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1 Introduction

Agriculture is the activity which has always been, to a greater extent than
other sectors of the national economy, at risk, especially when it comes to the
weather. It results from the specific nature of the activity related to the environ-
mental conditions, over which man has no control. These risks include drought,
floods, excessive precipitation, occurrence of spring frosts, etc. The fact that the
agricultural activity is highly risky is also determined by other factors, such as:
either low price flexibility in the market of agricultural products — i.e. the price
risk, or the variable efficiency —i.e. the production risk.

The literature of the subject identifies several dozens of risk classifica-
tions. In general, we can say that the farmers face, inter alia, institutional, pro-
duction, technological, price, disaster, property, financial or personal risks. Their
common feature is that they are all associated with conducted food production.
Given the source and subject of the risk, we may also distinguish its three
groups i.e.: natural, social and personal, and although it is known that the risk
may not be completely eliminated, the farmers have learned to reduce its effects.

The risk in agriculture is very common but efficient solutions to related
problems are not so common, due to which it remains one of the more important
problems of agribusiness. In the literature of the subject, we may find many
methods describing risk management. They suggest the farmer what kind of atti-
tude he should take towards a potential or actual risk, they allow him to get pre-
pared for its effects or to select and implement an appropriate strategy of action.
Risk management strategies usually come down to avoiding, stopping, control-
ling or transferring the risk.

As the risk is an integral part of achieving economic success, of im-
portance for the farmer remains its proper definition, indication of its sources of
origin and the level of risk. Existing experience shows that no risk elimination
tool is fully efficient. Therefore, risk management puts an emphasis on the pro-
duction diversification while implementing, to the broadest possible extent,
a risk-sharing strategy (through e.g. insurance policies, surety funds, marketing
agreements, forward contracts, etc.). Some countries with the free market econ-
omy have created well-developed risk mitigation systems for producers consist-
ing in stabilising income. However, the problem of the risk is still up-to-date — it
was, it still is and it will always be a part of production activities in agriculture
and in the food sector.

By organising the international scientific conference entitled “Risk in the
food economy — theory and practice” held on 23-25 November 2016 in the
Windsor Hotel in Jachranka near Warsaw, the Institute of Agricultural and Food
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Economics — National Research Institute joined the analysis of this extremely

important research issue. Both the conference and the Institute’s studies have

been carried out based on the Multi-Annual Programme entitled “The Polish and
the EU agricultures 2020+. Challenges, chances, threats, proposals”. The objec-
tive of the conference was to present the study results and to carry out a discus-
sion around the issues of the broadly defined risks in the agri-food sector with
regard to: megatrends in the economy, transmission of price shocks, risk man-
agement, public policy, social polarisation, economic stability, structural trans-
formation, innovative development, environmental risks, bioeconomy and circu-
lar economy, GMO in agriculture, production, price and income risk for enter-
prises and agricultural holdings, variability of margins and risk evaluation in the
food economy.

During the conference, 6 plenary sessions and discussion workshops were
organised and 25 papers were presented, as follows:

e Prof. Andrzej Kowalski, Prof. Wtodzimierz Rembisz — The question of price
and income risks in agriculture;

e Prof. Bernardo Reynolds Pacheco de Carvalho — Risks and vulnerability in
the food system: food security and sustainable development;

e Prof. Jacek Kulawik, Dr Joanna Pawtowska-Tyszko, Dr Michat Soliwoda —
The major problems of risk management in the food sector;

e Prof. Thomas Doucha, PhD Marie Pechrova, MSc Ondrej Choloupka — Price
prediction tool for agricultural risk management and policy-making purposes;

e Prof. Szczepan Figiel — Incentives versus risk associated with innovation
activity in the agri-food sector. Theoretical premises;

e Prof. Dimitre Nikolov, Adriana Mihnea, Dr hab. Ivan Boevsky, PhD Petar
Borisov, PhD Teodor Radev — Benefits, opportunities, cost and risk in deliv-
ering public goods in agriculture: South Central Planning Region in Bulgaria
case study;

e Dr Mariusz Hamulczuk — Globalization of price risk — the example of cereal
market;

e Prof. Anik6 Juhasz, Prof. Gabor Kemény, PhD Andras Molnar, MSc Anna
Zubor-Nemes — The role of public policy in risk management: the case of
the Hungarian Risk Management System,;

e Dr hab. F. Sinabell, PhD T. Url, PhD K. Heinschink — An index-based mar-
gin insurance for agriculture — the example of wheat production in Austria;

e Prof. Irena Kris¢iukaitiené, PhD Tomas Balezentis — Production and price
risk in Lithuanian crop farming;

e PhD Bozhidar Ivanov — Price transmission in dairy industry in Bulgaria;

12



Dr Danuta Zawadzka — Price and production risk in the live pigs market;
Prof. Adriana Mihnea, Dr. Liliana Craciun, PhD Student Andrei Radutu —
Production, price and income risk in expected gross margin in agriculture
using analytic network processes modelling;
PhD Vasyl D. Zalizko, Andriy Gordiychuk, Aleksandr Matiushok — Meth-
odology for integral estimation of Ukrainian agriculture efficiency;
Dr Cristian Kevorchian, Dr. Camelia Gavrilescu — An approach based on
state-space models for the agricultural production risk assessment;
Prof. Wojciech Jozwiak, Prof. Wojciech Zigtara, Mgr Zofia Mirkowska —
Megatrends linear or nonlinear: is it possible today to predict reasonably the
state of the economy in the year 2025?;
Dr Iwona Szczepaniak, Dr Lukasz Ambroziak — The currency risk and the
foreign trade in the Polish agri-food products;
PhD Mirza Uzunovié, PhD Aleksandra Nikoli¢, MSc Alen Mujcinovic —
Mitigating financial risk through agile balancing between market orientation
and total quality management factors: evidence from Bosnia and Herze-
govina beverages industry;
Prof. Merilin Ratas, Prof. Maire Nurmet — Risk management approaches in
Estonian agricultural enterprises;
Mgr Cezary Klimkowski — Incomes of farms versus the currency risk;
Prof. Oleksandr Pavlov — Risks of rural development in Ukraine;
Prof. Jozef Zegar, Dr Wioletta Wrzaszcz, Dr Konrad Prandecki — GMO in
agriculture — the selected threats;
Prof. Drago Cvijanonivié, PhD Vesna Kocic Vugdelija, PhD Zeljko Voji-
novi¢, PhD Otilija Sedlak — Entrepreneurial process and risks in small and
medium-sized organic agricultural holdings in Serbia;
PhD Mirza Uzunovi¢, PhD Aleksandra Nikoli¢, MSc Alen Mujcinovic —
Successful certification schemes as a tool for marketing risk mitigation: case
study — Organic and traditional labels in Bosnia and Herzegovina;
Assoc. Prof. Julia Doitchinova, Assoc. Prof. Dr Hristina Harizanova, Assoc.
Prof. Dr Zornitsa Stojanova — Structural changes and agri-environmental as-
sessment of agriculture in Bulgaria.

The papers presented at the conference contained an overview of methods

and studies on measures to prevent or minimise the risk and threats in agricul-
tural and food production. Science and practice know many of them: the system
of insurance, economic analyses and forecasts, technical measures, achieve-
ments of life sciences and biotechnologies, etc. However, it is important to know
how to use these instruments in practice.

13



The monograph you are provided with, containing the selected papers
from the conference prepared in a form of articles for publication, has been di-
vided into two volumes. The first volume entitled “Risk in the food economy —
theory and practice” contains the introduction and six chapters in Polish. They
are as follows:

e Political economy of price risk in agriculture, by Prof. dr hab. Andrzej Kow-
alski and Prof. dr hab. Wlodzimierz Rembisz;

e Seclected problems of risk management in the food sector, by Prof. dr hab.
Jacek Kulawik, dr Joanna Pawtowska-Tyszko, dr Michat Soliwoda;

e Megatrends linear or nonlinear: is it possible today to predict reasonably the
state of the economy in the year 2025?, by Prof. Wojciech Jozwiak, Prof.
Wojciech Zigtara, mgr Zofia Mirkowska;

e Incomes of farms versus the currency risk, by mgr Cezary Klimkowski;

e The currency risk and the foreign trade in the Polish agri-food products, by
dr Lukasz Ambroziak, dr Iwona Szczepaniak;

e Price and production risk in the live pigs market, by dr Danuta Zawadzka;

e GMO in agriculture — the selected threats, by dr Wioletta Wrzaszcz, dr Kon-
rad Prandecki.

The present second volume entitled “Risk in the food economy — theory
and practice” consists of the introduction and 18 chapters originally prepared in
English. The articles presented in both volumes make us more familiar with the
problem of risk in the Polish, European and global food economy, describe risks
taken in the individual countries and at many levels as well as the methods to
resolve them. We are aware that despite the comprehensiveness of the study, we
have not exhausted the list of questions related to the analysed issue. However,
one thing is certain — this subject is so important that we think that these matters
should be further studied, substantively discussed, and the conclusions should be
provided to the public, administration and politicians. By encouraging you to
read them, we are leaving ourselves a possibility of continuing the discussion on
the above topic. We will continue it on the forum of seminars and scientific con-
ferences organised by the Institute as well as in a publishing series Monographs
of the Multi-Annual Programme. Therefore, we encourage all readers to observe
the results of our studies and scientific investigations, inter alia, the discussion
forum and through the website of the Institute:www.ierigz.waw.pl

Dr Marek Wigier,
IERiGZ-PIB
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2 The role of public policy in risk management: the case
of the Hungarian Risk Management System1

Gabor Kemény, Andras Molnar, Anna Zubor-Nemes, Ivett 1llés, Aniko Juhasz
Research Institute of Agricultural Economics (AKI), Budapest, Hungary
kemeny.gabor@aki.gov.hu, molnar.andras@aki.gov. hu,
nemes.anna@aki.gov.hu, juhasz.aniko@aki.gov.hu

Abstract

Authors of the article present the evolution, operation and results of the Hungar-
ian agricultural risk management system taking into account the past 20 years
with special emphasis on the period from 2012 to 2015. Government support for
agricultural insurance is a common practice of helping farmers to have better
access to risk management tools especially as, under certain conditions, the sup-
port for insurance can be regarded as a Green Box measure within the WTO
agreements [OECD, 2009]. Our focus turns to review the recent history of public
policy tackling risk management of the farming sector. In this exercise, we focus
on both the EU and the national perspective, with special emphasis on implemen-
tation experience. We discuss in details the current two-pillar risk management
system that was introduced in Hungary in 2012 in which the first pillar refers to
an “all-risk” crop damage mitigation fund, while the second pillar is a voluntary,
market-based insurance with state support scheme. In this regard we present re-
cent figures of all important aspects of the system including participation and
financial performance using the annual assessment reports. Finally, we present
the continuing progress of the national risk management system discussing the
challenges of the implementation of the IST programmed in the RDP and possible
ways to go forward with the risk management system based on the most recent de-
velopments in the field.

Keywords: risk management, public policy, Hungarian agriculture
JEL Classification: Q14, Q54, Q18, G32

2.1. Introduction

The natural endowments are unequivocally favourable for crop production
in Hungary, which is the primary land use form and important building block of
the economy. However, Hungary is also situated in the most vulnerable zone of
Europe and has to face the effects of changes in the climatic conditions [OLSEN

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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et al., 2011]. Increasing risk of exposure of crop producers to natural hazards,
such as increasing frequency of extreme weather events and climate change, in
general requires more tailored risk management of the sector. Further problem is
the landlocked position and the excess transportation cost to many important
markets. Due to high cropland ratio and the favourable agronomic conditions,
Hungary produces far more of many products than needed for self-sufficiency.
Therefore, Hungary is facing significant pressure of exporting. Furthermore,
Hungary has continental / pannonian climate — thus often experiences draught —
which causes high crop yield volatility. Compared to the EU, crop prices are
lower and crop yield and income volatility are in general higher in Hungary. In
this article we present the evolution, operation and results of the Hungarian agri-
cultural risk management system taking into account the past 20 years with spe-
cial emphasis on the period from 2012 to 2015. In the first part, we give an
overview of the most relevant drivers of agricultural risk management in Hunga-
ry, including the country’s geographical location, climatic conditions, economic
and agricultural background. Following this, we summarize the experiences of
the past four years in each pillar based on participation, damage and loss ratio.

2.2. Evolution and operation of risk management scheme in Hungary

There are three significant stages of evolution of risk management scheme
in Hungary. The insurance premium system, which was introduced in 1996, was
the first incentive introduced in order to foster insurance uptake by farmers. The
rate of subsidy of agricultural insurance fee was 30 per cent (flat rate) between
1997 and 2003. However, this was insufficient to increase the number of insur-
ance clients, the size of agricultural area covered by insurance and the incidence
of damage even in case of plants which are mostly exposed to unfavourable con-
ditions. Drought (42 per cent), hail and thunderstorm (21 per cent) were responsi-
ble for two third of the total damages caused by natural disasters in Hungary. Dam-
ages caused by inland water and frost were 18 per cent and 16 per cent, respective-
ly. Other damages were around 3 per cent. Despite these facts, the compensations
were paid mostly (87 per cent) for hail and the share of frost, thunderstorm and
other damages was only 3-5 per cent in it. One can conclude that there was signifi-
cant difference between the risks covered by insurance companies and risks farm-
ers had to face between 1997 and 2003. Altogether the system could not increase
the area covered by insurance (penetration was 30-40 per cent).

The main goal of National Agricultural Damage Compensation Scheme
(NAR) — established in 2007 — was to provide coverage for crop producers with
damages caused by drought, inland water and spring frost. After the limited in-
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terest experienced in the first year the legislation was revised in 2008°. The par-
ticipation was compulsory in NAR for all legal entities and individual holdings
or entrepreneurs based on utilized agricultural area. For agricultural producers
who are considered as licensed traditional small-scale producers’ based on their
utilized agricultural area, participation was optional.

Agricultural producers, who were obligated to pay mitigation contribu-
tion, were entitled to mitigation benefits which were set at 80 per cent of crop-
revenue loss (in case of less-favoured areas — 90 per cent) in case of natural dis-
aster’. Important limitation of the system was that it did not provide coverage for
the total value of damages, only for their limited part. Further disadvantages of
NAR were its high administrative burden and the low penetration level.

Operation of the current system

A more advanced agricultural risk management system, which came into
force in 2012°, was introduced to make up for the deficiencies of the previous
systems. This experience-based development resulted in the so-called Complex
Agricultural Risk Management System (MKR) and began its operation on
1 November 2014.

MKR combines the stability of the obligatory National Damage Mitigation
Fund with the complementary services of private insurance companies (Figure 1).

Further aim for improvement was to fully digitalize the system, increasing
the user experience and decreasing the risk of fraud. Thus, it is now a fully elec-
tronically working system, in which members of risk community may submit
their statement of damage and their claim for mitigation benefits by using the ser-
vice through an internet platform, electronic documents which are next evaluated
and checked — e.g. to compare the area data which is necessary to take insurance
coverage — using the same interlinked electronic system.

