * 18.6 18.6
Rhineland Palatinate 515 51.5 51.2 51.7 51.7 51.4 51.5
Baden Wuerttemberg 41.4 41.3 41.0 41.0 41.1 41.3 41.2
Bavaria 75.3 75.5 75.9 75.7 76.3 76.6 75.9
Brandenburg 1.4 1.5 1.4 0.0 1.5 1.5 1.2
Saxony 58.0 58.0 58.1 57.9 58.2 59.0 58.2
Thuringia 23.7 23.9 24.2 24.5 24.9 25.3 24.4

Source: Authors’ calculations after BLE 2011- 2016
Note: *data missing

As can be seen in Table 1, there are great diftesemegarding the role of intensive production
regions in the various German states. Milk produrcis most concentrated in Schleswig-Holstein,
where 92.3% of milk production came from intengveduction regions in 2015. Schleswig-Holstein
is followed by Lower Saxony (78.3%), Bavaria (76)6%nd North Rhine-Westphalia (68%).
The lowest concentration of milk production can dsen in Thuringia (24.4%), Hesse (18.6%)
and Brandenburg (1.5%). In all German states, iflelyhintensive regions represent higher shares
of total milk production than the moderately inteesregions. In Schleswig-Holstein the highly
intensive regions contributed 70.3% to the statga milk production in 2015. The highly intensive
regions’ share of total milk production was 67.6%d_ower Saxony, 55.5% in Bavaria and 51.8%
in North Rhine-Westphalia. The growing concentmatad milk production can also be seen when
examining production growth in intensive regions.Lower Saxony, for example, the intensive
production regions were responsible for 91.1% aidpction growth in 2015, with 78% deriving
from highly intensive regions. In some states, rigige regions contribute more than 100%
to production growth. This is because productie@wgin these regions, while the states’ overall milk
production decreased. This is the case in RhindPatatinate (198.5%) and Saxony (136.4%).

Available grassland is an important factor for mpkoduction. The weighted average share
of grassland on total farming land in highly intmesregions is 49.2%. Moderately intensive regions
have a weighted average share of 27.3%, and nensive regions 22%. The area of silage maize
production is also higher in intensive dairy fargmnegions. In highly intensive regions, the weighte
average share of arable land dedicated to silageenms 37.6%, and the weighted average share
in moderately intensive regions is 22.2%. In otlegions silage maize accounts for a share of 15.2%
of arable land. The share of arable land dedic&tedilage maize production is an important
determinant of further growth in milk productiondagise due to the greening regulations, the share
arable land dedicated to the main crop is limied%% (Chamber of Agriculture, 2016). In a few
German counties, the share dedicated to silageenmialready up to 75%. Though at county level
that share may average 37.6% in highly intensigeres, at the individual farm level it can be much
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higher, as is the case on the farms we analysedeirNorthern German intensive region, where
it is already nearly 75%. The close relationshipween milk production (tons) and the areas
of grassland (ha) and silage maize production ¢aa)be seen when analysing the correlation. Both
factors have a very strongly positive and highggngicant correlation with milk production, as can

be seen in Table 2.
Table 2. Correlation matrix with Spearman correlaitoefficient

Milk production Area of grassland Area of silage maze
Milk production 1.000 0.889** 0.887**
Area of grassland 0.889** 1,000 0.766**
Area of silage maize 0.887** 0.766** 1.000

Source: Own calculations after BLE 2016, KWS 2017
Note: **significance level 0,01

The regression model analysed the influence otaad area and the area of silage maize on German
milk production. As can be seen in equation 2, Hattors have a highly positive and significant
influence.

Y = —9,448,894" + 4,935« A + 5,647 «x B + Ui (2
Note: 1significance level 0.01

The coefficient of determination, R?, is 0.832sthmeans that 83.2% of the estimated residues can be
explained by the independent variables “area cfsjaad” and “area of silage maize”, both of which
are essential for milk production. The result conf the theory that milk production is allocated
where natural resources allow no or just a few gypieland use other than grassland. Furthermore,
it indicates the strong influence of silage maizedpction on milk production in the prevailing
production systems in Germany.

Another point that will influence the developmeritmilk production is the new Fertilizer Act.
The data from German dairy farms in intensive regishow that the farms which have grown
strongly over the last years will not fulfil theghiter regulations of the new Fertilizer Act because
their nitrate levels from animal manure are abdwe iow more strictly defined 170 kg/ha limit.
The share of total farm land dedicated to grasstemtthese farms is 45.9% Therefore, the farms will
be impacted by the abolishment of the derogatiamonpwhich allowed them to put 230 kg/ha
of nitrates from animal manure on grassland. Thedan our study have a surplus of 19.9 kg N/ha
(Niemann, 2016). As a result, they will be forcedent additional land, export the nitrate surpuse
to regions with lower livestock densities, redubeitt herd size or reorganize their farms by,
for instance, outsourcing of the rearing of calvé&xport opportunities are restricted due
to competition from pig and poultry farmers in inseve livestock production regions, who are also
affected by the new legislation. These farms aréhéu affected by the stricter phosphate limit
because of the higher amounts of phosphates prddwespecially in pig manure (Chamber
of Agriculture, 2017). This situation will lead &m increased demand for land even though landgrice
are already high in the intensive regions we stlidi®e opportunity costs for land are currentlywbo
€600/ha p.a. for arable land (Niemann, 2016). Hand Iprices will develop is not completely clear.
In general, prices increase when demand increasesgen in the past. While rental prices for land
are much higher even than €600/ha p.a. in othengie livestock regions, they have stayed constant
or even decreased in some intensive dairy regieaause of farm failures due to the low milk prices
in recent years. Nevertheless, recent increasEsdprices have led to an increase in production
costs of 0.7 ct/kg energy corrected milk (ECM). Ttests for the export of manure within
the blocking period will result in additional cosi0.4 ct./kg ECM. Here cost of storage of €5/m3
were calculated and an average transport distah86 km is assumed (Niemann, 2016). Indeed,
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these costs may increase in future due to theéHatthe legally stipulated nitrate balance of §thk

will decrease to 50 kg/ha in 2020. Furthermore,oeixpdistances are also likely to increase due
to competition with livestock farms and substraenf biogas plants because the new Fertilizer Act
also limits the application of substrate to 170Npa (BMEL, 2015). Last but not least, the low
prices for mineral fertilizers could decrease thiingness of arable farmers to use manure.

4. Conclusion

From 2010 to 2015, German milk production grew nstrengly than the European average, whereby
the growth was mainly concentrated in intensiveydi@rming regions. From 2010 to 2015, intensive
production regions were responsible for 69.9% oflpction growth in Germany, whereby the highly
intensive regions accounted for 54.9%. The resuthis analysis confirms the theory that milk
production is heavily based on grassland due ttowsopportunity costs. Furthermore, the study
confirms the strong influence of area of grassland area of silage maize on milk production.
Especially on farms which have strongly increadesirtherd sizes, EU greening regulations will
further limit the growth of milk production. Thewed-ertilizer Act will increase the production costs
of dairy farms, especially those of farms whichvgiguickly in the past. Affected dairy farms will
have to develop strategies to solve this problerostCanalyses show that strategies such
as the outsourcing of the breeding of calves care@se the surplus of nitrates to below the 17B&g/
limit at the farm level (Niemann, 2016).

Nevertheless, in most cases this will end up imgasing production costs on affected dairy farms,
which will reduce their competitiveness againsefgn competitors, especially those farms in less
intensive areas with low opportunity costs. Inded¢dere are competitors such as farms
in the Netherlands which are more heavily impacdbgdthe implementation of the European
regulations. Policymakers should deal with the b of nutrient surpluses by supporting
the development of solutions, for example, econaltyienore attractive export systems for nutrients
into less intensive regions or more nutrient-ediiti ratios for animals (Krdger, 2016). These
measures will help remedy the impact of the FediliAct on dairy farming in Germany and preserve
its competitiveness since, in the end, there araynggod reasons besides site conditions, such
as farmers’ knowledge and presence of necessaaginicture, why dairy farming is located in these
areas and has been further concentrated there.
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Annotation: The concept of sustainable development is to ereatstate of balance, both
in the economic and social sphere as well as mgef the natural environment. The local aspect
of the issues related to sustainable developmeamticsal to ensure the sustainability at the nation
level. The objective of the article is to determaral evaluate the level of sustainable development
in its three aspects at the local level in Polanthe year 2015. The analysis was made for rural
and urban-rural communes in Poland. The statistiatd from the Local Data Bank of the Central
Statistical Office were applied. A set of indicaaf sustainable development was defined. Using
methods of multidimensional comparative analysis siynthetic indicators of economic, social
and environmental development were determined. Mbasure of cohesion was used to assess
the sustainability level of communes. It enabledding communes into five groups: very low, low,
medium, high and very high level of sustainabilihe results show that there are pronounced
differences in Polish rural and semi-urban communegarding their level of sustainable
development. The largest number of municipalitiesn the low level sustainable development
class. It was found that the economic aspect maylimarier in shaping of sustainable development
of communes.