Part of MKR is the so-called data reporting system which was developed to
link loss assessment organizations. Under this scheme data were entered into
a central system from the National Meteorological Service, General Directorate of
Water Management, Institute of Cartography and Remote Sensing and Research

22008. CI. law for national agricultural damage compensation scheme and for mitigation con-
tributions.

? Licensed traditional small-scale producer is a non-entrepreneur private farmer, who con-
ducts activities listed in the relevant law on his/her own farm and holds a registered licence
for the activity.

* The premium is decreased if needed in line with the fund possibilities.

> The legislative foudation of the agricultural risk management system is the law entitled “Han-
dling of meteorological and other natural risks in agriculture [2011. évi CLXVIIL. torvény]” and
the enforcement order [27/2014. (XI. 25.) FM rendelet] dealing with the details of damage mitiga-
tion contribution and damage mitigation claims.
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Institute of Agricultural Economics. The system is linked to the organization —
National Food Chain Safety Office — performing the inquest and supporting the
process of loss assessment. In this system, it is possible to take into account in
the decisions the supporting results of on-the-spot investigations and to make
a final decision for damage statement based on unequivocal data.

The 1* pillar in MKR is agricultural damage compensation scheme, which
tackles the most important climatic and natural risks of crop producers. It is con-
sidered as a notified national subsidy (Figure 2).

Figure 1. Organizational workflow structure of MKR
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MRD: Ministry of Rural Development [now Ministry of Agriculture]; ARDA: Agriculture
and Rural Development Agency; NFCSO: National Food Chain Safety Office; RIEA: Re-
search Institute of Agricultural Economics; IGCRS: Institute of Geodesy, Cartography and
Remote Sensing; HMS: Hungarian Meteorological Service; GDWM: General Directorate of
Water Management.

Source: AKI, Horizontal Analysis Department.
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Figure 2. Pillars of MKR
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Source: AKI, Horizontal Analysis Department.

Farmers who participate in the compensation scheme are eligible for miti-
gation benefits if they have a crop which suffered more than 30 per cent yield
loss and if their yield loss at farm level exceeded 15 per cent compared to aver-
age of past three years. Before 2015, the farm level yield loss limit was 30 per
cent, so the most important modification was to reduce the limit to 15 per cent.
The modification was intended so that the amount of mitigation benefits reached
a wider range of producers and the utilization of the compensation fund become
more efficient. The autumn frost is also a part of agricultural compensation
scheme since 2015, so the scheme covered nine different risks, which are the
following: drought, inland inundation, hail, spring, autumn and winter frost,
thunderstorm, heavy rain and flood affecting agricultural area.

In case of flooding, payments are only eligible if it was approved in ad-
vance by the European Commission. Mitigation benefits for damage caused by
inland inundation are only available three times in five consecutive years.

The 2™ pillar comprises agricultural insurance premium subsidy which is
operating under state control with subsidized voluntary market insurance premi-
um. Active farmers are eligible for subsidy in case of agricultural insurance con-
tract type A, B or C for the area utilized as recognized and registered arable crops
or orchards and vineyards in the Integrated Administration and Control System
(IACS). In case of type A, the so-called pocket insurance can be taken out for
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nine risks jointly, for most common arable crops: apple, pear and grape. In case of
insurance type B, mainly for vegetables, fruit and some arable crops can take in-
surance to cover the following risks: hail, winter frost, autumn frost, thunder-
storm and fire. In case of insurance type C, farmers can take insurance for any
crops from nine different kinds of risks, with optional scheme for one or more
damages (Table 1).

Table 1. Insurance options in the 2™ pillar

Damage type “A” type “B” type “C”
Hail Optional Optional
Thunderstorm Optional Optional
Fire Optional Optional
Winter frost Optional Optional
i - tional
Covered Spring frost Compulso Optiona
risks Drought puisory - Optional
Heavy rain - Optional
Autumn frost Optional Optional
Flood - Optional
Inland inundation - -
. Maximum subsi- 0.65 0.65 0.65
Subsidy dy rate
rate ini i-
Minimum subsi 055 0.4 03
dy rate
14 most important 76 important
Plants Insurable plants plants (maize, plants (mainly fruit All plants

wheat, apple, etc.) and vegetables)

Source: AKI, Horizontal Analysis Department.

In relation to the area covered by insurance contract for all insurance
types, damage threshold may not be lower than 30 per cent of the amount of in-
surance for damaged area. In case of: agricultural flood, winter frost and heavy
rain the damage threshold is 50 per cent insurance amount of damaged parcel. In
case of drought and spring frost the damage threshold is 50 per cent of insurance
amount per farms and plants.

Both pillars use the exact same risk definitions, reference crop yields and
prices. The pillars in MKR are supporting each other — in case a farmer does not
have insurance, he is only eligible for 50% of mitigation payments. The com-
pensation payment is deductible from mitigation payments (Table 2).

20



Table 2. Covered risks in MKR

Risks Hail, storm, fire Winter / spring Drought Heavy rain, . Inlancli
frost flood inundation
1% pillar >15% farm level, >30% crop level
21 itlar >30% >50% >50% >40% )
p crop level crop level crop level  crop level

Private addi- >5% - <30%

tional insur- - - - -
crop level
ance

Source: AKI, Horizontal Analysis Department.
2.3. Materials and methods

The assessment of the operation of the agricultural risk management sys-
tem mainly based on data retrieved from the dedicated module of the IACS
which is combined with the database for insurance. This complex database basi-
cally consists of the following three blocks:

e mitigation contributions,
e mitigation benefits,
e insurance premium and payments on claims and relevant technical data.

The first two register is made by the Agricultural and Rural Development
Agency (ARDA — Paying Agency); the third complied by AKI based on data
from market insurance companies. Finally, we complied a unified database from
these data to analyse and create the required indicators.

2.4. Results of the 1% pillar

The number of farmers in the 1% pillar of risk management system in-
creased by 5.7 per cent, from 74 071 to 78 234 in 2014. However, there was
a slight decrease due to the exit of farms voluntarily joined in 2012 which had to
stay in the system for at least 3 years.

Financial sources from producer’s levy increased from HUF 4135 billion
in 2012, more than HUF 160 million in 2013 and 2014, then decreased by 3.3
per cent. Significant financial sources were accumulated in the Mitigation Fund
between 2012 and 2015, due to favourable conditions and low mitigation pay-
ments. In total the financial sources of the fund reached HUF 21 473 million in
2015, which exceeded the available amount of the previous year by 49.1 per
cent (HUF 7068 million) and amount of 2012 by HUF 8285 million (Figure 3).
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Figure 3. Financial sources of Mitigation Fund
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Source: MVH (ARDA — Agricultural and Rural Development Agency), NEBIH (NCSO — Na-

tional Food Chain Safety Office).

Incidence of damage significantly decreased in the past four years. Pro-
ducers suffered from greatest damage in 2012 (1.1 million hectare). It is remark-
able that the number of entitled compensation claim was relatively low depend-
ing on increasing incidence of damage in 2012 (“only” 8017 claim was granted
from 31 591). Statements and number of legal mitigation benefit claim ratio are
improved which shows consolidation of the system (Table 3).

Table 3. Main indicators of the 1¥ pillar between 2012 and 2015

2012 2013 2014 2015
Number of producers in the 1% pillar 74 071 77 628 78 324 72474
Mitigation contributions (HUF million) 4135 4300 4301 4160
Financial sources of Mitigation Fund in
current year (HUF million) 8285 8 600 14405 21473
Number of reported damages (piece) 31591 6443 2 608 11832
Reported damaged area (hectare) 1131687 149 711 48 850 202 748
Nu.mber.of entitled mitigation benefit 3017 72218 505 3312
claim (piece)
Amount of entitled compensations
claimed (HUF million) 74l 2433 1199 6030
Mitigation benefits based on damaged 93 922 28 375 11752 61824

area (hectare)

Source: MVH (ARDA — Agricultural and Rural Development Agency), NEBIH (NCSO — Na-

tional Food Chain Safety Office).
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Penetration

In case of main arable crops the area covered by insurance compared to
their total area was the largest in 2013 in the 1% pillar, then it experienced
a moderate decrease. However, it was even higher per cent in 2014 and 2015
compared to 2012. Penetration rate within plantations exceeded 90 per cent in
case of each plant in 2015. Plantations have really high penetration since 2007-
-2008, because on the one hand, participation in the system is compulsory in
case a producer utilises 1 hectare or more, on the other hand, the system pro-
vides relatively high protection at affordable price, particularly for crops which
are sensitive to spring frost and the insurers were content to insure them only
since 2012, when insurance premium subsidy was introduced. Penetration was
really varied in case of main vegetables during the period between 2012 and
2015, and rate of variation was even greater (between 70-98 per cent) in recent
years compared to arable crops and plantations (Figure 4).

Figure 4. Penetration of main arable crops, plantations, vegetables between 2012
and 2015
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Source: MVH (ARDA — Agricultural and Rural Development Agency), NEBIH (NCSO — Na-
tional Food Chain Safety Office).

Compensation payments

The amount of compensation payments was the lowest in 2014, taking in-
to account the past four years. Payments increased significantly because of dam-
age caused by drought and hail in 2012 and 2015. Maize, sunflower and wheat
suffered main damages. Other arable crops, were responsible for 8-30 per cent
of the total compensation payments. Overall, 45-65 per cent of the total entitled
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mitigation benefits claims (from HUF 6050 million) were spent on this purpose.
In case of plantations the greatest damage was caused by frosts, hail and thun-
derstorms. Since 2015, it has been introduced as a novelty that producers can
report damages for plants growing in plastic tunnels. In that year, 27-37 per cent
of the total entitled mitigation benefit claims (from HUF 6050 million) were
spent for this. Vegetables are also especially sensitive to weather, so in their
case the main risks (if not irrigated) are drought and hail. In 2015, 5-18 per cent
of the HUF 6050 million mitigation benefits was spent on this category.

Taking into account different risks, it can be concluded that the highest
amount of mitigation benefit was paid for damages caused by drought, so 60.6
per cent of the total amount of compensation was paid for this risk. This was
followed by spring frost, which had 16.1 per cent share of the total. The share of
payments ranged from 8-10 per cent in case of damages caused by hail and win-
ter frost (Figure 5).

Figure 5. Compensation payments as risks between 2012 and 2015
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Source: MVH (ARDA — Agricultural and Rural Development Agency), NEBIH (NCSO — Na-
tional Food Chain Safety Office).

2.5. Results of the 2" pillar

Number of premium subsidised and private additional insurance contracts
increased gradually in the past four years from 3793 to 8664 by 2015. However,
income from insurance fee remained at almost the same level (HUF 5.9 billion)
that in the previous year. Since farmer’s claims for subsidies exceeded financial
source of insurance premium subsidy in the past two years, it was necessary to
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pay back just like in 2014. In case of insurance type “A”, the premium intensity
remained at 65 per cent, while for type “B” and “C” it was necessary to reduce it
to 52 and 30 per cent, respectively.

Evaluating premiums from subsidised insurance fee, it can be estimated that
the number of insurance contracts and income from fee between 2012 and 2015
increased mostly in case of insurance type B. The number of contracts increased
twenty-two-fold and income from fee rose fifteen-fold by “B”. Income from insur-
ance fee increased 3.5 times by insurance type “A” and in case of type “C” rose by
about 1.5 times taking into account the past four years. Income from private addi-
tional insurance fee was 3.4 times greater in 2015 compared to 2012 (Table 4).
Overall, the growth rate of demand for subsidised insurance decreased in 2015.

Table 4. Changes in domestic crop insurance market between 2012 and 2015

HUF billion
2012 2013 2014 2015
= =
= %é 2 Ba ég g Bas 2z g Ty %g g
32 [} a E o} 2 53 2 o E o) g 5 2 o § b} 2 ) £ o ﬁ
1 £ £ g
£ £ 25 g t£ £ HEE g Ef £ EE g tE £ KB 3
Z S EE 3§ 238 E2 3 238 EE 3 23 ER 3
Denomination o © o ©
5 F = g F = 5 E = £ z
s 5 5 & = 5 5 & = 5 5 & <% 5 5
z £ < = T Z = <
Premium
subsidised 547 605 393 65 995 1249 484 39 1722 1739 120 7 2406 2162 585 27
A
Premium
subsidised 307 174 45 26 4879 1739 247 14 5671 2764 333 12 6804 2654 608 23
«B”
Premium
subsidised 1042 688 74 11 2320 736 177 24 2898 1155 181 16 3254 930 320 34
e

Total premium

i 1896 1467 512 35 8194 3724 908 24 7302 5658 634 11 8664 5746 1513 26
subsidised

Private addi-
tional insur-
ance subsi-
dised

1897 64 161 252 6033 200 823 412 6975 305 752 246 8604 219 984 450

Total premium

and private

additional 3793 1531 673 44 14227 3924 1731 44 7302 5964 1386 23 8664 5964 2497 42
insurance

subsidised

Note: The number of contracts in the Table indicates MVH-ARDA registration numbers of
various categories of associated farmers.
Source: data from premium subsidised insurance providing insurance.
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Penetration

For those crops which are well-known and grown on larger areas, the in-
surance was more widespread than for those which are grown on smaller areas,
and there is still no insurance for really hail-sensitive plants. As a result, in case
of plantations it is still a challenge to convince those producers who never took
part in insurance schemes, and also to include those crops which were not or on-
ly rarely insured before.

As shown in Figure 6, the insurance coverage of crops was significantly
different compared to each other and also in each year. Penetration of arable
crops and vegetables was similar and continuously rose during the period be-
tween 2012 and 2015. In case of plantations penetration reached its peak in 2014
(6.5 per cent) then it slightly decreased in 2015.

Figure 6. Penetration of crops (2012-2015)
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Source: AKI, Horizontal Analysis Department.

The most significant damage was caused by hail, drought and thunder-
storms in the past four years.

Damage caused by hail was dominant among insurance payments. Overall
the total of 81.7 per cent of the payments were paid for this risk, 9.3 per cent
were paid for drought and 5.5 per cent for thunderstorms (Figure 7).
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Figure 7. Premium subsidised insurance payments by risks (2012-2015)
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Compensation payments

The amount of compensation paid for premium subsidised insurance was
increased gradually only for insurance type B and the growth was also the high-
est for this insurance. The compensation payments increased more than forty-
-fold in 2015 compared to 2012. This was a 2.5 and 3.8 times increase for insur-
ance type “A” and “C”, however, compensation payments were fluctuating in
the past four years (Figure 8), the payments increased in case of type “A” be-
cause of two dry years.