Key words: sustainable development, local level

JEL classification: Q01, R11

1. Introduction

The concept of sustainable development emergedhanl®70s and since then its significance
in the development theory and policy has been asing. The key objective of this concept
is to harmonise three main spheres: environmemebnomic and social (Hopwood, Mellor
and O'Brien, 2005). This means such social and auoan development, wherein the needs
of the present generation are met without comprogithe ability of future generations to meet their
own needs (Our Common Future, 1987).

Sustainable development is the primary goal ofEbeopean Union. The first Earth Summit held
in Rio de Janeiro in 1992 finally resulted in depehg a Europe-wide sustainable development
strategy adopted by the European Council in Gotglodune 2001.

The major role in implementing sustainable develepiin practice is played by local and regional
authorities. In 1992 the Local Agenda 21 programoaineated a way of developing
and implementing sustainable development progrananadocal level. This programme envisaged
that national governments should be primarily resgade for implementing the policy enhancing
and encouraging business entities to make chaicesmpliance with the principles of sustainable
development. It was emphasised, however, that lactibns would constitute a key element
in achieving the principles of sustainable develeptnThe Local Agenda 21 that was developed
until 1996 additionally underlined the significanaklocal actions taken to achieve the principles
of sustainable development (Lafferty and Eckerb&8§8). At the World Summit on Sustainable
Development held in Johannesburg in 2002 the Légenda 21 was introduced by leaders
and representatives of local self-government aittesr The need to analyze phenomena at the local
level is also due to the large intraregional diitgris Poland (Mikuta, 2016).
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Rural areas cover a great part of Poland and dEtliepean Union. Those areas that comprise 90%
of the territory of Poland are inhabited by arout@lo of its entire population. Of particular
importance is to follow the principles of sustaileatbevelopment with respect to agriculture andlrura
areas. Agriculture and forestry are essential ieruse of land and for the management of natural
resources in rural areas. Attention must also tpahe multi-functionality of agriculture (Wilki
2011). It generates a vast range of positive eaterspects, some of which are public goods (Halova
et al., 2015).

The objective of the article is to determine andleate the level of sustainable development
in its three aspects at the local level in Polanthe year 2015. The local aspect of the issuasect!

to sustainable development is crucial to ensurestistainability at the national level. Local level

(LAU-2) in Poland means the communal level (reférte in the literature variously as gminas,

communes, communities, municipalities).

2. Materials and Methods
The analysis was conducted for rural and urban-rcoaaxmunes in Poland. It covered 2,174
communes, including 1,563 rural and 611 urban-romais.

The concept of sustainable development of rurasarequires relevant measures and measurement
methods to be applied. In both Poland and abrdaakinot been possible to develop a comprehensive
set of features employed to evaluate the level ustasnable development. The starting point
for consideration was to determine a set of indicatthat evaluate the level of sustainable
development on a local basis. For this purposeetivas applied the so-called long list of indicator
based on three spheres: environmental with elemehtspatial order, economic, and social
with elements of institutional and political ord&he selection of the applied indicators was lichite

by the availability of statistical data at a lot=alel.

The statistical data derived from the 2015 LocataDBank of the Central Statistical Office.
The detailed list of selected measures is set forffable 1.

The preliminary statistical analysis of empiricalatal eliminated quasi-stable variables.
For this purpose, the coefficient of variation wasculated for eaclith variable. From the set
of variables there are removed features consistéhtthe inequality:Vi < V* , whereVV* means

a critical value of the coefficient of variationhd critical value is/* = 0.10. For all the selected
features the coefficient of variation exceeded 10%.

The procedure for qualifying features for a sediafgnostic variables omits the correlation analysis
This analysis is essential for the process of selgcesponse variables for the econometric model
but it seems to be unnecessary when making thengrdd objects with respect to the level
of the phenomena analysed (Kukuta, 2014).

At the next stage one-feature variables were nasedl The basis for standardisation was a standard
deviation and standardised values of variables veateulated Zj) according to the following
formula:

» for stimulating factors and positive features:
xij— mini xij

Z:: = ——
U maxixi-mingx;j’ (1)
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» for destimulating factors:
max; xl-j—xij

Z:: = —
U maxixi-mingx;;’ 2)

wherezj is a standardised valug, andxj means a value gfth feature fori-th object, min x;
is a minimal value ofth feature, andgnax x; is a maximum value.

Table 1. List of variables employed to evaluatel#ével of sustainable development of rural and orhaal communes

in Poland
Symbol Variable name and dimension Character of
variable
Economic dimension
X1 Proportion of registered unemployed in the workimg populatiorgin %) De-stimulant
X2 Proportion of commune’s investment expenditure®ial expenditures (in %) Stimulant
X3 Employed persons per 1000 inhabitants Stimulant
Xa Entities registered in REGON per 1000 populatioworking age Stimulant
X5 Own commune budget revenues per capita (in PLN) Stimulant
X6 Total commune budget revenues per capita (in PLN) Stimulant
X7 Total commune budget expenditures per capital(M)P Stimulant
Xg Natural persons conducting economic activity @@Qlinhabitants Stimulant
Environmental dimension
Xg Proportion of population connected to wastewatatiment plants (in %) Stimulant
X10 Forest cover (in %) Stimulant
X11 Proportion of legal protected area (in %) Stimulan
X12 Proportion of commune’s municipal economy and enmumnental protection Stimulant
expenditures in total expenditures (in %)
X13 Consumption of water in households per 1000 irthals (in nd per year) De-stimulant
X14 Proportion of population with a water supply corti@t (in %) Stimulant
X15 Proportion of population with a waste water dispasanection (in %) Stimulant
X16 Waste management commune budget expendituresipiga ¢in PLN) Stimulant
Social dimension
X17 Physical education commune budget expendituresgpta (in PLN) Stimulant
X18 Foundations, associations and social organizapend,000 inhabitants Stimulant
X19 Social assistance commune budget expendituresapéa (in PLN) Stimulant
X20 Dwellings per 10,00hhabitants Stimulant
X21 Proportion of commune’s education expenditurastal expenditures (in %) Stimulant
X22 Average useful floor area per 1 person (in m2) m8kant
X23 Proportion of dwellings with a bathroom (in % béttotal of inhabited dwellings) Stimulant
X24 Health care commune budget expenditures per capiRLN) Stimulant
Source: own study on the basis of Borys (2005).
The synthetic factor was calculated according éoftlowing formula:
1om
Qi = . Xj=1%ij» ©)

whereQi is a synthetic value farth object andm is a number of features. The taxonomic measure
of development@) ranges from O to 1. An increase in the valuehefanalysed commune causes
an increase in the level of development the andlysé. The values of the discussed factor forghre
elements of sustainable development allowed clasgithe analysed communes into five groups:
15t group, very high levelQ; > Q +0.%q,

2" group, high levelQ +0.%0> Qi > (Q +0.3sg,

39 group, medium leveld+0.3s0> Qi > Q — 0.3o,

4™ group, low level) —0.3s0> Qi >(Q — 0.9sq,

5% group, very low levelQ <Q — 0.9so.
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The synthetic indicators were applied to rank eamhmune in each aspect and to determine spatial
similarities that may be observed in those rankidgse comparison of two order arrangements
marked with p and g comprising n number of objecigsbles using the measung, (Kukuta 1986).