The highest compensation payments were paid for maize, winter wheat,
sunflower, barley, rape and other arable crops among arable crops in the past
four years. Overall, 93.4 per cent of the total was paid for these crops. Payments
increased twenty-four times in the past four years, because orchards and vine-
yards suffered significant damages in this period. Among plantations the amount
of compensation was the highest in case of apple, i.e. the payments increased
from HUF 206 million to HUF 392 million in 2013 compared to the previous
year. In case of some vegetables, payments were affected by much more plants
in the past four years. The most significant damages were suffered by pea, sweet
corn, melon, paprika, green pepper, tomato, onion and other arable vegetables.
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Figure 8. Loss ratios for some plants between 2012 and 2015
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Source: AKI, Horizontal Analysis Department.

Among the crops grown on the largest area, the loss ratios of maize,
wheat, sunflower and rape were between 27 and 40 per cent. The large cultures
were damaged every year, smaller suffered damage because of extensive, low
input cultivation, so the loss ratio is higher in case of this crops. In case of
plantations, loss ratio of strawberry (70 per cent) and table grape (122 per cent)
was significantly higher compared to other plantations loss ratio. Loss ratio of
wine grape — which is cultivated on the largest area — was 23 per cent and in
case of apple which has the second the largest area was 42 per cent. Among
main vegetables, sweet corn and pea growing on the largest area, loss ratio was
13 and 15 per cent, respectively. Melon and paprika were also sensitive plants
(28-48 per cent).

2.6. Conclusions

All in all, the Hungarian Agricultural Risk Management System “per-
formed well” in past four years. The number of participating farmers is high in
the 1% pillar and due to the favourable weather conditions financial sources in
the 1* pillar provided coverage for compensation claims in every year. Signifi-
cant amount is accumulated in the Fund from unused financial sources that can
provide substantial assistance for farmers also in more unfavourable years to
come (with more and/or significant damages). A good indication of the populari-
ty of the 2" pillar is that it was necessary to reduce the subsidy rate on premium
in the last two years to be able to service all the interested farmers.

The Hungarian Agricultural Risk Management System faces the following
challenges: further decrease in farmers’ administrative burden, application of
fair and risk proportionate premiums in the 1% pillar, coverage for risk currently
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not covered by any pillars, decrease risk through prevention. As a response, by
2020 the National Damage Mitigation Fund will finance the establishment of
hail suppression network using ground aerosol-generating systems with national
coverage (prevention, pillar “0”). There is an inter-ministerial development
work to implement the income stabilization tool of the Rural Development Pro-
gramme to mitigate income risk (increasing coverage, the 3" pillar). Moreover,
the possibilities of introducing a bonus-malus system is under development (fair
premiums in the 1* and 2™ pillar). Finally, the insurance companies are also in-
troducing electronic administrative processes during the risk assessment, which
will be also integrated to the Hungarian Agricultural Risk Management System,
in the 1* pillar of risk mitigation (decreasing administrative burden).
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Abstract

Agricultural holdings are exposed to many risks. The article presents a mathe-
matical tool for short-term predictions of farm-gate price development of basic
agricultural commodities in order to help farmers to mitigate the risks of prices
volatility or take these risks into consideration in their decision-making process-
es. The applied CEN model for the Czech Republic takes into account as ex-
planatory variable only time (previous development of prices). A seasonal
smoothing of the time series is used for predictions. The price projections are
modelled for three years ahead. Two different types of regressions for both cur-
rent and constant (fixed) prices are available — polynomic and linear. The CEN
model was originally developed for the price predictions in the sector frame-
work of the Czech Economic Accounts for Agriculture. From this, the price pre-
dictions can be utilized not only in the private sector by individual farmers, but
also by policy-makers to prepare or assess policy measures for the price risk
management. Particularly the price predictions are linked to the “RDP model”
[Chaloupka, Pechrova, Doucha 2016] of cost-benefit analysis for investment
projects under the Czech Rural Development Programme.

Keywords: short-term price prediction, risk management
JEL classification: G31, C53

3.1. Introduction

“The agricultural sector has always occupied a distinctive position in the
economy of any country, primarily due to the need to ensure food safety for
consumers, and secondly, because of the vulnerability of people involved in
this activity in terms of their income’s volatility” [Pop and, Rovinaru and
Rovinaru, 2016]. Agricultural holdings are exposed to many risks. “Uncertain-
ty and risk are quintessential features of agricultural production” [Moschini

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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and Hennessy, 2001]. Unlike in other sectors of the national economy, in agri-
culture many of the risks are hardly insurable, for example, the weather chang-
es or price volatility.

It is important to evaluate and manage those risks. Only then it will be possi-
ble for the farmer to make decisions effective in time. “Risk analysis helps simulta-
neously identify threats caused by several types of risk, which leads to an increased
efficiency of economic decision-making” [Girdziute and Miceikiene, 2016]. Un-
derstanding volatility and dynamics of price developments in changing scenario is
vital for risk management in the private sector, and for policy purposes as well.

For example, Guerrieri et al. [2016] elaborated multivariate statistical mod-
el to predict the fuel consumption and costs of six agricultural operations: plough-
ing, harrowing, fertilization, sowing, weed control and shredding. The predictions
in the model were conducted in two steps: first, few initial selected parameters
(time per surface-area unit, maximum engine power, purchase price of the tractor
and purchase price of the operating machinery) were used to estimate the fuel
consumption, then the predicted fuel consumption together with the initial param-
eters were used to estimate the operational costs. Oglend and Asche [2016]
searched whether there was a cyclical non-stationarity present in commodity price
developments. Ahmadi, Behmiri and Manera [2016] investigated the effects of oil
price shocks on volatility of agricultural and metal commodities. They found that
the response of volatility of each commodity to an oil price shock differed signifi-
cantly depending on the underlying cause of the shock for both examined periods.
Similarly, Cabrera and Schulz [2016] examined the relation between energy and
agricultural commodity prices in Germany and studied their dynamics over time.

There were many studies done in the field of price volatility risk manage-
ment. For example, Han, Zhou and Yin [2015] analysed the overall dependencies
and structural heterogeneity in price links between energy and agricultural com-
modities. They concluded that the global financial crisis is the most influential
shock on the price links between energy and agricultural commodities. Gollisch
and Theuvsen [2015] searched on specific requirements for an integral risk man-
agement system in the agricultural supply sector based on the analysis of several
branch-specific factors which contribute to the high degree of economic and or-
ganisational complexity of businesses in this sector.

Longer term price development predictions on the world level using as
explanatory variables macroeconomic and trade variables are done and present-
ed in the OECD annual outlooks. European Commission is also generating price
predictions. However, the drawback of both types is that they are done on
a broader regional level, making the utilization of price predictions more diffi-
cult by individual farmers.
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Therefore, the aim of the article is to introduce a mathematical tool that
could predict the price developments of basic agricultural commodities in the
short-term horizon. The results of the predictions can help farmers to mitigate
the risks of the price volatility or take these changes into account in their deci-
sion-making processes.

3.2. Methodology

We developed the CEN model® for the price predictions. Its upgraded ver-
sion, the so-called CEN 2 model, is part of the modelling tool, which is applied for
price predictions in the sector framework of the Czech Economic Accounts of Ag-
riculture (EAA). The EAA is assembled based on the Directive of the European
Parliament and of the Council (EC) No. 138/2004 in all the EU Member States. It
is used as one of the basic tools for measuring and assessing the economic im-
portance and performance of the sector of agricultural primary production in the
framework of the national economy. The EAA in the Czech Republic is annually
assembled by Czech Statistical Office (CSO) and published on their web pages.

The Institute of Agricultural Economics and Information (IAEI) elaborated
an alternative way for projections of the EAA. In study of Foltyn, Zedni¢kova and
Chaloupka [2014] it is possible to find the description of the whole model that
consists of several submodels. Each submodel projects the yearly developments
for several years ahead, the projection is folded (with moving base). It means that
the base input time series is moving always by one step (one year) ahead. For ex-
ample, the projection for 2015 is based on the data from the period 2000-2014
and the projection for 2016 is based on the data from the period 2000-2015,
where data for 2014 are taken from previous projection. All submodels are dy-
namic and react on the feeding of new data. Similarly, they can fill-in missing da-
ta in the time series. The year 2000 is used as baseline year for projections.

The article presents the prediction submodel CEN 2. It obtains data from
monthly commodity prices on the farm-gate level from 2000. The model is
based on the seasonal trend forecast method. The seasonality is stated on 12
months. There are two prediction options. Projection can be done using linear or
power regression function. It is also possible to choose between current and con-
stant (fixed) prices for 2000.

Modelled prices cover 37 basic commodities, i.e. commodities with the
largest representation in the Czech agricultural production in 2015.

The area of the Czech agricultural land according to the Czech Cadastral
Office is about 4.2 million ha, from which a significant part (3 million ha, i.e.
71%) is arable land. Animal production is related to the crop production and the

2 CEN is the abbreviation of “cena” = price in the Czech language.
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most frequent specialization on farms is on cattle breeding, followed by pigs and
poultry. The total agricultural production amounted to CZK 121 billion (approx-
imately EUR 4.4 billion) in 2015. As can be seen from Figure 1, the biggest part
of this sum was represented by cereals, milk, technical and fodder crops, fol-
lowed by production of cattle, pigs and other livestock. The share of vegetables,
potatoes, fruit, wine and other crop products is much lower, but still significant
for the commodities to be included into the analysis and projections.

Figure 1. The most important categories of production in the Czech agriculture
m Cereals
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Source: own elaboration based on data from EAA.

The submodel is programmed in the Microsoft Excel software. The data
were taken from the CSO, it means time series of farm-gate (agricultural producers)
prices (FGP) with monthly frequency and annual averages. Above it, some addi-
tional price data from the internal database BASELINE of the IAEI were utilized.

3.3. Results

The first part of projections is calculated in current prices for the projec-
tion horizon January 2016 — December 2017. In the second part, it is shown how
the projections would look if constant (fixed) prices for 2000 were applied.

Predictions in current prices

This chapter presents the predicted prices of wheat, malting barley, sugar
beet, potatoes, milk, beef, and pigs. In Figures 2-8, the lighter colour lines repre-
sent prediction of prices with the application of the power function; the darker
lines are used for predictions with the application of the linear function.

The price development for wheat is presented in Figure 2. The prediction
curve is slightly increasing, with model expected average increase of the FGP in
CZK 500/t.
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Figure 2. Prediction of wheat farm-gate price (2015-2017)
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Source: own elaboration.

A similar character has the prediction curve linked with the FGP for malt-
ing barley (see Figure 3). Because real average prices for all projected com-
modities for 2016 are already known, we are able to compare the modelled pre-
dictions with the real price development. In case of wheat and malting barley the
real prices are different from the predicted (modelled) ones in 2016. The prices
of those two cereals in 2016 decreased. After including the real prices for 2016
into the CEN2 model, the total long-term increase of the prices slowed down
and the prices have started to decrease. The predictions for the further period
using new actual data do not project such original high increase in the prices.

Figure 3. Prediction of malting barley price (2015-2017)
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Source: own elaboration.
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In case of sugar beet (see Figure 4) the trend is conversely lightly increas-
ing, both in the modelled projection and at the same time, in the case of the real
average farm-gate prices for 2016. Therefore, it is possible to expect a light in-
crease in prices also in 2017.

Figure 4. Prediction of sugar beet price (2015-2017)

1000 I
800 :—’m
= 600 |
S
S 400 |
o y | Predicti
LN) 200 Reality | rediction
5]
2 0 |
A 1 357 91113 5 79111 3 5 7 911
2015 2016 2017
—Sugar beet power Sugar beet linear

Source: own elaboration.

As regard potatoes (see Figure 5), the price development does not differ
much both for the application of the power and the linear functions. As in the
case of sugar beet, the modelled price development suggests slight increase, fol-
lowed the 2016 reality.

Figure 5. Prediction of potatoes price (2015-2017)

7000 I
6000 I
= 5000 e i
£ 4000 |
2 3000 |
S 2000 I
g 1000 Reality | Prediction
I |
1 3579111357 9111357911
2015 2016 2017
—Potatoes power Potatoes linear

Source: own elaboration.
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Price developments in livestock production shows higher volatility than in
the crop production. It is closely related to the relatively high coupled subsidies
policy and milk quotas up to 2015. Milk prices origin from long-time series of
the previous years when the prices continually were increasing. However, in
2015 the milk quotas were cancelled and the price of milk experienced a de-
crease or a slight stagnation. However, the model projected an increase of the
price. It is due to the fact, that it is based on mathematical relations with their
limitations. Nevertheless, this weakness and obstacle shall be eliminated in the
further development of the model. Also using new actual data and prolonging
time series should have positive impact on the quality of the model. The linear
projection expects a slighter price increase than the power regression in 2016.
For the next year, the projection does not differ so significantly.

Figure 6. Prediction of milk price (2015-2017)
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Source: own elaboration.

Considering the prices of beef (see Figure 7), it can be seen that a starting
increase is followed by a moderate stagnation. Until 2015, the prices increased
slowly and therefore the projections based on the linear function continue in this
trend. This “mild” projection is probably also more realistic and it is linked with
expected increase in feed prices.
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Figure 7. Prediction of beef price (2015-2017)
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As regard pig prices (see Figure 8), the reality shows almost stagnation in
2015, followed in projections by a mild increase in the case of the linear trend
and a higher increase in the case of the power function.

Figure 8. Prediction of pig price (2015-2017)
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Comparison of predictions in current and constant prices
The differences between projection in current and constant prices for 2000
are demonstrated in Figure 9. It is obvious that the development of the trend is

similar in both cases, but deflated prices have lower base than current prices.
Therefore, it is preferred to use current prices in the models as they are closer to

the reality.
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Figure 9. Prediction of wheat price in current and constant prices (2017)
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3.4. Conclusions

The aim of the article was to present possibilities of a mathematical tool for
short term price predictions. The price predictions for basic agricultural commodi-
ties are linked with the “RDP model” [Chaloupka, Pechrova and Doucha, 2016]
for the cost-benefit analyses of investment projects under the Czech Rural Devel-
opment Programme 2014-2020. Besides, the CEN 2 model is a part of the model
for the prediction of the Czech Economic Accounts for Agriculture. The results
can be cautiously used as risk management tool by extension services or directly
by individual farms for planning of production under expected price volatility.
The utilization of the results by policy-makers is particularly in the field of moni-
toring, assessments and suggestions of the Czech policy measures, related espe-
cially with the 2™ pillar of the EU Common Agricultural Policy.
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Abstract

Agriculture is associated with a number of unique risks originating from the nat-
ural environment, high volatility of supply and demand, political changes. This
paper identifies agricultural risks and risk management measures in Estonian
agricultural enterprises. The Estonian agricultural enterprises’ present risk and
implemented risk management strategies were surveyed using a web-based
questionnaire. The results show that the input and output price volatility is con-
sidered one of the most important risk sources. Adverse weather conditions are
of great importance not only among field crop farmers, but also among livestock
farmers. The decision makers in agricultural enterprises rely on a wide spectrum
of measures that allow farmers to cope with higher market pressures and intensi-
fied competition: maintaining stocks of food and seed supplies; use of weather-
resistant and epidemiology-resistant cultivars and livestock species, and co-
operation between agricultural enterprises are of higher relevance.

Keywords: farmers’ risk awareness, agricultural risk management, Estonian
agriculture

JEL Classification: Q12

4.1. Introduction

Agriculture is open to a wide spectrum of risks, and the emergence of new
risks is growing. Animal diseases, volatile commodity markets, climate change,
political factors and labour shortages are few of the examples that farmers have to
cope with. Farmers and agribusiness companies face a high degree of risk because
of certain new factors, such as greater price volatility for inputs and outputs, cli-
mate change, international trade restrictions, and new and more stringent food safe-
ty standards [Broll et al., 2013]. Agriculture is risky because of the seasonality,
climate change, dependence on natural processes and biological assets as well as
high fluctuations in agricultural demand and supply and prices [Girdzitté, 2012]. In

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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any moment of time there is a chance for unanticipated and unfavourable events
that can have negative consequences for the businesses. Risk is understood as
a component of business activity related to the expectations of economic results
that may not be fulfilled because of unexpected events in the planning-production-
sales process [Pontrandolfi and Nizza, 2012]. In order to address risks, agricultural
enterprises respond with a diverse number of risk management strategies depending
on their level of risk aversion, in the context of their production plans, their finan-
cial, physical and human capital [OECD, 2009]. Risk management is crucial at the
farm-level. It is a fundamental issue for farmers as, apart from bankruptcy which is
the ultimate consequence of catastrophic events, a variability of income and risks of
income loss lead first to sub-optimal production decisions every year and then to
sub-optimal investment decisions. The result is the reduction of farm competitive-
ness through short-time loss of productivity and long-term loss of innovation [Cor-
dier, 2014]. Farmers in general have adapted their production and economic deci-
sion to the level and type of risk they are exposed to [Hansson and Lagerkvist,
2012]. Successful farmers have a good understanding of agricultural environment,
good skills to anticipate potential problems and to reduce their adverse effects.

Previous farm-level studies about agricultural risk management are aimed
to identify and assess perceptions of, management and performance under risk
and uncertainty depending on the farmers’ risk aversion level [Meuwissen et al.,
2001; Wauters et al., 2014; Shadbolt and Olubode-Awosola, 2016]. As risk per-
ception is the subjective mental interpretation of the risk and the chance of the
exposure, the willingness to manage risks is related to the perceived risk, subjec-
tive probability of an adverse outcome and expected value of the potential loss.
Risk attitude refers to the extent to which the decision makers want to avoid or
face the risk [Ogurtsov et al., 2008]. The individual risk aversion affect the will-
ingness to apply risk management tools in the farm.

In Estonia, there are few earlier studies, which focus on farm-level risk
management strategies in agriculture. These studies were focused on cases of
a certain production type of farms. Thus, the main risks and farmers’ preferences
of risk management strategies in agriculture are not completely known.

The aim of the present study is to identify the agricultural risks and to chart
Estonian agricultural enterprises decision makers’ preferences of risk management
strategies on the basis of a web-based questionnaire survey. This study contributes
to the growth of risk awareness and provides suggestions for extension of
knowledge about sources of risk and risk awareness. The outcome is of practical
importance for the farmers, the agribusinesses, and for policy-makers when evalu-
ating the demand for or specifying a product or policy instrument that addresses
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risk. Knowing farmers’ awareness of risks enables extension educators to help
them to understand the consequences of risk.

The paper is organized as follows. The next section provides insight into
the risk management, opening theoretical background of the risk management
through the relevant prior literature. Then the method and research design is de-
scribed, the results of the conducted analysis are presented. The final section
concludes the study.

4.2. Risk classification and risk management in agriculture

Risk in the agricultural sector has traditionally been classified into the cate-
gories of production risk, financial risk, market risk and institutional risk
[Hardaker et al., 2004; Boehlje, 2005]. The agricultural risk classification in the
EU divides risks as personal, institutional, financial, production and price [Agri-
cultural..., 2006]. The personal risks include loss of health and life; the institu-
tional risks include political, trade regulations, the financial risks include access to
loans and the stability of credit conditions, the production risks include causes
from climate conditions, pests, diseases, thefts, fires; and the price risks include
unfavourable changes in the prices on agricultural products’ markets and produc-
tion factors (Figure 1). Another classification that risk can be categorized into is
internal and external. The internal risk sources are production, equipment, per-
sonnel, financial leverage. The external risks include market and political risks.

Figure 1. Risk sources in agriculture
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Source: authors’ compilation using Hardaker et al., 2004, Boehlje, 2005, Schaper et al.,
2009; Theuvsen, 2013; Wauters, 2014.
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External risk is defined as risk for, or from, customers, market, competi-
tors, regulations, environment, etc. Internal risks can often be managed through
internal measures, external risks are not controllable by management [Blanc
Alquier and Lagasse Tignol, 2006; Schaper et al., 2009].

Risk management is a decision on the choice of risk management instru-
ments, a means of protecting the survival of the firm from failure due to unsys-
tematic events [Kaen 2005]. The objective of risk management is to monitor and
manage the actual risk. Commonly there are three goals for risk management:
protection from downside loss, management of volatility, and optimizing risk
and return. The risk management process consists of risk analysis, risk manage-
ment strategy implementation and risk control.

The risk analysis includes risk identification and evaluation. The risk
identification outlines various categories of risks faced by agricultural enterpris-
es including production, financial, personal, price, and institutional risks includ-
ing compliance-related and environmental, political, and safety risks. There are
numerous ways to evaluate and analyse the risks faced by agricultural compa-
nies. These methods range from highly quantitative techniques, such as compu-
ting probability distributions, to subjective procedures, such as those used in risk
scorecard techniques [Boehlje and Lins, 1998]. Risk can be evaluated, as each
risk category has three dimensions: potential, exposure and probability. Potential
(upside risk) is the opportunity that the firm has if it takes a risk. When the out-
comes are favourable, the firm may benefit from strategic advantages such as
loyal customers, new market, cost-advantage, which create long-term value.
Every firm also has the downside risk that can directly or indirectly cause an
economic loss. In order to be aware of the dangers of the risk, assessment of the
exposure is necessary. Assessment of the exposure enables making informed
decisions based on possible exposure. Probability is the chance for potential or
exposure event to occur [Detre et al., 2006].

Some risks can be reduced, and several strategies for managing agricul-
tural risks can be implemented. Agricultural risk management strategies can be
divided into four main groups: risk avoidance (prevention), risk mitigation (re-
duction), risk transfer, risk acceptance (coping) [Schaper et al., 2009; Theuvsen,
2013]. Risk avoidance is the process of structuring the business so that certain
types of risk are non-existent [Miller et al., 2004]. The sales of productive fixed
assets, reorganization of the production, working off-farm, serve as risk avoid-
ance tools. Risk mitigation involves any measure to decrease the probability that
adverse events hit the farm, such as the technology choice. Risk transfer is done
by strategies that allow the risk to happen, but reduce its impact, such as external
strategies like diversification or market based strategies such as insurances or
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derivative instruments. Risk acceptance is coping with risk, performed using
strategies to restore the damage when it happens, such as the off-farm income,
cutting private expenses or selling assets [Wauters et al., 2014]. Figure 2 pre-
sents the agricultural risk management strategies and tools.

Risk control figures out whether the risk management strategies imple-
mented have been successful [Schaper et al., 2009]. It includes internal design of
the risk management process, regularly supplying decision makers with relevant
information about new risks or changing loss potentials [Theuvsen, 2013]. Be-
cause of the multidimensional nature of agricultural risks a single risk manage-
ment tool may have an impact on the effectiveness of other tools. Sometimes it
is difficult to control the relative contribution of risk management tools.

Figure 2. Agricultural risk management strategies and tools
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Sources: authors’ compilation using Meuwissen et al. 2001, Nabradi and Madai 2007,
Schaper et al. 2009, Wauters 2014, Shadbolt and Olubode-Awosola, 2016.

The choice of risk management tools is dependent on usefulness of these
tools for a farmer. The willingness of farmers to use risk management tools is relat-
ed to the perceived business risk, subjective probability of loss and expected loss
value that may be different from the objective business risk. The individual risk
aversion, the farmer’s level of debt, the average level of income and the probability
of having a very low farm income may also affect the willingness to reduce the
farm income distribution [Cordier, 2014]. Risk perception of both upside and
downside risk and its likelihood of happening is subjective and bases on the experi-
ence, attitude, and awareness of a decision maker.
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4.3. Materials and method of risk questionnaire survey

The study aimed to obtain an insight into the risk sources the agricultural
enterprises’ decision makers are aware of and the ways in which they prefer to
manage these risks. The data used in the study was collected by a web-based
survey questionnaire conducted in 2015. The list of risk management strategies
was compiled for the survey in order to determine how important respondents
thought they were. Most of the risk sources and risk management strategies
which were included in the survey are the common risk sources that are present
in the literature [Schaper et al., 2009; Meuwissen et al., 2010; Wauters, 2014;
Shadbolt and Olubode-Awosola, 2016]. The respondents were asked to score the
risk sources according to the probability of occurrence and impact, and prefer-
ences of risk management strategies on a five-score Likert scale from 1 (minor
importance) to 5 (highly important). The respondents were asked about their risk
attitude on a three-point scale: risk-averse, risk-neutral, risk-seeking in order to
provide an overview about the Estonian farmers’ willingness to accept risks.

The questionnaire was mailed to 648 Estonian agricultural enterprises
randomly selected from a database of agricultural enterprises located in Estonia.
The database is maintained by Statistics Estonia. The agricultural enterprises are
of different sizes and they operate in various production types, so the results can
be generalized to agricultural enterprises with different sizes and operating in
different production types. The survey package included a covering letter ex-
plaining the purpose of the research and a link to the web site where respondents
could complete the questionnaire. Respondents answered anonymously using
the web-based questionnaire. All in all, 136 responses were received out of the
648 recipients, constituting a response rate of 21 percent. The sample size may
be sufficient to provide a representative overview of the sector and gives an in-
dication of responses which could form the basis for further research. The eval-
uation of the data was performed by SPSS 10 and MS Excel 5.0. basic statistics.

4.4. Empirical results and discussion

The sample consisted of 82% of representatives of limited liability com-
panies, 13% of sole proprietors, and 5% of joint-stock companies. The sample
represents agricultural enterprises rather than sole proprietor farmers. Of produc-
tion types, 50% were mixed farms, 26% — livestock farms, and 23% — field crop
farms. 49% of enterprises were more than 16 years old, and they were predomi-
nantly micro enterprises with 1-9 employees. Table 1 reports the summary sta-
tistics of characteristics of the sample enterprises.
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Table 1. Summary statistics of the sample enterprises

Parameter Type Statistics, %
Limited liability company 82
Type of enterprise Sole proprietor 13
Joint-stock company 5
Mixed 50
Type of production F%;Ygssro(f;s ig
Other 1
0-5 21
Age of the enterprise 6-10 13
(years) 11-15 17
16-... 49
1-9 72
Number of employees 10°-19 )
20-49 15
50-... 4

Source: calculated according to the survey.

Farmers’ risk attitudes are diverse: from predominantly risk-averse [Khuu
and Weber, 2013] to risk-seeking [Roe, 2013]. The respondents’ attitudes to-
ward risks were classified into three categories: risk-neutral, risk-averse and
risk-seeking. It appeared that farmers were mostly risk-neutral or risk-averse and
not very open to risks. Most of the respondents of joint-stock companies
(85.7%) represented risk-neutral attitude and none of them was risk-seeking. Of
sole proprietor farmers, 44.4% were risk-neutral, 22.3% were risk-averse, and
33.3% were risk-seeking (Figure 3).

Figure 3. Risk preferences of respondents
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Source: calculated according to the survey.
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The results of the survey present risk sources in agricultural enterprises,
the managers’ main strategies and responses and ways in which these help to
maintain the functioning of the enterprises. The results are subjective assess-
ments and provide insights into agricultural enterprise managers’ perceptions
and subjective evaluation as well as their decision criteria. Figure 4 reports the
present risk sources in agricultural enterprises according to their importance.

The results show that the input and output price volatility is considered as the
most important risk source with an average score of 4.40. Several earlier studies
suggest that price volatility is the most acute problem for agricultural enterprises
[Nabradi and Madai, 2007; Meuwissen et al., 2010; Wolf, 2012]. The commodity
price volatility impacts both agricultural inputs and outputs and increasing volatility
is a remarkable risk source. Adverse weather conditions or natural disasters as
source of production risk are uncontrollable by a farmer and also have great im-
portance with an average score of 4.28. Adverse weather conditions are of great
importance not only among field crop farmers, but also among livestock farmers.

Figure 4. Importance of risk sources
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Changes in customers preferences 3.39
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Source: calculated according to the survey.

Institutional risk, the changes in agricultural policy and subsidization are
important risk sources with average score of 4.27. Most of the agricultural en-
terprises could not survive without subsidies and to ensure the viability of the
farms, the subsidization should remain stable.
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From risks arising from new economic environment the contractual risks
are considered to be some of the less important risk sources for agriculture with
score of 3.43 showing that contractual relations are satisfying between stake-
holders. The changes in customers’ preferences (3.39), the exchange rate and
interest rate fluctuations (3.03) are also of less importance. The fact that 30% of
respondents could not estimate the risk arising from exchange rate and interest
rate fluctuations is worth mentioning, although 26% of respondents considered it
important and 12% very important. The correlation analysis showed that all risks
were positively correlated with each other.

According to the relevance, probability of occurrence, and the impact di-
mension, we can conclude that the input and output price volatility, changes in
agricultural policy and subsidization, and adverse weather conditions or natural
disasters are the most important risk sources in Estonian agriculture. The ex-
change rate and interest rate fluctuations, personal illness and accidents are less
important. Hence, farmers are more concerned about external risks, which are
difficult to control, and less concerned about internal risks.

The following results reflect the risk management strategies of the sur-
veyed decision makers of agricultural enterprises. In the survey, the respondents
were asked to estimate the most frequently used risk management strategies.
Figure 5 presents the results about the risk management strategies.

Figure 5. Risk management strategies in agricultural enterprises (%)

acceptance
40%

mitigation
24%

Source: calculated according to the survey.

The results show that the decision makers in agricultural enterprises rely on
a wide spectrum of measures that allow to cope with higher market pressures and
intensified competition. Stocks of food and seed supplies have got significant
preference among the other strategies (58.1%), use of more weather-resistant and
epidemiology-resistant cultivars and livestock species (57.4%), and co-operation
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between agricultural enterprises (55.9%) are the next most frequently used tools
(Figure 6). With regard to risk reduction, the cooperatively organized purchases
of input factors, which reduce price risks associated with such purchases, are the
favourites among farmers. Co-operation between farmers is relatively differently
assessed. A large group of farmers want to strengthen these cooperatives in order
to meet future challenges, whereas many other farmers strongly reject the idea of
giving up their entrepreneurial freedom. 49.3% of the farmers wish to maintain
financial reserves in order to survive the low season and 37.5% of the farmers
find production and marketing contracts to be a good risk management tool.