_ 1 _ 22hldipl (4)

Mpq .

wheredipg) is a difference in ranking positions for thlh commune. This measure is valued from 0
to 1, where is O for identical order arrangements hfor completely dissimilar rankings.

The synthetic indicators allowed determining theslef sustainability of three spheres of sustaimab
development of urban and urban-rural communes lan@o For this purpose, there was applied
the standard deviation of ranks for three indicatarcording to the following formula:

$D, L824 (Ry ~ Ry ®

whereSD is a measure of the commune’s sustainability |eRelis a rank of economic indicator
in test,R2 is a rank of environmental indicator in teRg is a rank of social indicator in test, aRgl
is an average rank for tiveh the commune. A decrease in the value of this itdiaaakes the level
of sustainability more favourable.

There was also specified which of three spheres cmssiderably affect the lack of sustainable
development. This sphere was determined on thes ludsihe largest distance from the average
of thei-th commune.

3. Results and Discussion

In consideration of the synthetic measure for eadlysed aspect of sustainable development, it may
be said that in each aspect the medium developtegal group contained the largest number
of communes. Almost 27% of the total number ofahalysed communes were at the medium level
of economic development, 21% were at the mediural levenvironmental development, and 30%
were at the medium level of social development. [blaer development level in all aspects is clearly
visible in rural communes compared to urban-ruredso 43% of rural communes were classified
into two groups with lower level of economic devaleent, whereas those groups contained 10%
fewer urban - rural communes. As for the environtaleaspect every second rural commune was
characterised by a low or very low level of develmmt, whereas such development was
characteristic for every fifth urban-rural commuRer the social aspect there occurred dispropation
but differences were clear (Table 2). This may mdhat the level of economic, social
and environmental development requires massive asupp rural areas. It is worth mentioning
that in case of economic development the indicaatire of over 50% of urban-rural communes was
above average, whereas such indicator value wamsaatbastic for 43% of rural communes.
As for the environmental aspect the value of thelsstic indicator of 75% of urban-rural communes
and of 40% of rural ones was above average. Fadbtial aspect 68% of urban and rural communes
and 45% of rural communes had the indicator abueeage.
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Table 2. Structure of communes as per their devedoy level in three aspects in 2015 (%)

The interest of the analysed communes in individual
Development level groups of development level (%)
total rural urban-rural
Economic aspect
very low 15.5 17.3 10.8
low 25.1 26.2 22.3
medium 26.6 26.5 27.0
high 18.5 17.5 211
very high 14.3 12.5 18.8
Environmental aspect
very low 20.2 25.7 6.1
low 19.6 22.3 12.8
medium 20.8 20.5 21.8
high 19.6 16.3 28.2
very high 19.7 15.2 31.3
Social aspect
very low 17.0 20.7 7.4
low 16.2 18.3 10.8
medium 30.3 29.7 31.9
high 22.4 19.2 30.4
very high 14.2 12.1 19.5

Source: Own study

It is noteworthy that the communes characterisea gry high level of economic development were
mainly located in south-western Poland (Ddlaskie andSlaskie Provinces), in the western region
(Wielkopolskie Province) and in the central reg{dazowieckie Province).

Whereas, as for the environmental aspect the greitip the highest development level was
dominated by the communes located in south-westeatand (Podkarpackie Province),
and in the north-western and northern regions dfrRb (Zachodniopomorskie and Pomorskie
Provinces). The communes located in those provim@re not present in large number in tie 1
group of economic development. This underscoreditfieulties involved in ensuring the high level
of economic development without interfering witle #snvironment.

As for the social aspect the largest number ofctiramunes classified in the first group are those
located in the Wielkopolskie Province (western Rd)awhich also has a high level of economic
development.

To determine the similarity of the developed ragkithere were fixed similarity measures for order
arrangements, creating the M matrix.

1 0432 0474
M = [my,] 1 0.4191 , (Pg=1,..3).

The data of the M matrix show that the highest Isirty is between a pair of the following rankings:
environmental development and social developmenhendas, the least similar is a pair
of the rankings: economic development and envirortededevelopment. It is also noteworthy
that none of the ranking pairs are highly simitaeach other, which proves the weak sustainability
of three spheres of development in the analysedamas.

Only 5% of the analysed communes, mostly rural pgleswed a compatible level of development
in all three aspects (i.e. they were in the sanmmumgrof environmental, social and economic
development). It is worth mentioning that to theeajest extent this compatibility referred
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to the communes included in the group with the mmedevel of economic development. 11 analysed
communes (0.5%), of which 7 were rural ones, wergained in the Lgroup in each of the aspect
of the sustainable development.

This compatibility between the economic and envmental aspects equalled to 20%, between
the economic and social aspects it amounted t@2lvhereas the greatest compatibility (27.5%)
was between the environmental and social aspects.

The level of sustainable development of three dspe@s calculated in particular communes.
The value of the synthetic indicator SD ranged ffa@bv in the rural commune of Klodawa to 2,518
in the rural commune of Rudnik, whereas the avevadge of the analysed communes was 1,352.
The calculated value allowed conducting the clasdibn to keep a group of communes
with a similar sustainability level. Two parametess arithmetical mean and a standard deviation
were employed to establish five groups of sustaiitgbThe 1% group has a very high level
of sustainability, whereas thd ®ne has a very low one. A decrease in the valubisfindicator
makes the level of sustainability more favourable.

The higher level of sustainability was achievedubyan-rural communes (1,102) compared to rural
ones (1,449). The group with the highest level ustainability comprised 449 communes, which
is 21% of the total analysed communes. This graaluded 16% of all the rural communes and 33%
of urban-rural communes (Table 3). By analysing gffienomenon in the spatial arrangement it may
be concluded that the most communes with the highaesl of sustainability were in the Lubuskie
Province (52%) and the fewest were in the Lddzkievince (5%), Podlaskie Province (5.7%)
and Podkarpackie Province (7%).

Table 3. Level of sustainability of rural and urbramal communes in Poland in 2015

Number of communes
Sustainability level total rural urban-rural
Very high 449 248 201
High 372 223 149
Medium 451 311 140
Low 436 357 79
Very low 466 424 42

Source: Own study

In the group with the highest level of sustain@pild2% of communes were in the group
with the highest level of economic development, 1@é6e classified in the group with the highest
level of environmental development and 12% werdunted in the group with the highest level
of social development.

The group with the lowest level of sustainable digwaent comprised 466 communasgestevery
fourth rural commune and every fourteenth urbaadrl@ommune. The communes contained
in this group were not located in the Opolskie Rrog and above a half of the communes
from the Lubelskie Province had a low level of austbility.

In the group of the communes with the lowest lesklsustainability 41% of them belonged
to the group with the lowest level of economic depeent, 15% were contained in the group
with the lowest level of environmental developmeatd 17% were included in the group
with the lowest level of social development.

This analysis allowed identifying the aspect thadbrs the sustainability to the greatest extent.
For 33% of communes it was the social aspect,286 8f communes it was the environmental aspect
and for 35% of communes it was the economic aspect.

231



4. Conclusion

The concept of the sustainable development enwssthigesustainability among the economic, social
and environmental development. In Poland the levedustainability of rural areas is considered
as unsatisfactory. In 2015 only every fifth rural wban-rural commune showed the high level
of sustainability of three development aspects.

Rural communes have the lower level of sustaindelelopment compared to urban-rural ones.
This may result from the fact that the economiceasps the one that hinders the sustainability
of communes to the greatest extent. The absenaeudfan centre in the commune may adversely
affect economic results. A significant factor ttdferentiates the level of the commune’s sustdmab
development is its location in the region. Therefar is important to consider the territorial aspe

in the cohesion policy.
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Annotation: Agricultural sector has historically been the Hamke of South Asian economy,
providing employment for more than half of sub-éoent's work force. Although its share has
progressively declined due to growing industriadl @ervice sectors, it remains pivotal for almost
three quarters of population living in rural areagricultural productivity, as the ratio of agritutal
output to agricultural input, is an important driva growth, income, and human welfare in rural
areas, and a major determinant of competitivefdss aim of the paper is to understand the factors
affecting agricultural productivity, as their inéetion is key to improving competitiveness of South
Asian economies. Indicators such as total agricalltproduction, arable land, rural population
growth, fertilizer and pesticide application, ansewf agricultural equipment and credit, were
assessed using simple linear regression and maddiftigal factor productivity analyses.
While regression analysis highlighted arable land &ertilizer application as the best predictors
of agricultural production, the modified total factproductivity analysis pointed out to relatively
higher competitiveness of agricultural sectorsmafid and Bangladesh, and lower competitiveness
of agricultural sector of Pakistan.

Key words: agricultural competitiveness, total factor proditt, South Asia

JEL classification: Q01, Q15, Q18, J11

1. Introduction

The Global Competitiveness Report (2016-17), whreimks countries according to Global

Competitiveness Index, highlights India’s advanze39th position, an improvement of 16 spots
from the previous year (World Economic Forum, 201&he boost, attributable to better

infrastructure and strong economic growth (Deeg®i2016), however, was not characteristic of all
South Asian nations. Neighboring Bangladesh raidk&dh, while Pakistan occupied a distant 122nd
position.

The widely used index compiled by the World Econorirorum, accounts for overall economic
landscape and looks into the soundness of counimgstutions, policies, and factors driving
economy’s productivity, as represented by somerdidators. Although there is a strong connection
between the overall and agricultural competitivenése latter requires a more specialized approach,
as encapsulated by OECD’s Policy Framework forstwent in Agriculture program (PFIA) (2014)
or World Bank’s Enabling the Business of Agricuéyoroject (2017).

While PFIA considers ten policy areas that deteemagricultural competitiveness, including
investment policy, infrastructure development, asdstainable use of natural resources,
there is no single set of strategies for improvaggicultural competitiveness (Jambor and Babu,
2016). The multitude of approaches to measuringcalgmral productivity and competitiveness
as described in USDA's (1999) and CGIAR’s (2015nmeds, among other sources, thus encourage
the use of alternative methodologies.

The paper employs simple linear regression and fiedditotal factor productivity analyses
to estimate total agricultural output growth redatto growth in traditional agricultural inputs,céu

as arable land, rural population growth, fertilizerd pesticide application, and use of agricultural
equipment and credit. The standard weighting agpfidotal factor productivity analysis is replaced
with adjusted R-squared values of each respectweponent, with alternative equal weighting
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scenario added for comparison. Although produgtivét only a component of competitiveness
(Biggeri, 2007), it is nevertheless an importamelr of growth, income, and human welfare in rural
areas, and its major determinant.

The aim of the paper is to assess productivitythns competitiveness of agricultural sectors céctel
South Asian nations, namely Bangladesh, India aadskan. It accomplishes that by identifying
productivity growth drivers and revealing potenaatas for improvement.

2. Materials and Methods

South Asian Association for Regional CooperatiolAARC, 2017) identifies Afghanistan,
Bangladesh, Bhutan, India, Maldives, Nepal, Pakistnd Sri Lanka as South Asian nations.
The paper, however, focuses on Bangladesh, IndiaPakistan only, as these three giants alone
account for roughly 97% of all agricultural prodoct within the region (Afghanistan was not
considered due to lack of data).

The analysis uses six primary indicators (Tablent)y two additional ones included in Indian rice
production example. Variables were chosen out pf@pmately 19 plausible indicators available
from FAO statistical database, based on data diyaand prior literature review. Shortlisted
indicators were then put through simple linear esgion to identify any significant predictors
and their correlations with agricultural producti@asponse variable), resulting in six currentlgdis
indicators (not counting agricultural productiorhieh is dependent variable).

Table 1. Assessed variables

Variable N Unit of measure Source
Agricultural production 25 Million current USD (Mag017) FAO
Arable land 25 1000 hectares FAO
Rural population 25 1000 persons FAO
Agricultural tractors 25 Units FAO
Fertilizer application 25 1000 tonnes FAO
Pesticide application 25 Tonnes FAO
Credit to agriculture 25 Million current USD (Ma3017) FAO
Area harvested 25 Hectares FAO
Yield (rice, paddy) 25 Kg/ha FAO

Source: FAO, 2017

Only statistically significant variables (Pearsanrelation, ANOVA, adjusted R-squared and Beta
coefficient significance levels at <0.05) were népd. Pearson correlation is used to tracks linear
correlation between variables, returning valueswbeh +1 (indicating positive correlation)
and -1 (negative correlation), with 0 implying norlation between the two variables (Stigler
and Stephen, 1989). ANOVA, on the other hand, asseshether means of several groups are equal
(Rutherford, 2001), while adjusted R-squared isatistical measure, which explains the variance
in dependent variable by measuring how close tte al@ to the fitted regression line (Frost, 2013).
Finally, Beta coefficients are used to comparetinatastrength of predictors within a model and are
considered most valuable output of an analysis.

Simple linear regression results are presented. firs the general regression equation (1),
y is the response variable, x is the explanatoryaiste, 3, the intercept anfl, is the slope. The Betas
are also called regression coefficients and theefg can be interpreted as the change in the mean
value ofy for a unit change iR.
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y =Bo + B1x 1)

Growth rates are calculated next for each indic&orperiod 1991-2015. Overview of relative
increases in agricultural production and seledcafjural inputs across all three countries (Ta¥le
reveal which categories have grown the fastest tdwerpast 25 years. Indicators with adjusted
R-squared greater than 60 percent are marked witrasderisk, thus highlighting indicators
with the highest importance in terms of explainiagiance in dependent variable.

Productivity index is then calculated for each dowrby dividing agricultural output growth
percentage by agricultural input growth total, weeyl by adjusted R-squared (2), where
p is productivity indexj, is agricultural production growth percentaggejs independent variable
growth percentage, and, is adjusted R-squared for respective independanalle. Alternative
equal weighting scenario was added for comparigomedit to agriculture indicator was not
considered due to relatively low adjusted R-squasrades and distorting effect it had on India’s
results.

o

p= T r r
. sql sql sqn (2
x —_— + —— + cee x
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Lastly, per capita agricultural production growtbllowed by simple linear regression analysis
of Indian rice production, is included to validéd¢al factor productivity and simple linear regiess
outputs. Linear regression analysis was performe8RSS 22, whereas total productivity analysis
was performed in Excel.

3. Results and Discussion

Results are presented starting with simple linegrassion output for Bangladesh, highlighting
arable land and fertilizer application as mostadlé predictors of agricultural production (Tab)e 2
The seemingly unlikely decrease in agriculturalduation of $7.78 billion with every 1,000-hectare
increase in arable land can be explained by long-tkecline in arable land area coupled with growing
agricultural production. Bangladesh as one of therldis most land-deprived countries
is continuously challenged by population growtmdalegradation and climate change, which have
reduced country’s arable land area from about 1p80i@ early 1960s to less than 508 tnday. The
country has nevertheless managed a 125 percestisein agricultural production over the past 25
years (FAO, 2017), which helps explain the paradox.

The findings therefore, not surprisingly, point aatrising yields as key growth driver, supported
by 2.6 times increase in fertilizer and 14 timeg@ase in pesticide application over the same gerio
Mechanization, as a compatible productivity driveld help sustain the growth in the future. More
importantly, it could accommodate for the ageingmiag population and migration effects.

On the other hand, projected population of aroudd @illion by 2050 and discouraging climate

change forecasts, warn of potential obstacles tirdugrowth. Alternatives approaches, including
land aggregation and focus on economies of scalgperative farming, and turning to overseas
farming as Brazil, Japan and China have done (Bbmyg) 2017), should be considered.
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Table 2. Simple linear regression output for Badgd

Independent variable N Pig:ion Iﬁ\- ?Cl: S;?g d ANOVA F B 9i5n°t/;r<i/(;rln;igregce
Arable land 25 -0.83 0.67 50.03 -7.78 -10.0% -5.50
Rural population 25 0.70 0.47 21.95 0.48 0.27 0.69
Fertilizer application 25 0.86 0.73 67.37 3.90 2920 4.89
Pesticide application 25 0.62 0.36 14.71 0.26 0.12 0.40
Credit to agriculture 25 0.79 0.55 29.94 0.00 0.0 0.00

Source: own work

Both arable land and fertilizer application indaat demonstrate high corrections with agricultural
production, and along with relatively narrow comdite intervals for Beta, indicate greater degree
of certainty. The fact that rural population has$ remked higher reveals an already ongoing labor
substitution with mechanized equipment. This may lo® obvious from a 59 percent decline

in number of tractors during the past three dedadeit is supported by the rise of pedestrian

controlled tractors (single axle tractors), maidiye to lower price point, cheaper maintenance,
and ease of use.