Figure 6. Risk management tools in agricultural enterprises (%)
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Source: calculated according to the survey.

The diversification and activities in less price-sensitive niche markets were
not mentioned as risk reduction strategies. Generally speaking, diversification as
a strategy is of minor importance for farmers. None of the respondents is willing
to start up new businesses nor diversify their farm activities. The opinions are
more mixed with regard to market niches, such as organic dairy production. Alt-
hough 54.5% of the dairy farmers are not interested in this type of production,
a high standard deviation indicates that some farmers have a different opinion.

The most used risk management measures were adequate stocks of food and
seed supplies in warehouses, sustainable plant and animal varieties and co-
operation with other farmers. The use of insurance and derivative contracts were
less often used in risk management.
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4.5. Conclusions

The most risk-neutral decision makers of agricultural enterprises perceive
several sources of risks. The results of the questionnaire survey show that the deci-
sion makers of agricultural enterprises are the most concerned about extreme ad-
verse market conditions causing both input and output price volatility.

Risk acceptance strategy tools such as maintaining sufficient stocks of food
and seed supplies are more preferable among decision makers of agricultural enter-
prises than risk transfer strategy tools such as insurance and derivative contracts,
provided by the private market. The diversification of farming activities was not
under consideration as a risk management tool.

Risk management should be carried out in cooperation with farmers, insur-
ance companies, banks and government. Since farmers lack knowledge about spe-
cific risk management tools, the authors suggest to pay attention on farmers’ con-
sultation, information and training, helping them to understand deeper benefits of
risk management.

Given the risk attitude of Estonian farmers, the authors suggest to focus fur-
ther research on risks and their relations in the context of income stabilization, par-
ticularly on specific risks and thier identification, assessment and management.
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Abstract

This paper presents an overview of institutions governing risk management in
Austrian agriculture and reports on recent developments in the market of crop
insurances. A novel framework to manage agricultural risks more comprehen-
sively is also presented. The major features of this margin insurance tool are
shown using wheat production as an example. Ways to address moral hazard are
explored in more detail. Limitations of the presented approach and ways to
overcome them are discussed in the concluding section.

Keywords: agricultural risk management, income insurance scheme, insurance
product, gross margin, wheat production
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5.1. Motivation and problem statement

In recent years, the portfolio of insurance products for agriculture has
expanded significantly in many EU Member States. Insurance against damages
due to natural hazards like hail, frost, snow pressure, floods are now available
for a large number of crops. Recently index-based insurances were introduced
to cover losses due to draught for crops and grassland. The acceptance on the
market shows that farmers actually need such products and are willing to
pay for them.

Representatives of farmers, however, are not yet satisfied with the current
product portfolio. Their argument is that a single product that covers both pro-
duction and market risks is needed. Such a product would reduce transaction
cost compared to the current situation where additional contracts are necessary
to hedge price risks. A revenue insurance would be an improvement compared
to the current situation but farmers are mainly concerned about profits and in-
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comes and less about yields or revenues. Therefore, an ideal insurance product
would cover not only production risk and product price risks but also price risks
of inputs, such as fuel and fertilizer.

Moreover, many farms in the EU are relatively small and farmers are typically
both managing and operating their business. They would benefit from a simple
insurance product since many of them are extremely time-constrained, but nev-
ertheless need to make well-informed choices whether to take up the insurance
or go along with their current practice.

These considerations and the fact that index-based products are already
well established on the market made it plausible to develop a product that is
simple to communicate and that can be implemented at low costs. In order to
evaluate the feasibility of such a solution, a prototype was developed for the
most important crops and production regions in Austria. The purpose is to iden-
tify the elements that are necessary for developing a marketable product that
deals with production and market risks and that offers advantages over existing
approaches.

5.2. The state of agricultural production risk management in Austria

The market of Austrian disaster risk management is characterized by the
fact that private and the public companies are active but not well coordinated
[Url and Sinabell, 2008].

With respect to agriculture, the situation is different: a single company of-
fers a wide range of insurance products to mitigate agricultural production risks.
The Austrian Hail Insurance Company (Osterreichische Hagelversiche-rung) is
a mutual insurer, founded by the Austrian insurance industry in 1947. As a mu-
tual insurer it is not profit-oriented and thus costs can be kept low. The national
government has subsidized the hail-insurance premium for all crops since 1995
and the frost-insurance premium for vine-cultures and insurable crops since
1997. The subsidy is shared equally between the federal and Lénder govern-
ments and amounts to 50% of the total premium.

An overview of the products portfolio offered by this firm shows that in-
surance products are available for almost all relevant production activities.
An overview of the market volume is shown in Figure 1. Statistics on the market
for agricultural production risk (Table 1) show that the market has grown signif-
icantly during the last decade and that public support has grown in a likewise
manner. The annual total volume of production of agriculture in Austria
was € 6.7 bn in recent years. The sum of insured values was € 3.7 bn and shows
the high market penetration.
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Figure 1. Market penetration of production related risk insurance in Austrian
agriculture 2014
100% -
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Source: Osterreichische Hagelversicherung VVaG, 2016.

Drought is a severe production risk in Austria. Recently new index insur-
ances were introduced that rely on big data meteorological applications as trig-
ger. Drought index insurance for winter wheat and sugar beet were introduced in
2017. The portfolio was expanded to frost and flood insurance products in the
same year [AWI, 2016].

Table 1. Key data on the market for production related risks in Austrian agriculture

Items 2000 2005 2014
clients 71,897 67,866 n.a.
area, 1,000 ha 913 1,079 1,209
premium volume, € mn 45.9 53.1 96.3
Farmer’s losses, € mn 64.3 233 n.a.
premium subsidy, € mn 22 24 40
sum insured, € bn n.a. n.a. 3.7

Hint: The decreasing number of clients is due to structural change.
Source: Osterreichische Hagelversicherung, VVaG,; BMF various years.

5.3. Weaknesses of agricultural risk management in Austria — state
of affairs and remedies

For production related risks there is a broad portfolio of insurance products
available and the rate of innovations (e.g. index-based insurances) is very satisfying
from the farmers’ perspective. However, price volatility has increased dramatically
since 2005 and farmers are more and more concerned about price risks as well.
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Until recently there were no products available that a typical Austrian
farmer would use to reduce price-related risks. Only few farmers are employing
brokers for the hedging of futures contracts or are buying options or similar fi-
nancial products. Several years ago, grain trade companies started to introduce
price hedging products as a service for their suppliers. One of the motivations
has been to strengthen the ties to suppliers and another one was to make price
negotiations easier. Several big trade companies in Austria are co-operatives and
therefore are interested in negotiating high prices for their members.

Such products are available only for a few crops (wheat, rapeseed, maize).
Many producers of piglets, pigs or milk who have gathered experience with the
new products as well. The decline in agricultural prices in 2014 has raised the
awareness among farmers for price hedging instruments further.

Farms in Austria are small, by European standards, and a typical farmer
has little time for managing the business since most of the time is consumed by
working in the field or stable. Therefore, there is an entry barrier for farmers
who wish to get involved in price hedging because the learning curve is felt to
be very steep. Farmers wish to have price hedging instrument at their disposal
that are standardized, easy to understand and affordable. Eventually farmers are
mostly concerned about income stability [Larcher et al., 2015]. Therefore, alle-
viating production-related risks like frost, hail or drought is improving the situa-
tion for those exposed to these risks. But many more were confronted with very
volatile income streams during the last years like milk or pig producers.

In a study on risk management in Austrian agriculture, Sinabell et al.
[2010] analysed a general income insurance / margin insurance for Austrian
farms. The idea was to switch the EU farm payments from hectare-based premi-
ums to support premiums for such a product. Livestock producers and fruit pro-
ducers would have benefited considerably from such a policy at the cost of farms
with large amounts of land. This proposal was not implemented. However, the
discussion to insure income losses in Austrian agriculture has been going on in
a small group of persons in administration, insurance business and research.

The farm bill of 2014 introduced an insurance in the US which resembles
such an approach [Orden and Zulauf, 2015]. The Dairy Margin Protection Pro-
gram (U.S. DMPP) was established on the market in 2015 and is available for
milk producers in the US to cover part of losses in income which are a result of
low milk prices or high feeding costs. A minimum coverage is guaranteed by
a government funded premium support. The prototype of an insurance product
presented in the next chapter some features with the U.S. DMPP. The two com-
monalities are (1) that indexes are used to identify losses and (2) that the insur-
ance covers a certain share of the margin (margin = revenues — costs). Scharner
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and Pochtrager [2016] recently presented a version of this scheme adapted to the
Austrian situation. Because the general concept is not limited to milk production
we demonstrate a similar insurance product for wheat.

5.4. Necessary conditions for an income insurance scheme in agriculture
to work

Income insurance schemes are widely used in the Austrian economy but
only very few of them are offered by the private market. Such products cover
the payment of daily allowances in the case of illness or annuity payments for
reduction in earning capacity.

The coverage of income losses is offered by the unemployment insurance
which is offered by the state for all employees. Self-employed persons have the
option to buy such an insurance as well. The premium is 6% of gross income.

Contrary to employees and the self-employed population, an income in-
surance does not yet exist for farmers in Austria. However, the experience from
the other schemes can be used to identify necessary conditions that must be met
in order to get working:

1. Cost of administration: In order to keep premiums low, administrative pro-
cesses have to be highly automated, information has to be transparent and
available swiftly at low costs to all involved parties.

2. Moral hazard: The farmers’ behaviour should not have impact on the out-
come. Easily observable variables should trigger indemnities automatically.

3. Adverse selection: The characteristics of potential buyers of a gross margin
insurance have to be known well. Contracts need to be designed in a manner
that self-selection supports a smooth operation of the insurance system.

4. Concentration risks: Livestock production (milk and pig production) is more
important than crop production in Austria. If only milk producers bought an
income insurance and crop producers did not, risks for the insurer would be
highly concentrated. Reinsurance premiums would be relatively high in such
a case. A diversification of not related income risks would help to reduce the
exposure of the insurance company.

5. Trends in agricultural prices and input costs: An income insurance should
not have impact on structural change and adaptation to unexpected market
conditions but help farmers to adjust to new situations without worrying too
much about income losses. This can be achieved by adjusting premiums
periodically. An alternative is to block access to loss coverage for a certain
period for those clients who received indemnities.

A product that is placed on the market and successful over long periods
has to have finely-tuned features that address all the elements listed above. For

57



the prototype of a farm income insurance in Austria these features have not yet
been fully developed. The concept presented in the next section addresses the
first two elements: cost of administration and moral hazard. It is based on exist-
ing data sources that are maintained for other purposes and therefore most of the
data are available at low costs. It uses wheat production in Austria as an example,
but the method is developed for all major crops, for milk, piglet and pig production.
The concept can, therefore, be expanded to reduce concentration risks as well.

5.5. The concept of an index-based income insurance

The core of the new product is a calculation of standard gross margins.
Almost every Austrian farmer is familiar with this method and farm advisory
services offer sophisticated online tools that implement this concept [AWI,
2016]. In addition, many farmers are organized in working groups promoted by
the Chamber of Agriculture where they meet in order to compare the gross mar-
gin results and cost break downs of their farm, and to learn from the peers per-
forming above average.

In order to calculate the premiums the volatility of input prices (fuel, fertiliz-
er), output prices, yields and the cost structure needs to be known. Volatility of out-
put prices and input prices can be observed on the market and detailed statistics are
readily available. To deal with the production risk is the core business of any crop
insurance and therefore it is well known to incumbent insurance companies.

The cost structure and the relative weight of each cost item is not yet un-
derstood well. For this purpose, INCAP (index-based costs of agricultural pro-
duction) was developed. The data set is designed to make such analyses possible
by covering all relevant production activities of the Austrian agricultural sector
[Heinschink et al., 2016a,b]. Data derived from INCAP can be used as a tool for
examining risks in Austrian agriculture, such as fluctuations of activity-specific
gross margins. It can also be used to evaluate farm-specific incomes or incomes
at sector level [Sinabell et al., 2016].

The data used for INCAP are not based on farm cost accounting data but are
derived from many sources. INCAP is originally an engineering data set. The quali-
ty of results and their validity is scrutinized using data from farmers in accounting
working groups from a major production region [Heinschink et al., 2016a].

Figure 2 shows an example of results derived from INCAP, the gross
margin for quality wheat over a period of nine years. Prices of outputs and in-
puts are from annual statistics and yields are the average of Austria in this ex-
ample. Like in other index based products, easily accessible observations are
used to trigger the incidence of a coverage. The combination of several market
observations is used to derive gross margins.
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For the example shown in Figure 2, the assumption was made that man-
agement is not altered during the period of observation. Revenues range from
€452 to €1,010 per ha, total variable costs from €415 to €635 per ha and gross
margins from €61 to €449 per ha. The fluctuations in gross margins are easily
traced back to the changing yields, output prices and respective cost items.

Figure 2. Gross margin time series for a specific quality wheat production
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Source: own figure.

5.6. A prototype of a margin insurance scheme for wheat producers in
Austria

The concept developed in the previous chapters is now applied to an ex-
ample for a gross margin insurance for wheat producers in Austria. The main
elements are show in Figure 3. The data are representative for the whole coun-
try. Austria is a small country but production conditions are very heterogeneous.
Similar calculations as the one shown in Figure 3 can be made for any district
and for various production systems (standard tillage, minimum tillage, organic
production, etc.).

The pattern of revenues and costs in Figure 2 and Figure 3 are resembling
each other but are for different products. In Figure 3 all types of wheat are ag-
gregated and numbers represent weighted averages. The upper line is the aver-
age price of wheat in Austria over a period of 16 years. The lowest dashed line
indicates the standard production costs (seed, fertilizer, machinery, energy, plant
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protection). The dark grey area is the margin (revenue minus costs) before de-
ducting any “margin insurance” premiums. The light grey area represents the
insurance benefits that accrue when the margins fall below the lower bound
of 120 €/ha. Prices of outputs and inputs are not observed on farms but taken
from public sources that are available to anyone.

Figure 3. An ex post calculation of an index-based margin insurance scheme
(€/ha) with minimum margin of € 120 per hectare
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Source: own figure.

The fair premium is 49 €/ha per year in this example (Figure 3). In order
to keep things simple, the assumption was made that a public fund is sponsoring
the insurance by covering administrative costs and re-insurance premiums
(together approximately 20%). The premium accrued over the period (indicated
by the red dashed line), therefore, it equals the indemnities that are used to com-
pensate any shortfall of margins below € 120 per hectare. This lower bound is
chosen arbitrarily and is designed as a choice variable for the farmer buying
such an insurance. If government fully supports the premium of € 49 per hectare
the question is whether this amount is deducted from the area payment or not.
The average direct payment in Austria per hectare of utilized agricultural land
was € 258 in 2015.