Regression findings for India resemble those ofdgiaatesh, again, with arable land and fertilizer
application coming on top with the highest adjusidquared values (Table 3). Arable land

indicator, however, predicts somewhat larger dropgricultural production, reflecting on average

14 times bigger agricultural production of Indiaupted with higher growth (198% vs. 125%), even

though India has undergone a considerably milded larea decline of 4 percent as opposed
to Bangladesh’s 20 percent. In India, just as imdbadesh, it is therefore continuous yield

improvements that have allowed the country to ceiple growing food demand.

Fertilizer application indicator shows almost ideal Beta values for both countries, while pestgcid
application seems to be negatively correlated aaches with a negative Beta prediction.
The explanation is similar as in case of arabld.lavihereas pesticide use in Bangladesh has increase
13 times between 1991 and 2015, India has seenlia@lef 85 percent, as reflected in regression
output. Nevertheless, both countries are overruth wintrained sales personnel distributing
pesticides, often resulting in their overuse andtlad chronic diseases amongst farmers (Singh,
2008).

Rural population Beta, on the other hand, althaalmgmned with Bangladesh findings, is twice as high,
indicating sector’s higher dependency on manuabrlafihis is yet another surprising result,
considering that Bangladesh has experienced a sleatme in tractor use, while India progressed
from about 1.1 million tractors in 1991 to 4 mitidoday. Measured as per capita tractor ownership
(rural population only), India appears to have 5®0es more pieces of agricultural equipment
than Bangladesh (one tractor per 216 farmers inalng. one tractor per 125,210 farmers
in Bangladesh).

Credit to agriculture has played an important mlkoth countries (IGC, 2010), although the growth
has been considerably larger in India (22,783% tiva Bangladesh (328%) (FAO, 2017).
Each additional dollar of credit approved to agtime, forestry and fishery sectors in 2015, howeve
had equivalent of $3.18 in agricultural productionBangladesh compared to $1.77 in India.
The implications of extensive machinery and cregdilability in India, as opposed to other South
Asian nations, were consequentially reflected irstmecent Global Competitiveness Index ranking,
placing the country on a firm 8%osition.
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Table 3. Simple linear regression output for India

Independent variable N Pig:ﬁon Atﬂ;ﬁig dR' ANOVA F B 9;(1/;&(;??2?306
Arable land 25 -0.96 0.91 238.86 -28.14 -31.90 324.
Rural population 25 0.89 0.79 90.11 0.9% 0.74 1.15
Agricultural tractors 25 0.93 0.85 138.33 0.07 0.05 0.08
Fertilizer application 25 0.94 0.87 164.84 3.86 43.2 4.48
Pesticide application 25 -0.82 0.65 45.85 -3.09 034. -2.15
Credit to agriculture 25 0.77 0.57 33.17 1.0y 0.68§ 1.45

Source: own work

Results for Pakistan point out to agricultural toas and pesticide application as most notable tirow
drivers (Table 4). Although arable land area rema@ivirtually unchanged during 1991-2015 period,
the number of tractors had increased by 88 perdtetiractors also seem to be utilized with greater
efficiency than in neighboring India, as suggedtgdan expected rise in agricultural production
of $70,000 with each additional tractor. Using papita tractor ownership, however, puts Pakistan
slightly behind India, with 226 farmers per tract®esticides seem to be used more efficiently ds we
with each additional tonne expected to increasewatural production by $1.11 million. As such,
Pakistan is well positioned to follow India’s legdterms of agriculture.

Rural population prediction appears comparablbeabaf Bangladesh, as both countries have similar
count of rural population. Credit to agriculturey the other hand, increased by modest 92 percent,
and was reflected through inflated predicted ineeean production of $12.35 million
with each additional million allocated to agricuklilisector.

Table 4. Simple linear regression output for Pakist

Independent variable N Pig:ion R'A_‘(ggﬁ';: d ANOVA F B 9;(1/;&(;??2?306
Arable land 25 -0.41 0.13 4.63 -4.44 -8.71 -0.17
Rural population 25 0.89 0.77 83.38 0.49 0.38 0.60
Agricultural tractors 25 0.92 0.84 127.18 0.07 0.06/ 0.08
Fertilizer application 25 0.88 0.76 77.77 4.99 3.820 6.16
Pesticide application 25 0.91 0.83 117.79 1.11 090 1.32
Credit to agriculture 25 0.76 0.56 31.15 12.35 7.717 16.93

Source: own work

Regression analysis highlighted arable land antllifer application as best predictors in case
of India and Bangladesh, and agricultural tracmd pesticide application, in case of Pakistan.
All three countries have nevertheless benefitethfyteld improvements as a hidden growth driver.
Regression output for Indian rice production supgptire notion of yield as the single most important
predictor, explaining as much as 96 percent ofavexé in agricultural production (Table 6).
Agricultural tractors, fertilizer application andiral population have all scored high as well.
The reason Beta for area harvested indicator isegative in this case is due to slight growthamd
dedicated to rice cultivation, as opposed to ovarable land within the country.
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Table 6. Simple linear regression output for Indiae

Independent variable N Pearson | Adjusted ANOVA F B 95% confidence
corr. R-sq. interval for B
Area harvested 25 0.51 0.23 7.98 7.21 1.98 12.49
Rural population 25 0.87 0.75 72.49 220.66 167.05 74.28
Agricultural tractors 25 0.88 0.77 82.66 15.14 91.6 18.58
Fertilizer application 25 0.88 0.77 82.07 869.08 0.63 1,067.52
Pesticide application 25 -0.84 0.69 54.99 -758.17 969:67 -546.68
Credit to agriculture 25 0.76 0.55 30.78 250.56 187 343.98
Yield 25 0.98 0.96 552.06 46,444 42,355 50,533

Source: own work

Under modified total factor productivity analyskxjia emerges as a clear winner, with a score pf 76
calculated using Adjusted R squared weights, asdaae of 67, using equal weighs (Table 5).
Bangladesh occupies a second position with 40 énérid Pakistan again a third place with score
of 33 and 27, respectively. Not surprisingly, tesults correlate with Global Competitiveness Report
results, both in absolute and relative terms. Oy applying equal weights in calculating
the productivity index, does Pakistan attain theoaed place.

Alternative way to validate the findings is usingrpcapita agricultural production growth.
In this exercise too, India takes the first spotthwil28 percent, followed by Bangladesh
with 87 percent, and Pakistan with 63 percent pgita growth in agricultural production during
1991-2015 period.

Table 5. Relative increase in agricultural produtitompared to independent variables (%) (1991-2015

Variable Bangladesh India Pakistan
Agricultural production 125 198 138
Arable land -20 -4* 1
Rural population 20 31* 46*
Agricultural tractors -59 276* 88*
Fertilizer application 158* 983* 61*
Pesticide application 1,713 -85 1,549*
Productivity indexa 40 76 33
Productivity indexb 16 67 27

* Independent variables explaining at least 70 jeatoof variation within dependent variable.
a Productivity index calculated using Adjusted Bagd weights.
b Productivity index calculated using equal weights

Source: own work

Low soil quality, inadequate irrigation managememball and shrinking land holdings, inadequate
farming knowledge, low access to credit, and oedl&chnology, are at the hearth of these couhtries
poor performances. When met with poor access tal land regional markets and inefficient
government policies, it becomes clear why progeddsugh notable, is still comparatively slow.
Successful land reform followed by land consoliokatifor instance, could help achieve economies
of scale and expedite mechanization efforts anttht@logy adoption (Rabobank, 2016). The progress,
however, has been incremental due to political aodial specificities, inadequate laws,
and restrictive regulations.

Improving competitiveness of South Asian regionl wil case require further increase in yields
by transforming subsistence into agribusiness fagnaind having it better integrated in local food
value chain and consequently global agriculturedfittiock, 2008). Such changes carry particular
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risks for smallholder farmers, as they strugglee®et agro-industry standards and are forced tosvork
as contractors. Subsidies may be a transitionaitieal however, the experience of India shows
that such approach can be costly (FAO, 2006).