Figure 3 clearly shows that trends in agricultural prices and input costs are
a severe problem for calculating adequate premiums in advance. This may be
the reason that such insurance products as the one presented here do not yet exist
in Austria.
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Apart from trends it is important to have in mind that a margin calculation
includes more than one variable. The level of covariance between the time series
of different prices is sometimes very high. The stability of the margins under
consideration need, therefore, to be explored in detail in order to better under-
stand the underlying data generating processes.

Table 2. Three types of farmers and their economic performance

A B C
02000 - 2015
revenue / t t/ha 134 140 127
yield kg / ha 5,145 5,659 4,630
revenue® €/ha 1 684 790 585
revenue/ha + indemnity €/ha 2 733 839 634
seed, fert., plant prot. €/ha 3 273 273 273
machinery €/ha 4 280 280 280
premium €/ha 5 49 49 49
GM* €/ha 1-34 130 236 31
GM €/ha 2-34 130 236 31
A to farmer A €/ha €/ha +106 -99

Note: Farmer A is the representative farm which represents the index. Farmer B gets higher prices (e.g. better
quality) and higher yields (e.g. better management). Farmer C is performing worse than farmer A, revenues per
ha are, therefore, much lower. All farmers pay the same premium and get the same indemnities.

Source: own calculations.

An important aspect of the margin insurance presented here is that moral
hazard can be avoided effectively. Regardless of the efforts made by individual
farmers, the benefit of being insured is always the same. A premium has to be
paid and indemnities are paid out only if the representative index farm falls short
of the defined minimum gross margin. An example of two farms (B and C)
which deviate from the index farm (A) is show in Table 2. Farmer C, which is
assumed to be very careless and therefore gets lower prices and harvests less
wheat, gets the difference to the insured minimum only in years when farmer
A gets benefits as well. The example shows the fair premium of 49 €/ha which is
by definition equivalent to the losses over the period of interest.

5.7. Discussion and outlook

This paper presents core elements of an insurance product that allows
farmers to insure against price risk of both input and output prices. Several addi-
tional steps need to be made before a product can be developed that is placed on
the market. After concluding the data validation phase it is necessary to define the
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details of the sub-indexes that enter the formula and the details of premium calcu-
lations and the specification of the product that shall be placed on the market. To
evaluate the acceptance on the market for such a product is probably the most im-
portant step before its launch. The European Innovation Partnership would offer
a chance to support its development because it supports cooperation between sci-
ence, industry and farmers in order to develop new products and services.

It is important that margin insurance presented here is that it can be seen as
a partial substitute of production risk insurances. Only very risk averse farmers are
likely to buy a combination of a margin insurance and a drought insurance.

An important aspect not discusses in this paper is the legal one. It is not
yet examined if the national or the EU legislation limits the scope of detail or
any variant of implementation of such a product. It also has to be checked
whether public support for such an insurance may be granted or not. It may be
advisable to do this in order to save re-insurance premiums at least during the
phase of gaining experience and building up the necessary reserves. In such
a case it will be necessary to check conformity with WTO commitments. Giv-
en the fact that a very similar scheme is operated in the USA there is a certain
likelihood that conformity is given.

The results shown in this paper are based on the assumption that techno-
logy (apart from yield increases due to genetic improvements) does not change.
Such an assumption may be justified for some short periods but is certainly in-
adequate for longer ones. In order to account for technological changes, it will
be necessary to show technology assumptions transparently and explicitly and to
explore their change over time.
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Abstract

Facing the global climate change and the structural shifts in the world economy,
for issues like the social polarization and economic sustainability in agriculture,
determining convenient monetary values associated with specific public goods
on both demand- and supply-side is of a particular importance in the optimal
design of the Europe’s Common Agriculture Policies. This paper focuses on im-
plementation of the most relevant methods concerning demand-side valuation
assessments of public goods/bads (PGBs) provided by agricultural and forestry
systems (AFS) with the scope of achieving comparable monetary values for dis-
tinct degrees of improvements. Following previous studies on combining con-
tingent valuation and the analytical hierarchy process, benefits, opportunities
cost and risks are structured in a complex Analytical Network (ANP) Model in
which the control hierarchy is providing overriding criteria for comparing each
type of interaction that is intended by the network representation of the demand
for public goods in agriculture in the South Central Planning Region in Bulgaria.

Keywords: public goods, agriculture, demand and supply, CAP
JEL Classification: Q18, H41, O13

6.1. Introduction

The concept of public goods was developed by Samuelson [1954] and
Musgrave [1959]. These authors state that markets are not suitable mechanism
for trade of some goods. The society demands certain goods which are not
measured by prices. This is caused by inherent qualities of public goods (PG) —
non-excludability and non-rivalry in consumption. The market mechanism is in-

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji

65



sufficient in such cases so provision of these goods needs a different approach.
Economists work on a normative approach, in order to consider when public or
state intervention on markets may overcome this problem.

Public goods are used as a term in socio-political contexts: things which
are “for the common good”. Development of the PG concept is a core concept in
debates about the future policy concerns, maintenance of their availability and
usage. We adopt the neoclassical economic approach in consideration of PG.

Public good is an item whose consumption is not decided by the individu-
al consumer but by the society as a whole. A public good (or service) may be
consumed without reducing its amount available for others, and cannot be with-
held from those who do not pay for it. Cornes and Sandler [2003] give a clear
exposition of the economic meaning of “public goods”. These goods have the
two key intrinsic features non-rivalry and non-excludability, as mentioned earli-
er. Non-rivalry means that more than one person can consume the good at the
same time. Non-excludability means that the good is provided to everyone at the
same place. These two characteristics make up for an inadequate supply and pric-
ing of these goods on conventional markets and, therefore, they are often de-
scribed as examples of market failure. To overcome market failure it is proposed
to consider some kind of collective action or public intervention, to correct it.

There are relatively few examples of pure public goods. These examples
include flood control systems, public water supplies, street lighting for roads and
motorways, lighthouse protection for ships and also national defence services.

The OECD, in its analysis of public goods in farming and forestry [OECD,
2013], suggests to use various ways to ensure adequate provision of public goods
according to the social norms and the level of private provision. The public fi-
nancing is just one among them. Other authors have found similarity between
PGs and private goods. They include both tangible goods and less tangible ser-
vices demanded by the society. Bureau et Mahé [2008], Bureau [2010] and Poux
[2012] describe social and environmental elements of public goods. Dwyer and
Hodge [1995] have explored the phenomenon of non-profit provision, where
goals other than profit maximisation drive production choices. It is the so-called
socially responsible production where economic and wider social and environmen-
tal goals are combined, in specific types of farming and forestry practice [e.g.
Grouiez, 2014; SFSCC, 2015]. In these situations, traders in markets would be mo-
tivated to maintain PGs, due to the broader mix of drivers to which they respond.

Market failure stimulates economists to search appropriate tools in order
to correct the situation. Three kinds of recommendations are usually suggested:
intervention by the state to provide the goods directly (e.g. compulsory purchase
and management of a nature reserve); the use of market instruments to influence
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provision (e.g. tax or incentive payment/subsidy to decrease private generation
of public bads or increase private supply of public goods in the production of
private goods); or regulation in order to re-define property rights, so as to place
public duties upon private actors (e.g. prohibition on certain types of land use or
management, for sites or assets of specific public value).

6.2. The main public goods in the South Central Planning Region

South Central Planning Region (SCPR) is located in the southern part of
Bulgaria. In the northern part, bordering on the North Central Region and the
main ridge of Stara Planina, is a natural northern boundary of the area, to the
South it borders with Greece and Turkey, to the East — with the South Eastern
Planning Region and to the West — with the South West region. There are five
areas: Pazardzhik, Plovdiv, Smolyan, Haskovo and Kardzhali. The area covers
the western half of the Upper Thracian Plain, southern Central Stara Planina,
part of the Central forest — Balkan fields and much of Rhodopes. The area of the
region is 22 365 square kilometres or 20.1% of the country.

Figure 1. Structure of territory (South Central Planning Region)
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Source: own calculations.

Arable land in Central South Bulgaria represent 20.3 per cent of the arable
land in the country. This is one fifth of the area suitable for agricultural produc-
tion. Crop areas are less than a fifth. However, areas under permanent crops are
nearly one third of the plantations in the country. Natural grass associations oc-
cupy 17.8% of the meadow grazing land in the country. Soil and climatic condi-
tions in the region favour the cultivation of all crops. The largest share in the
structure of crop areas belongs to wheat — 38.0% of the total area in the region.
The areas ranked second is under sunflower cultivation. Although cotton occu-
pies only 1.5 per cent, the region is the main cotton producer, as it provides
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89.5% of the areas of this crop in the country. Tobacco in the region occupies
a small area — 0.8% to 2.3%, but this is more than half of tobacco production
areas in the country.

Yields of most crops are larger than average crop yields in the country. This
especially prominently features cucumbers — 149.8 per cent, beans and plums —
146.7%-132.3%. Lower yields are noted by sunflower and some fruit trees.

Livestock breeding in the region is well developed. A little more than one
third of cattle breeding in the country takes place in the region — 35.4 per cent.
Sheep, goats and birds are one fifth of the total number of these categories of
animals in the country. The smallest is the share of pigs. The region produces
more than one third of the total quantity of milk in the country — 34.8 per cent.
In the region sheep provide more than a quarter of milk in Bulgaria. Slightly less
developed is poultry production. Regional animal productivity in the region is
close to the national average.

Soil cover in SCPR is closely related to the specific combination of bedrock,
the peculiarities of the relief, the direction of the radial movements of the earth
crust, climatic conditions and human activities that determine the considerable di-
versity of soils in the region. They can be characterized as deep soils in lowland
areas with the following soil types: typical cinnamon forest soils, leached cinnamon
forest soils, leached vertisols, pseudopodzolic soils, alluvial (diluvial) meadow
soils, swamp (hydrogenated) soils, saline (halomorfni) soil; and shallow soils in the
hilly and mountainous areas with soil types, humus carbonate soil (shallow and
lithosols), shallow cinnamon forest soils (rankeri), brown forest soils (rankeri),
brown soils with humus-carbonate soils.

Forests are an important resource of the SCPR, which far surpasses the for-
est resources in other areas. They occupy 46% of the territory of the SCPR. Seri-
ous differences are observed within the region itself, as Smolyan and Pazardzhik
region are significantly larger than other forest areas. Here, public goods are repre-
sented by improved air quality, water quality, soil functionality, climate stability,
resilience to flooding and fire. In the distant past the valley of Arda was one of the
most forested in Bulgaria, but because of exploitation of forest resources (the ma-
jority of forests are cut down), today large areas of the valley are deforested.

The region is also characterised by many other social public goods, in-
cluding food security, rural vitality and farm animal welfare and health, a health-
ier lifestyle, better quality of life — more environmentally friendly life.

The terrain is extremely diverse. The area covers a large part of the Bal-
kan and Rhodope Mountains and Sredna gora and Sakar Mountain. Lower parts
of the area covering the Upper Tracian Valley and Sredna valleys that are
formed around the catchment areas of the River Maritsa and Tundzha River.
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Kardzhali and Smolyan districts are located in the mountains, while others com-
bine high mountains with farmland valleys. The landscape suggests significant
differences in the climate of parts of the region.

Larger rivers that flow through the territory are Maritsa, Tundzha, Arda,
Stryama, Sazliyka and others around which are farmland valleys. There are many
dams /reservoirs in the territory of the region — Krichim, Pyasachnik, Koprinka,
Jrebchevo, Kardzhali, Studen Cladenec, Ivaylovgrad, Beglika, Belmeken, Batak,
Dospat, Shiroka Poliana, etc. In South Central Planning Region there are many
mineral springs of national importance. The better known ones are Hisar, Banya
(Karlovo), Velingrad, Devin, Bratsigovo Mihalkovo, Strelcha, Merichleri,
Narechen, Krichim, Panagyurishte, Haskovo mineral baths and others.

Natura 2000 is a European network made up of protected areas designed
to ensure long-term survival of the most valuable and threatened species and
habitats for Europe in line with basic international agreements in the field of en-
vironmental protection and biodiversity. Natura 2000 is central to the policy of
the European Union and it is a testament to the commitment of all Member
States to work for the preservation of biodiversity. It is based on two key EU
agreements relating to environmental protection and biodiversity conservation —
Directive on the conservation of wild birds and the Directive on the conservation
of natural habitats and of wild flora and fauna. They were transposed in Bulgari-
an legislation through the Biodiversity Act.

The SCPR area covers many protected areas of the “Natura 2000 network:

e Sheltered areas to protect wild birds — Birds Directive: protected zone
“Maritza Plovdiv”, protected zone “Hatcheries Plovdiv”’, Dam Konush, Rice
paddies Tsalapitsa, Central Balkan, Reservoir Sandstone, Persenk, Maritza —
Plovdiv, Maritsa Parvomay, Hatcheries Plovdiv, Dobrostan Average forest,
Central Balkan buffer, Besaparski Hills, Hatcheries Zvanichevo, Western
Rhodopes, Maritza — Plovdiv, Rila and Central Forest.

e Protected areas for conservation of natural habitats and wild fauna and flora
under the Habitats Directive: Protected zone “Maritsa River”, protected zone
“River Sandstone”, Chaya River, Besaparski Hills, Garden forest Trilistnik,
Forest-Shishmantsi, Vacha Thrace Stryama and Kayaliyka River, Bear Riv-
er, River Cherkezitsa, Chinarder River, River Omurovska, River Sandstone,
Central Balkan, Maritsa River, Brestovitsa, Rhodopes and West Rhodopes
environment, Popintsi, Average forest Central Balkan buffer and others.

Protected zone “Rice paddies Tsalapitsa” (BG 0002086) is a complex of
land used for rice production, it is watered area surrounded by low dikes and
canals and grasslands located in the immediate vicinity. It is part of the whole
territory of the rice fields located on part of the land of the compound of a town
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and villages Tsalapitsa, Radinovo Voysil, Plovdiv district with a total area of 36
ha. The area includes rice paddies, other extensive cereals production area, in-
cluding rotational crops, arable land and water areas, including internal standing
and flowing water. The protected area is declared by order of the Minister of the
Environment and Water. Its aim is the protection and maintenance of habitats
mentioned in the subject of the protection of bird species to achieve their fa-
vourable conservation status, and restoration of habitats of species for which it is
necessary to improve the conservation status.

Rice paddies Tsalapitsa territory is located in a densely populated area and is
under strong pressure of the intense human activities. The main habitats are formed
as a result of human activities and their existence largely depends on the active use
of the land primarily related to rice production. Business activities in significant
part include the growing of crops, 50% of the land in the project area are occupied
by rice (Oriza sativa). Comn (Zea mays) represents 16% of the crops, alfalfa
(Medicado sativa) is 18%, cereals (Poaceae) are 8% and sunflower (Helianthus an-
nuus) is 2%. The remaining 2% included temporarily or permanently uncultivated
areas. Key bird species are the subject of conservation in the protected zone. Article
6, paragraph 1 point 3 of the Law on Biological Diversity gives types of birds sub-
ject to conservation and monitoring which are the same as those included in Annex
II of Directive 2009/147/EC on the conservation of wild birds and their habitats.
On the territory of the protected area there are 17 species subject to protection —
Little Bittern, Little Egret, Great Egret, Black Stork, White Stork, Glossy Ibis,
Marsh Harrier, Northern Harrier, Long-legged Buzzard, Great Spotted Crake, Little
Spotted Crake, Kokilobegach, Pratincole, Barnacle Tern, Kingfisher, Calandra
Lark, Red-backed Shrike. The types of biodiversity found in protected areas covers
11 types — Grey Heron, Mallard, Garganey, Common Buzzard, Kestrel (Kestrels),
Moorhen, Lapwing, Redshank, Large Wood Sandpiper, Caspian Gull. Significant
is the protection of areas in which large amounts of bird species listed in Annex 11
of the Birds Directive gather during reproduction, moulting, wintering or migration.

Agriculture is an integral part of the business in the South Central Plan-
ning Region, half of its territory is used for agricultural production. While the
main result of this activity is the production of raw materials for the processing
industry and food as secondary effect. It produces effects on the environment. It
has the character of extensive farming with predominantly small farms.

6.3. Method of study to analyse PGs in the region

The required data for estimation of PGs were collected by conducting fo-
cus groups, which covered in depth discussions of study subjects, thanks to the
benefits of developing group dynamics and effect. During spontaneous discus-
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sions of the predetermined range of issues clear categories and definitions were
formulated, which helped to better explain and understand quantitative studies
of the phenomena. The discussions were led by a moderator who put matters for
discussion, monitored equal participation of persons, focused on interesting new
guidelines spontaneously expressed by the participants. In leading the discussion
the moderator used the following projective techniques: association and com-
plementarity techniques. The discussions were attended by 14 people — farmers,
representatives of agricultural associations, local public authorities and consult-
ants. The participants were divided into two groups of 7 persons. Each group
received natural-geographic map of the area and a list of ten potential PGs. Each
participant was asked to determine distribution of public goods in the region us-
ing 3 colourful sticky notes (red = available; white = neutral; blue = no). The
most important public goods / bads in the region are: Water Quality, Food Safe-
ty, and Scenery and Recreation.

In the methodology which we used it is necessary to formulate and evalu-
ate governance mechanisms for delivery of public goods in SCPR. We made
valuation assessments, from point of view of the supply- and demand-side. By
carrying out valuation assessments we usually aspire to measure welfare chang-
es upon changes (actual or potential) in the condition of the system. In the con-
text of the research, welfare changes to be measured will be those of landowners
/ managers (farmers / foresters) for supply-side assessments and of the whole
society (or just beneficiaries) for demand-side assessments related to changes in
the levels of provision of PGBs by Agro Forest System.

We use valuation method (VM) and the procedure for implementation
used for the supply-side valuation assessment is based on Cost (accounting)
which includes: avoided cost, replacement cost, mitigation / restoration cost and
income forgone. The demand model behind the determination of the priority
weights of importance associated with the three selected public goods, namely
Water Quality, Food Security, and Scenery and Recreation is Benefits, Opportu-
nities, Costs and Risks (BOCR) template in the context of the Analytic Network
Processes (ANP). Results were built on a large scale regional survey. The survey
was developed in two formats. The former consists in asking questions about
preference and pairwise comparisons as in the original framework of the ANP
theory, using the 1-9 Saaty’s fundamental scale. As the responses need
a throughout perspective and timely attention, this survey was delivered to a fo-
cus group constituted by highly skilled experts in the domain, to be individually
completed. Answers were aggregated following the group decision technique
appropriate in the ANP context, namely through the consideration of the geo-
metrical mean of alternative choices regarding the same pairwise comparison,
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followed by the synthesis of the group decision resulted model. The second for-
mat, designed to assess the demand for the previously mentioned three public
goods by a large group of stakeholders is asking questions about preference and
intensity of preference on an increasing nominal scale from 1 to 9. These results
were imputed using the SuperDecisions software framework in the Direct Mode.
This Direct Mode allows for the computation of the priority weights and the
synthesis of the model comparable to the one in which pairwise comparison is
performed, as well as for similar sensitivity analysis. Contingency valuation
concludes every individual survey.

The evaluation is aimed at assessing how a mix of collective actions, Agro
Environment Schemes (AES) and quality product certification can safeguard the
provision of PGs in a low intensity agricultural area. Water quality is typically the
subject of a variety of policy instruments in Europe, being affected by different
regulations (Nitrate Directive, Water Framework Directive). Quality product certi-
fication encourages membership by farmers, who can help build consumer confi-
dence and gain new market opportunities, to produce in line to required standards.
Maintaining the landscape provides added value of scenery and recreation.

6.4. Results
I.  Supply-side

To study the provision of public goods by agriculture 30 farmers from the
SCPR were interviewed at the end of 2016. Their production activity was fo-
cused on the cultivation of beans, potatoes and sheep that are typical for the re-
gion, and agricultural production formed almost the entire agricultural income of
the region and it has built its image. Appropriate conditions for production and
traditions in these proceedings popular only among locals, make the consumers
evaluating the products manufactured here as of high quality and natural. These
industries also have a strong influence on the formation of rural landscapes and
the provision of public goods for the local population and visitors.

Responding farmers were asked to assess the contribution of agriculture to
provide three public goods — quality and availability of water; food safety; scen-
ery and recreation. The results show that farmers determined that agriculture
plays an important role in shaping food security and creating attractive landscapes
and opportunities for recreation (Figure 1). This is because the region is famous
for its agricultural products (lima beans, potatoes Momchilovtsi, sheep’s milk and
lamb), which can be defined as typical and which have a positive impact on the
overall image of the region. It is noteworthy that there is no similar opinion about
the impact of agriculture on the quality and quantity of water. It explains that
farmers do not develop irrigated agriculture and use of fertilizers is limited. Also
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the size of production plots is small, suggesting an inability to concentrate chemi-
cal compounds that have a significant impact on water sources.

Respondents identified which public goods should be a priority financed
through the mechanisms of the Common Agriculture Policy. They rated 10 pub-
lic goods. The following five were identified as the most important — improving
the sustainability of floods, landslides and fires; food safety and quality assur-
ance; mitigation of climate problems; maintaining the vitality of rural areas and
communities; improvement of air quality. They all received assessments be-
tween 80-90 which is the possible maximum. These public goods correspond to
the fundamental problems of rural areas whose solution can hardly be achieved
only through market mechanisms. Three other public goods — maintaining the
quality and quantity of water; maintaining the functionality of the soil; ensuring
local supplies are valued at between 70 and 80 points. Creation of attractive ru-
ral landscapes and maintaining farmland biodiversity was evaluated as the least
important. Also, all respondents found the amount of €80 of annual payment per
household as sufficient to encourage provision of public goods.

II. Demand-side

Twenty costumers from SCPR were interviewed to study the provision of
public goods by agriculture at the end of 2016. If the control criteria: Benefits
(B), Opportunities (O), Cost (C) and Risk (R) were weighted as equally im-
portant in measuring the weights of importance under the Economic, Social and
Environmental strategic criteria, then the weights of importance for the three
previously mentioned PGs were shown in Table 1.

Table 1. Weights of importance for PGs

Name Normals
Food security -0.407464
Scenery and public recreation 0.065043
Water quality -0.527493

Source: own calculation.

This can be interpreted that under an equal overall assessment of the as-
pects involved in the demand decision, the importance of the water quality de-
mand is underestimated with 52 per cent, the importance of food security demand
is underestimated with 40 per cent, while the demand for scenery and public rec-
reation is only slightly important.

On the other hand, if the importance of the Benefits in achieving PGs is
emphasized and increased with only ten percent, the synthesized new weights of
importance for the three PGs are the next ones.

73



Table 2. Importance of the PGs

Name Normals
Food security 0.271
Scenery and public recreation 0.429
Water quality 0.300

Source: own calculation.

The three selected public goods to be considered for a priority weight deter-
mination in the context of the AHP/ANP methodology were analysed under some
strategic criteria, namely Economic, Social and Environmental divided under some
control criteria represented by Benefits, Opportunities, Costs and Risk (BOCR).
The BOCR merits model was aimed to capture different aspects in the demand for
public goods and is able to point to meaningful sensitivity analysis in order to de-
sign efficient environmental policies for supporting a certain chosen public good.

The individual responses collected among the stakeholders will be aggregat-
ed in two ways. The first and simplest one is to average over the synthetized result-
ing priority weights of the three public goods under consideration. The disad-
vantage of this approach is that it does not allow for the sensitivity analysis. To
overcome this aspect, opinions of the stakeholders will be averaged for every ques-
tion and the results will be imputed in a BOCR averaged model. Thus, through the
synthesis of this last model, it will also be possible to perform synthesis analysis
and to make comparisons with the results delivered from the expert group decision.
If B, O, C and R have the following weight of relative importance:

Name Normalized

1. Benefits 0.526
2. Opportunities 0.1307
3. Costs 0.2785
4. Risks 0.06415

Then the contingency valuation applied to the derived vector of relative
importance of the associated PGs yielded the next values.

This network of strategic and control criteria, having as alternatives the
three PGs, can be contrasted with further spatial econometrics estimations and
sensitivity analysis. Yet, for the two techniques to yield comparable and mean-
ingful results, the comprised control parameters should be similar. Further on,
regarding the BOCR model, further estimations using other numerical scales but
Saaty’s could be tested.
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Table 3. Values of PGs in SCPR

PGs 4 20.6 EUR
Food security 0.331363 1.325452 21.92545 BGN 11.24
Scenery and 0.367993 1.471972 22.07197 BGN 11.31
recreation

Water quality 0.300644 1.202576 21.80258 BGN 11.17

Source: own calculation.

To analyse the relationship between water quality and food security, and
scenery and recreation, it should be checked how the first two impose on the last
one. Spatial analysis in different regions in the SCPR will show consumer atti-
tudes towards the three public goods. The closed results for the three PGs show
that from the demand-side preferences will increase in the future. To analyse
protest events associated with failure to pay for the improvement of public
goods provided by AES provided by taxes.

6.5. Conclusions

The paper explores interactions between use of fertilisers and AES pay-
ments. Results show statistically significant interaction at 95% between using less
fertiliser in plant production and received AES payments. Use of fertilisers, repre-
sents that higher WTA for participation in AES, including a low use of fertilisers
(meaning joint provision of water quality, and scenery and recreation). Collective
actions and producing groups play an important role on farmers’ decision-making
as regards to the provision of the PGBs mentioned in the study.

The construction of a network comprising control and strategic criteria, like
the BOCR ANP model, allows for integration of the results regarding the evalua-
tion of the demand for public goods in the context of the existent environmental
and agricultural polices at both country / regional level as well as in the context of
the European CAP. These aspects were embedded in the existent model through the
inclusion of some nodes representing categories of influence as recognized in the
main stream of scientific papers. Furthermore, this model can be extended by artic-
ulating it on several strategic criteria detached from the European CAP. Sensitivity
analysis is an instrument with two main functions. One is to study the stability of
the demand preferences for the three above-mentioned PGs, the second is to design
a mix of policies through the emphasis of certain nodes of influence so that the de-
sired weight of importance is achieved for a certain chosen public good.

Scenery and recreation should focus much on the efforts from the regional
governance institutions. The Food Security has influenced on attention of con-
sumer preferences to buy local foods which can stress development of direct
marketing and short chain, also marketing cooperatives and collective actions.
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Abstract

Serbia should use in the best possible way its comparative specificities and ad-
vantages in regard to the surrounding countries, some EU countries and the Russian
Federation, for the development of agricultural and other activities, especially the
compatible activity, such as rural tourism. It should not only follow the global
trends in this production, but also invest significantly in new technologies, special-
ize, organize and cooperate with mutual interests, in order to meet the demanding
world market for agri-food products. Besides these manufacturers, there are also
numerous small agricultural manufacturers, whose agricultural productions are not
specialized, but are recognizable as high-quality, very specific and healthy-safe
food. At the same time, they have capacity, with relatively small investments, to
receive visitors in their holdings and provide them with additional economic activi-
ty — render tourist services. These holdings, by expanding their economic activities
in beautiful Serbian rural areas, make significant incomes, besides accommodation
income, from meals for tourists and sale of very specific local products. It would
increase employment of numerous workers, both unskilled (cleaning women) and
qualified (waiters, cooks, craftsmen, tourist guides, etc.) labour. Therefore, Serbia
has the other comparative advantages, too. All these comparative advantages are
the subject of the research described in this paper. Regarding the methodology,
three groups of factors which affect both the competitiveness and the accelerated
investments in agriculture and tourism will be analysed: current resources, sector
competitiveness and other competitiveness factors.

Keywords: competitiveness, agricultural manufacturers, investments, agricul-
ture, rural tourism
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7.1. Introduction

The term competitiveness, derived from the word competition, can be de-
fined as a competition between two men or among men, formal and informal
groups, economic units, other institutions, sports or other clubs, states, regions,
continents, and also plants and / or animals for space, and / or inputs, and / or
positions, and / or a market. In the narrow sense, competitiveness is an ability of
an individual, an economic unit, a state or a group of states to realize commodi-
ties and / or services on the targeted market, surely, in free and equal market
conditions. The competition by itself is a result of a struggle between two or
more individuals (subjects) for the item, which cannot be divides.

The competitiveness becomes the most important condition of modern
business of every state economy and it represents the most significant present
time law. Many institutions (World Bank, World Economic Forum, Heritage
Foundation, European Bank for Reconstruction and Development, etc.) analyse
and make public their analyses, studies, reports, indexes, and everything in
terms of ranking states, i.e. their position on the world market.

The competitiveness of agricultural products manufacturing is a changea-
ble category and very hard to measure. Numerous factors affect competitiveness
of these products, starting from direct, which affect the production (weather,
prices of inputs, labour price, etc.), and indirect, which are not directly linked to
this production (RSD exchange rate, customs, harvest achieved in another coun-
try, etc.). Competitiveness can be measured with some and/or the surrounding
countries, the countries from the specific continent, with the most serious world
manufacturers, and/or with every country in the world. The price competitive-
ness is the most common form of observation, but the quality of products is also
very important, especially regarding the agricultural products.

Serbia, although a small country, as a part of Europe and the world, must an-
alyse its position on and share in the world market. In the transitional period of
Serbian economy, the structure of economic subjects and the structure of agri-food
production significantly changed. Newly-established young and successful agricul-
tural manufacturers, besides the land and climate, are the competitive advantage of
Serbia, and it is especially expressed in the north of the country, in the AP Vojvo-
dina. At the same time, central Serbia has changed its primary agricultural produc-
tion structure in favour of more intensive cultures, primarily raspberry, blackberry,
plum, and other fruit with significant diversity of agricultural manufacturers. These
successful agricultural manufacturers, along with the food sector, follow the world
market trends, use very modern techniques and technologies in the production, and
shift to specific lines of agricultural production specialization. All of this requires
financial resources, for them to become larger investors.
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Considering that the modern world markets require a permanent Quantity,
stable Quality, clearly defined Continuity, permanent Control, clearly defined
Competitiveness and necessary Capital, our successful agricultural manufactur-
ers become a significant and very reliable partner for larger world companies,
while they fulfil exactly the “6 K (2Q+4C)”conditions.