Although not entirely surprising, the findings hiigiht the importance of land in developing world,

and more importantly, how it is used. Choosing naectation over manual labor, strategic pesticide
and fertilizer application, and free market ovewvgmment policies, could lead to more efficient
production and in case of these three countrigstawed food security for rural poor.

4. Conclusion

Agricultural sector remains essential source obme for majority of South Asian population.
Sector’s productivity and competitiveness has doomd impact on the rural population, with India
being the most competitive country within the regias revealed by modified total factor
productivity analysis and supported by per capitécaltural production growth findings. The results
indicate that higher productivity is possible witbmparatively scarce resource base and focused
government intervention. Bangladesh and Pakis@omathe other end of the spectrum, yet still able
to leverage on experience of India’s farmers andeganent efforts.
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Annotation: Transformation of the Slovak agriculture has regliin new types and dimensions
of inequalities between various social categoriad groups. The paper deals with dynamic
characterizations of winners and losers in agnicaltsector following the situation of employees
and workers in conjunction with the process of@gtural transformation. The objective is to assess
changes in the position and status of agricultpulation during the period between 1990
and 2015. The authors use socio-demographic arid-eoonomic interpretation of the situation
of winners and losers. Using document study andecranalysis, based on the quantitative data
about selected characteristics of the Slovak aljui (structural indicators - structure
of enterprises, labor force, permanent agriculteraployees and temporary workers, age, wages
and salaries), Green reports, and available sag@dtiethnological and economic papers aimed
at transformation of agriculture in Slovakia, theiation of agricultural employees and workers
is investigated and interpreted in the contexheffiost-socialist societal and political developtnen
The results show that several milestones within guest-socialist period of development
of the Slovak agriculture have resulted in concridag-term and/or short-term tendencies
and trends. The authors characterize them and patntheir societal, political and legal reasons,
as well as their consequences.

Key words: transformation of agriculture, winners and lospisst-socialist transformation,
agrarian structure, the Slovak agriculture

JEL classification: A14, 012, Q10, Z13

1. Introduction

Winner and loser approaches share a number ofgansbin the central European context. They are
overly concerned with economic development at ttperse of political development. The phrase
of winners and losers is widely used despite ltilecussion of what is meant by a “win” or “los”.
(Gould, 1999) New forms of competition lead to gmdarization of population into group of winners
and losers. Most commonly, winners and losersdaetified based on socio-demographic and socio-
economic characteristics. (Teney, Lacewell and &/i0D13) Static and dynamic characterization
is distinguished in defining the concept. Stati@releterization reflects current social, economic
or political dimensions and dynamic characterizagmphasizes identification of winners and losers
following an event or in conjunction with long-tempnocesses. Economic interpretation identifies
winners and losers in terms of prices and factiurns, in the political-economy perspective winners
and losers are considered a rational outcome adinggocial and political processes. They are not
considered to be absolute, definitive, or predeteedy rather, they are the consequences of nature-
society interactions. (O'Brien and Leichenko, 2008k paper deals with dynamic characterizations
of winners and losers in agricultural sector foliogv the situation of employees and workers
in conjunction with the process of agriculturalngéormation. The objective is to assess changes
in the position and status of agricultural popwatduring the post-socialist period. The authoes us
socio-demographic and socio-economic interpretadfche situation of winners and losers.

2. Materials and Methods
The paper represent an overview of changes in tbeals agricultural sector during the period
between 1990 and 2015. Interpreted secondary data@allected from different sources. Using
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document study and content analysis, based onuastitptive data about selected characteristics
of the Slovak agriculture (structural indicatorstructure of enterprises, labor force, permanent
agricultural employees and temporary workers, agges and salaries), Green reports, and available
sociological/ethnological and economic papers aiatettansformation of agriculture in Slovakia,
the situation of agricultural employees and waoskierinvestigated and interpreted in the context
of the post-socialist societal and political deyehent.

3. Results and Discussion

3.1 Changes in the Agrarian Structure in a Legal Cotext

Significant changes in the agriculture occurre®liovakia during the post-war period. In 1948 new
political strategy was adopted and Slovakia begalbet strongly industrialized. The Land Reform
Act was approved in 1948 (No. 46/1948 Coll.) anel pinocess of collectivization started in 1949
when the Act on Agricultural Cooperatives was apptb (No. 69/1949 Coll.). The process was
completed in the 70s of the 20th century by cregtie socialist agro-complex model based on large-
scale forms of production and was followed by thecgalization in production in the 80s. (Namerova,
1991) Prior to 1989, it was agricultural cooperasiand state estates that predominantly existiein
agricultural area and farmers were given only siaah of the land. This is also proven by the legal
regulation of individual forms of agriculture conmp@s that was defined by the Economic Code
(No. 109/1964 Call.), the State Enterprise Act (188/1988 Coll.) and the Act on Agricultural
Cooperatives (No. 122/1975 Coll.). In the then @Gostovakia, more than 200 state-owned estates
existed with the acreage around 6,000 ha and mibae t1,600 agricultural cooperatives
with an average of 2,500 ha acreage. The Economite @overned the economic activity of state
organizations, the economic activity of cooperatmganizations and individual commercial
companies (public limited company, limited liabildcompany, limited partnership, silent partnership,
consortium and joint venture). Cooperative orgaimrs were considered as cooperatives, joint
ventures, cooperative associations, and the CeBwalrd of Cooperatives. The Agricultural
Cooperative Act defined socialist cooperative asnéegral part of the socialist economic system,
where the principles of voluntarism, state govecearcooperative democracy, planning method,
cooperative property protection, and convergenderais of socialist ownership in agriculture, were
applied. Cooperatives and other agricultural coafpes organizations were governed by the state,
and the state provided uniform adjustment of thediasues of cooperatives and other organizations.
Under the State Enterprise Act, state-owned engaprwere considered to be a basic element
of the national economy and at the same time thag & decisive influence in developing
the economic potential of society and achieving rii@n goal of social production in socialism,
which was to satisfy the material and spiritualdseef all people.

After 1989, there were important as well as sigaifit changes also in the field of agriculture.
The main objective of the transformation processamriculture was the de-collectivization
of agriculture and the restoration of private ovehgs. Agricultural land and other assets became
the subject of a transformation of ownership relahips and a source for the emergence of new
legal forms of business. After 1989, the agricuateooperatives were regulated by special legatati
such as the Act on Agricultural Cooperatives (N&2/1990 Coll.), Act on Adjustment of Property
Relations and Settlement of Property Claims in @oatives (No. 42/1992 Coll.), as well the Act
on the Adjustment of Ownership Relations to Land @ther Agricultural Property (No. 229/1991
Coll.), so-called “the first restitution act”. Th@eneral Law, which has defined the legal form
of a cooperative since 1991, is the Commercial CAdeooperative (within the meaning of a legal
regulation) is a business entity, a community oinoorporated number of persons established
for the purpose of doing the business or secuhiergetonomic, social or other needs of its members.
Cooperative is distinguished from the partnershipsa special arrangement of internal relations
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between the cooperative and the members as welbedween the members themselves.
The Commercial Code imposed on cooperatives that wstablished prior to its entry into force
to be converted into companies or cooperatives Ipyogedure that was modified by so-called
transformation act (No. 42/1992 Coll.). Propertypasitions, transformation and privatization

in agriculture were further governed by specialdiagion such as the Law on the Return of Land
Ownership (No. 503/2003 Coll.), the so-called tleeamd restitution act and two amendments
to the Transformation Act (No. 264/1995 Coll., N8322005 Coll.) Moreover, the status of a self-
employed farmer (SEF) was added and defined byAitteon Private Enterprise of Citizens

(No. 105/1990 Coll.). According to the Act, SEFasatural person carrying out an agricultural
activity (agricultural production, treatment or pessing of his/her agricultural production,

the provision of occasional works and performanedated to agricultural production). A self-

employed farmer performs agricultural activity ors lown behalf, on his own responsibility

and on his own account.

The scenario of the post-socialist changes in 1998s based on the assumption that former
landowners would spontaneously return to the farfi@sityning on land, which was confirmed only
partially. In the initial stage of transformatioggcial scientists recognized predominant reticence,
mistrust and vigilance against privatization, bl#oagroups of people who had been expecting
it with hope. A favorable subsidy policy and taxies encouraged an interest in privatization
and an increase in the amount of SEFs in partidudtaveen 1992 and 1994. However, so called
“nostalgic farmers” prevailed. They were older peapith a positive relationship to work “on their
own property”, coming from the former farming fared, who step by step came to the fact that they
no longer have enough knowledge and skills to dirimss on land. After 1989, at the same time two
groups of cooperatives were formed in Slovakia -opeopatives, that did not undergo
the transformation process (they were establisfied H992) and they had better starting conditions
for business; and cooperatives that had undergdramsformation process (before 1992), in which
persons who are not their members are also givagrepty rights.

During millennium crossing, the structure of aglictal companies was also profiled in two

categories:

a) Formally institutionalized structures consistingedal entities (LEs) and natural persons (NPs),
where approximately 98,000 people worked (from Wwhacound 88% was in the employment
relationship and others were SEFS)

b) Informal types of economic units consisting of apqmately 680,000 households reporting
agricultural activities (from which around 90% chdt meet the conditions of farms).

Corporate farms used the largest part of farmingaaand both registered and non-registered
individual farms jointly with households operatéose to one sixth of the total acreage of the agunt
As a consequence of this, the dual structure a€algural holdings, which was typical for the felida
land distribution, but also for the period of sdisiacollectivization, has been preserved. This was
due to the still persisting decisive role of susocescompanies of former socialist collective farms
in the overall land use. In 2004, there was stilbpen unresolved question in Slovakian agriculture
dealing with the issue of ownership in a coopeeasiociety sector. Companies operating in this secto
were facing particularly the problem of money ifgigncy. Their situation was strongly influenced

by changes in the system of financial subsidiesrafie EU accession. Until the May in 2004,

the national supplement payment to direct paymewmts provided to companies and after

the accession into the EU, the companies receiveddst of payments. (Barat and Matikova,

1996; Danglova and Namerova, 1999; Blaas, 2008ht 2003; Farm structure survey, 2001;

Guriik, Miklovicova and Mikloveova, 2009; Skriniarova, Bandlerova and llkova, 20G2een

report 2003-2016)
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Nowadays, small farmers manage around 10% of dgmeal land, although they account
for up to 90% of the total number of farms. Smalsinesses are mainly registered and unregistered
natural persons, but also legal entities with smaalleage of farms. Non-registered persons are
represented mainly by households with a self-supgharacter, and registered persons are
in a decisive measure SEFs in different size categjoln 2010, there were 6,008 small farmers
and they managed 16.7% of the total utilized adjucal land in Slovakia. In total, there were 1817
self-supply households managing 2.6% of the tdtied agricultural land in Slovakia. In the petio
2001-2010, the number of farms of natural pers@esahsed in production areas, while their number
increased in less productive areas, what confiasgpatial dispersion of agricultural subjecttiié
strong, including the growing importance of smalinfly farms in especially less productive areas
of Slovakia. Currently, cooperatives as well farmtbe largest area of agricultural land among all
types of business entities in Slovakia and stillintaan a significant position in agriculture.
After 1995, however, the share of trading compaheggan to increase significantly, and since 2010
they have taken the lead in farmland managememrn(Fstructure survey, 2010; Chrastinova,
Stankova and BeleSova, 2013; Buchta, 2012; Gremntr2a003-2016)

3.2 Development of Labor Legislation and Employmenin Agriculture

Prior to 1989, agrarian sector in Slovakia was at@rized by high agrarian employment
of especially marginal social groups (unqualifiedorkers, rural women, retirees, etc.).
Key legislation in labor legislation between 199@d&015 was the two codes: the Labor Code
(No. 65/1965 Coll.) and the Labor Code (No. 311/200ll.). The Labor Code regulated employment
relationship on the basis of a fixed-term contraatiefinite contract and on the basis of work
agreements beyond employment contracts. The emplaywas concluded for an indefinite, unless
the employment contract did not contain a provissonprecise and certain length of employment.
The fixed-term employment could be concluded fanaximum of three years. Its renewal was
possible only upon exhaustive reasons, such usgleeasonal works which requires increased
number of employees for a transitional period upight months. The Labor Code, effective from 1
April 2002, supplements the new provisions on tstatdishment and duration of the employment.
The employment concluded by an employment contfaictan indefinite period is preserved,
as the fixed-term employment, with provision of orichanges, addition of employment with shorter
working time and a split job post, home work anéwerk are added. Similarly, the provisions
of the Labor Code concerning the contracts perfdriveeyond the employment have been changed,
supplemented by provisions on the student's brigam&. An employment concluded by a contract
of indefinite duration means there is no fixed teiffhe employment concluded by a fixed-term
contract can be concluded for a maximum of two yieand its renewal is possible only on the basis
of the exhaustively specified reasons stated in_Ltimr Code. One of the reasons for the renewal
of the fixed-term employment is also the implemgataof seasonal work carried out annually,
depending on the rotation of the seasons, and thaiation does not exceed eight months
in the calendar year. An important milestone thdluenced work performance based on work
agreements beyond employment contracts was thedunttion of levy obligation from this form
of employment. Until December 31, 2012, the empilopaid only levies for the accident
and guarantee insurance for employees working umdek agreement outside the employment,
and the employee working on one of the forms ofateeement was obliged to tax his/her income
from the specific activity. The changes were brdigytthe amendment to the Act on Social Insurance
(No. 413/2012 Coll.). This amendment changed théustof employees working on agreements
to the status of employee, and natural personsdated the obligation to pay sickness, retirement,
unemployment and health insurance for employeekingunder work agreements.
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As mentioned above, agrarian sector in Slovakia eesacterized by high agrarian employment
of especially marginal social groups, i.e. unquedif workers, rural women, retirees, etc.
and by the fact that agriculture represented sledaédlotal institution” that had often carried out
so-called “social charity” in rural areas and regoThe status of the employee as well as thesstatu
of seasonal worker on the farm ensured a very gtadlard of living and financial security. Theffirs
decade of transformation was characterized by rafgignt decline in labor force and a significant
segmentation of agricultural companies, which wis® aeflected by the high rate of agrarian
unemployment. It was dominated by occupationalustatith a high prevalence of employment
in agricultural cooperatives (79% from the categairgrganizations with 20 + employees). (Buchta,
2003; Moravikova, 2010)

In the period 1990-2005, the share of agricultwvarkers in the total amount of workers fell
from 13% to 3.7%. Due to the implementation of Sextoral Operational Programme Agriculture
and Rural Development, the most successful progiagndocument during the shortened
programming period of 2004-2006, it is possiblesay that the subsidies significantly contributed
to the mitigation of the decline in employment dadbed to preserve the employment in agriculture.
The trend of agricultural employment decline coméid until 2014 (2.7%). The situation partly
stabilized in 2012, when it grew year-on-year bgpwh?,700 people. The overwhelming majority
of agricultural workers in the next period (2005t2Dwas also created by employees and their share
dropped from 92.8% to 86.8%. Development of theresltd entrepreneurs increased from 7.4%
to 12.1%.

By 2011, the number of workers with the statusoplyee fell to less than one seventh. This decline
was related not only to the reduction of agric@typroduction but also to the extinction of non-
agricultural activities (so-called associated puwitiuns) that previously employed as much as one
fifth of the labor force in agriculture. Employmemias again relied mainly on agricultural
cooperatives and trading companies with more tltaer@ployees. Employment in agriculture has
been continually decreasing. On the other hand, ithensity of this decline was higher
for cooperatives than for trading companies, whiabime extent suggests that the period of the highe
decline was shifted by the period of relative digbie.g. for trading companies after 2012).
However, it is important to emphasize that the Waa#l expressed in terms of the number of workers
in agriculture is very relative, because in theiqus of seasonal increase of work there
is a considerable number of brigadiers, includimg statistically unrecognized black work, or work
for natural counter-service. Therefore, the shafeworkers working under the agreement
and the proportion of unpaid work is an importardticator. In the period 2006-2015, the proportion
of unpaid labor in agriculture ranged between 2930 the total labor force. In Slovakia, this share
has been declining in terms of the multi-annualdrenainly due to the fact that the corporate stmact

is dominated by corporate farms. For paid labderaf steady year-on-year decline, there was latslig
increase in 2015 and also the long-term declinagncultural labor force. For the near future,
development in the number of workers in the agnasactor indicates the decrease of the share
of employment relationships and the increase ofilfle contracts in line with the immediate need
of work and seasonal fluctuations from the pointiefv of employment status.

After 1989, there was shortage of young genera#iod it was possible to notice an increase
in the share of older age categories of employeegiculture. At the end of 1989, the average age
of workers in agriculture in the Slovak Republicsvl.1 years, in 2005 it increased to 44.0 years,
in 2011 to 45.9 years and in 2014 it reached 4@#& sy The highest proportion of workers was
represented by the age group of 50-59 years andagiheg of the male population continued
throughout the entire period. However, the average in agriculture is heavily influenced
by the most numerous group of employees on farnegat entities, where it is still around 43 years.
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The average age of workers on the farms of SEbsually higher by 5.5 years, so it is necessary
to perceive these average values also in the coatakese significant differences. In agriculture,
there is also a still high number persons of lomhan capital, who also have low wage and are caught
in the so-called low-wage trap. Average wages ncatjure are only slightly over 70% of the wage
level in the national economy and their overalf@ase is mainly driven by a more dynamic increase
in the wages of managerial and administrative wsrkim 1989, the wage in agriculture exceeded
the average wage in the national economy by 6.884rad990 it was by 9.4%. However, in 2005,
the wage parity achieved only 72.4% compared t@tleeage of the national economy and in 2014,
after a year-on-year increase, it was 76.4%. Irb20fe average wage in agriculture again decreased
year-on-year by 2.3% to 670 € and the wage gapdmstihe economy of the Slovak Republic and its
sub-sectors — agriculture and food industry pessiéh comparison with the average wage
of the Slovak economy, the wage in agriculture u@ser by 24.12% (in the food industry
by 10.99%). Education and qualification are more arore influencing wage level. Therefore, low
wages in agriculture reflect not only the levelatfor productivity, retired people, but also thatemt

of work, which is demonstrated by the correspondjuglity of the workforce. (Buchta and Buchta,
2009; Buchta, 2012; Blaas, 2013; Jamborova and iM@845; Buchta, 2016; Green report 2003-
2016)

4. Conclusion

Changes in the agrarian structure in the post-bsicpgeriod were affected mainly by the processes
of privatization and restitution accompanied by titmsformation of cooperatives and commercial
business entities — cooperatives. Owners or shim@isowvere on the one hand their employees who
did not own the land and, on the other hand, somth@® assets of the new agrarian entities
(in the form of land, but also of buildings, equigmhb or techniques) were owned by non-members.
Nowadays, it is possible to talk about the existenicso-called dualistic system of the organization
of the Slovak agriculture, which is on the one hanedated by the persistence of the farming
in the large farms and on the other by the fluebigahumber of individual farms, which have
predominantly self-supply character and are repteseby a group of self-employed farmers.
Within the reference period, it is possible to iguae several milestones, which meant a change
of long-lasting persistent trends and thus alsohange of the status of agricultural workers
or agricultural subjects, respectively their partsthe category of winners and losers. The first
milestone was the year 1992, when a part of thep@atives found themselves in a privileged
position in the context of the legislation frameg the first Restitution and Transformation Act.
It led also to the radical (negative) turnoverurtiier development of the ratio between averageewag
in agriculture and average wage in national econdrhg year 1995 can be considered as another
milestone, after which the number of individualnfi@rs rapidly decreased as well as their societal
status. The trend of declining employment in adnice has been partly stabilized following
the implementation of the tools of shortened progréng period 2004-2006 and in 2012. In 2014,
this trend stopped and there was a slight incree2815. In the year 2010, it was possible to motic
a change in favour of trading companies that hakert the lead in farming on agricultural land.
That was mainly due to farmland management ondtget area of agricultural land, and partially
due to slower decline in the number of employeas th the case of cooperatives. However, given
the development of the average wage level in alfuiicompared to the average wage in the national
economy and the age structure of agricultural warkie is reasonable to state that they still remai
in the position of losers. The losers’ positionagfricultural workers is also strongly underlined
by the fact, that the societal perception of fashele and status is underestimated in Slovakia.
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Annotation: The constant growing demand for quality and sadedf products require
the implementation of certain measures which wairplify the customers’ orientation at the food
market. Food quality labelling represents one efdptions responding to such a trend. The issue
has been attracting the growing attention from libéhpublic and professionals. This paper aims
to assess the consumer’s awareness of food qlathigfling on the basis of primary research data
analysis. The research was executed in the fommgagstionnaire survey launched by a co-operating
team comprised of the Department of Trade and Ematine Czech University of Life Sciences
Prague, and the State Agricultural Interventiond-ahthe Czech Republic. The research analysed
data from 573 respondents, between the ages af 55.tApproximately 60% of the respondents
claimed an awareness of some of the quality foamtyrt marks. Almost 49% of the total
respondents demonstrated a general awareness. 30%ubf the respondents noted that they had
heard about quality food product marks; howeveay tlvere not aware of any specific one. Absolute
ignorance of the issue was declared by approxima@ds of the respondents with males’ response
dominating this category.A high correlation between the specific mark awassn
and the respondents’ education level was demoaedtrédr the ‘Klasa’ mark, in particular.
An interrelationship between the specific mark amass and the respondents’ gender
and education level was established for the ‘Org&arming Product’ mark (Produkt ekologického
zenedélstvi) while no dependence was affirmed for thegi®eal Food Product’ mark (Regionalni
potravina).

Key words: awareness, brand, consumer, quality, label, market

JEL classification: F18, Q13, Q18

1. Introduction

Food products and their quality have been debaezpiéntly. Such discussions have been affected
by both current food market product trends and tnegjaxperiences regarding quality of certain food
products and related risks (¥el/ska and Sadilek, 2014). Likewise, as confirmed&/bgbeke et. al
(2007)“In recent years, it seems that consumers are gahenncertain about the safety and quality
of their food.” Consumers’ decision making within the process addfgroduct purchasing

is a complex issue (Janssen and Hamm, 2011). Dinedast 10 years, shopping, consuming,
and dietary practices have changed significantggfferova and Salkové, 2014). The rising concerns
and knowledge in the sphere of food and healthiosls, awareness of qualitative attributes, access
to information on the latest manufacturing and pssing technologies result in a constantly growing
demand for better quality food products (Fotopowod Krystallis, 2003). Likewise, as confirmed
by BroZzova and Beranova (2017), the public’'s demfamchigher quality, that includes growing
interest in safe food, animals’ good living conalits, and natural resources preservation has been
increasing significantly in recent years.

Food quality labelling represents one of the oimsponding to such developments. As stipulated
by Grunert (2005), food quality labelling embrades,example, grade mark and country of origin
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labels among others. Clear labels inform consuifdise product quality level they can expect. Food
quality labelling accounts for an important pieck ioformation which is actively searched
for by consumers within the purchase decision nakirocess. According to Verbeke and Roosen
(2009), this topic has been attracting the publgrewing attention on the grounds of providing
information to consumers on actual products andhémore, reducing uncertainty in the sphere
of food quality. The trend refer to the increasusg of extrinsic cues in quality perception (Graner
2006).

Consumers in developed economies have been focesiegsively on food product quality and,
in particular, on the quality of food product maeagent and productiorfFood consumers face

uncertainty and demand high quality and safe foamtipcts, apparently with as much information
as possible.(Verbeke, 2005). According to Zagata (2012), préoduoperties and organic food
process characteristics have still been determviadgictors for Czech consumers.

This paper aims to assess the consumer’s awarehtssl quality labelling in the Czech Republic.
In the Introduction, a brief theoretical backgrowfdhe examined issue is provided. The Materials
and Methods section of this paper delineates acugoa of primary research as well as a description
of the respondents’ samples. The Results and Bismusection presents the outcomes obtained
including a discussion and comparison of the freallts with similar studies.

2. Materials and Methods

The theoretical background of this paper was basedn analysis of sec