Besides all of the mentioned competitive advantages (agricultural manufac-
turers, high-quality land and climatic conditions), the agriculture of Serbia dispos-
es also has other competitive advantages, such as: favourable geo-strategic posi-
tion — access to navigable river Danube; high-quality agri-food products; still un-
derdeveloped domestic market — around 7 million inhabitants; favourable trade
agreements with the Russian Federation, Belarus, Turkey, the CEFTA and EU
countries; good example of repro- and market-chains in some regions — raspberry
from Arilje, cabbage from Futog, peach from Grocka, paprika from Leskovac,
etc.; a chance for pre-accessing IPARD funds as a chance to become the EU
member; still undeveloped land market, etc.

A special competitive advantage of Serbia is unused potentials of rural areas
for the development of rural tourism, which represents, with the specific agricultur-
al production, the biggest chance for employment and investments in this region.

In order to attract investors, it is necessary to perceive really the indicators
which point out to the competitiveness in the specific production. Three groups
of indicators were analysed here: the existing resources Serbia has, the sector
competitiveness and other competitiveness.

7.2. Expected trends

Processes, changes and relations in the world are becoming more global and
less local. Serbia becomes more and more an integrated country, so its agri-food
production, prices and turnover are under the impact of global trends. Thanks to
fast changes, new technological processes and new relations on the market, every-
thing, and therefore the agri-food production too, adjusts to the new requirements
of consumers, completely new standards and new markets, and all of this causes
anew way of production and adjustment of manufacturers to these requirements.
This means that the manufacturers have to follow the world trends, the trends in
surrounding countries and the trends in their own countries, so they have to adjust
to all changes in macro and micro environment, in order to face the competition.

Characteristics of long-term trends of agricultural development in the
world and the EU can be classified in seven groups. These are: distribution of
global competitiveness, decrease of agricultural population, drastic change of
climate, significant productivity increase, economic crisis, increase in agri-food
products prices, changes in consumers demand [Cvijanovi¢ et al., 2011].
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In the new EU Member States (NMS of the EU), the long-term trends of
agricultural development are characterized by: change of production structure,
and increase in agri-food products trade. The NMS of the EU, which had man-
aged new measures and used new markets, subsidies and predictability in pro-
duction, attracted new investments, used their comparative advantages, had been
more successful in adjusting to new relations, processes and had adjusted easier
to the new business measures.

The trends of agricultural production in the CEFTA region go through
transformation from socialistic into the capitalistic way of production, which
implies profound structures and legislative reforms. Unfortunately, significant
transitional reform measures have not been finished, yet. Taking into account
the experiences of all countries which had passed preparations to access the EU,
the hardest was for the agriculture and agricultural manufacturers to access the
EU. At the same time, the agricultural manufacturers expect an important en-
hancement after the accession.

The agricultural manufacturers in Serbia, regardless of the significant re-
sults achieved in Vojvodina, Macva, Stig and Morava Region, still lag behind
the producers in the EU in many segments of competitiveness. This stagnation
has especially been expressed regarding the realized income and export per an
area unit, and then by yields in crops and weight gains in livestock production,
applied technology, realized production per a farmer, achieved level of pro-
cessing, etc. Slow and unclearly defined reforms, frequent changes of ministers,
negative influence of tycoons, import lobby, impoverished agriculture and vil-
lage, devastated and elderly village, destroyed cooperative sector, etc., are the
main reasons of this stagnation [Cvijanovi¢ et al., 2015].

Although the Republic of Serbia has the Strategy of Agriculture and Rural
Development [SARD, 2014], the agricultural manufacturers still have no clearly
defined developmental policy of this activity by the government. Privatization of
factory-farms (combines) has not been finished yet or was done badly, price policy
is still undefined, the agrarian policy measures are still undefined, especially in
terms of stimulation of agricultural holdings increase — which represented an im-
portant factor of competitiveness, the agrarian policy measures for small holdings
(there are plenty of them), which provided their food safety, have not been defined
[Zaki¢ et al., 2014]. Unfortunately, the measures of agrarian policy are short-term
which prevents serious predictions regarding the investments in the specific pro-
duction lines, as well as adjustment of production to the market requirements.
These problems are reflected especially in time of picking, harvesting, collecting
and / or delivery of the primary agricultural products to processing capacities and /
or directly to the market (large retail chains, wholesale markets and green markets).
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Along with all of the above-mentioned problems, the Republic of Serbia
is a small and poor country, so the agricultural manufacturers have less state
support than the manufacturers from the competitive countries. While the
agrarian budget decreases in the Republic of Serbia, the agrarian budgets in the
EU countries stay the same, and in the countries covered by CEFTA Agree-
ment they even increase. Serbia has subsidies of EUR 70 per hectare to the ag-
ricultural manufacturers. In other countries in the region the amount of subsi-
dies is similar, except for Croatia, which keeps up with some of the EU coun-
tries. However, that support is susceptible to change from year to year, which
generates problems for the manufacturers while planning and starting agricul-
tural production.

The agrarian structure of agricultural holdings in Serbia in the past sev-
eral years has started to change. That is to say, the number of holdings which
cultivates 50-100 hectares increased, especially in Vojvodina, and there are
fewer holdings which cultivate 200-300 hectares of land. These holdings rent
or purchase land and increase their property. This is caused, first of all, by the
introduction of new technologies and techniques and the development of credit
market and lease of state land and land of uncommercial holdings. However,
the Republic of Serbia bases its agricultural production on family holdings,
along with a small number of factory-farms. According to the Census of Agri-
culture of 2012, Serbia has 631,552 agricultural holdings (AHs). An average
economic size of an AH amounts to EUR 5,939, and according to the organiza-
tional-legal form of AHs, this indicator amounts: in the sector of family hold-
ings to — EUR 4,990; in the sector of legal entities and entrepreneurs — EUR
204,755. As of the regions, the Belgrade region has 33,244 AHs, the Vojvodi-
na region has 147,624 AHs, the region of Sumadija and West Serbia has
262,940 AHs, and the region of South and East Serbia has 187,744 AHs
[Cvijanovi¢ et al., 2014].

7.3. The significance of agriculture in the economy of Serbia

The Republic of Serbia is an agrarian country, and it has a significant
share in creation of GDP. Besides different turbulences in the transitional peri-
od, the economic structure of Serbia has not changed significantly. In the begin-
ning of the 21* century, the share of agriculture in GDP has constantly de-
creased, since non-production sectors had increased faster (especially in trade).
If we observe the share of agriculture in GVA of Serbian economy, then we can
see its high share, especially if compared with the EU (27 Member States). At
the same time, Serbia has a high share of GVA of agricultural sector in the total
GVA and lower share of the service sector.
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This high share of agriculture in basic macroeconomic aggregates (Table 1)
in regard to other EU countries can be explained by rich natural resources, fa-
vourable climatic conditions for agricultural production and sluggish structural
reform of other economic activities.

Although the employment in agriculture of Serbia, absolutely observed,
records a reduction, the share of agriculture in total employment is still extreme-
ly high. It is among the highest in Europe with over 20%. This explains how this
activity is dependent on temporary and odd (seasonal) jobs, which are very sen-
sitive to market fluctuations of labour during crisis.

Agri-food products in foreign trade exchange of the Republic of Serbia
have a significant role, and it is important to say that the export is higher than
the import in past several years. The Republic of Serbia imports less of agri-food
products than it exports, and the coverage of import by export is higher than
76.8% in 2008, and up to 94.2% in 2009.

In the import structure of agri-food products dominates the primary agri-
cultural products of around 62-65%, and then around 30% of agricultural prod-
ucts imports, and finally imports amount around to 5-8% of fish and fish prod-
ucts. It is good for every country to import less, but it is disastrous to import
agri-food products, which can be produced by the Republic of Serbia. Unfortu-
nately, the share of these products in total import increases and ranges from
4.6% in 2008 to 8.4% in 2014, when their share in total import was the highest.

In the analysed period (2008-2015) the share of these products in the total
import ranged from the lowest 18% in 2008 to the highest share of 23.2% in
2009. Unfortunately, the export structure of agri-food products of the Republic of
Serbia is not satisfying, because exports cover mostly the primary agricultural
products (fresh or frozen raspberry, blackberry, strawberry, plum, sour cherry and
mercantile maize) and they make around 75%. The export of processed agricul-
tural products, with several stages of processing, is small, except for sugar and oil.

In the past several decades, the conditions for export on the world market
have become more favourable (increase in agri-food products prices, opening
new markets — crisis and sanctions between the EU and the Russian Federation,
etc.) However, the causes why the Republic of Serbia fails to export more of
agri-food products should be sought in reckless plundering privatization in food
industry, agricultural factory-farms (combines) and foreign-trade enterprises, in
lack of a clear developmental strategy of this activity, bad measures of economic
and agrarian policy, lack of the national developmental bank, etc. Unfortunately,
in the Republic of Serbia (with a few honourable exceptions) there is no orga-
nized, specialized and interests-related agri-food production, while the system of
cooperative societies was also destroyed.
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The produced autochthonous products, which are produced on small hold-
ings in rural areas of the Republic of Serbia, cannot be exported, and cannot fulfil
the “6K (2Q+4C)” or they have different standards or various customs and / or
non-tariff customs barriers as obstacles. However, when tourists from any part of
the world try these specific products, they seek information where and when can
they buy them, or they come again in those rural areas and seek for the autoch-
thonous traditional dishes and / or drinks. It can be concluded that these autoch-
thonous or traditional agri-food products could be a very interesting subject of the
so-called “invisible export”, through the supply of rural tourism products.

Natural resources of Serbia with attractive relief, diverse flora and fauna,
favourable climatic and hydrological conditions, extremely rich cultural heritage
and national traditions provide numerous developmental opportunities, especial-
ly in the field of tourism [Kati¢ et al., 2011]. Unfortunately, the unfavourable
migrations continue, the villages are getting old and wither. Infrastructural and
other life conditions of rural population are bad. The development of rural tour-
ism and agricultural production, with preservation and improvement of the envi-
ronment, is one of the solutions which would reconcile the above-mentioned
opposites, and along with the appropriate economic, infrastructural, organiza-
tional and educational incentives would enable multiple positive effects [Cvija-
novi¢ and Vukovi¢, 2011].

7.4. Competitiveness of the Serbian agriculture

Serbia still has relatively high share of agriculture in total gross domestic
product (GDP), around 12%. The share of agriculture in GDP of a country deter-
mines its development, i.e. its competitiveness. As the share is higher — a country
is less developed. From this indicator point of view, the countries are divided into:
agrarian, transitional, urban and developed. The share of agriculture in GDP of
the Republic of Serbia is over 10% which classifies it into the transitional country.

Agricultural production of Serbia is significantly diversified, with broad
lines and branches of production, from cereals, industrial plants, fodder-forage
crops, vegetables, fruit, grapes to milk and dairy products. Extremely small level
of specialization in production, with a large number of AHs, fragmentize agri-
cultural production, modest production by AHs, with short market chain, low
level of integrity into the world market.

Serbia has significant area of arable land. With around 3.3 million hec-
tares, it is ahead of many EU countries (Denmark, the Czech Republic, the
Netherlands, Croatia, etc.), and especially it is ahead of the region countries
(Bosnia and Herzegovina, Montenegro, Macedonia, Albania). If we look at the
average areas per an inhabitant in the region, Serbia takes the first place with
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0.56 ha/inhabitant, then comes Bulgaria with 0.46 ha/inhabitant, Romania with
0.43 ha/inhabitant, Bosnia and Herzegovina with 0.40 ha/inhabitant, Croatia
with 0.33 ha/inhabitant, Montenegro with 0.30 ha/inhabitant, and Macedonia with
0.26 ha/inhabitant. According to these data, it can be concluded that Serbia, in re-
gard to the region countries, has a significant comparative advantage, considering
it has significantly larger area of arable land per an inhabitant in regard to them.

As it was told before, there are 631,522 AHs in the Republic of Serbia,
according to the data of the Census of Agriculture of 2012. They use 3,437.000
hectares of agricultural land, i.e. the average size of used land per an AH is 5.4
ha. Of a total number of registered AHs, 99.6% of them are family agricultural
holdings (FAH) which use 82% of the total agricultural areas. The average FAH
size is 4.5 ha and it varies from 2.1 ha in Jablanica region to over 10.0 ha in
Mid-Banat region of the Republic of Serbia. The rest 0.4% of the totally regis-
tered AHs are legal entities and enterprises, which use 16% of agricultural land
and have the average size of a holding of 210 ha. It means that the Republic of
Serbia has a significant number of agricultural manufacturers per a hectare,
which points to low productivity and competitiveness.

Besides relatively small average sizes of the utilized agricultural land per
an AH, a significant limitation for the efficient land use is also the fragmentation
of property. There are six parcels per an AH in Serbia. As for consolidation of
fragmented holdings and readjustment of farm boundaries, it goes very slowly.

When it comes to the sector competitiveness, Serbia is an important pro-
ducer of agri-food products in regard to the region countries, but it is modest in
regard to the EU countries and the world production. The significant share Ser-
bia has in the production of soy, over 40% of the European production, at the
same time the share of all industrial cultures in the European production is mod-
est, thanks to a small production of rape. In the production of stone fruit and ber-
ries, Serbia participates with over 10%, and its lowest share is in cattle breeding
and dairying. Serbia has the share of over 3% in the production of cereals in re-
gard to the EU level, i.e. 0.5% in regard to the world production. In vegetable
production, Serbia has relatively significant share, around 3.6%, but this produc-
tion is directed to satisfaction of own needs and not for the market. When we
observe the share of Serbia in the EU production, the highest share belongs to
raspberry, plum, sour cherry, and the lowest to: barley, potato, wheat and carrot.

If we observe the CEFTA region, Serbia has the highest resources, it is the
largest producer of food and it has the largest market. Of the total production in the
CEFTA region, Serbia produces more than a half of industrial plants and fruit.
The highest share, regarding grains, has maize, then wheat, and the lowest share —
barley and oats. Buckwheat has been back lately on the Serbian fields.
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From the global point of view, Serbia is the most competitive in the pro-
duction of some fruit species, such as raspberry, cherry, sour cherry, plum and
quince. Right after come maize, sunflower and sugar beet. Serbia is less compet-
itive in the production of walnut and paprika. In regard to other products, unfor-
tunately Serbia is not competitive. On a global scale, Serbia is not competitive in
poultry raising and the situation is slightly better regarding Europe. Hog raising
is not competitive in Europe (although it used to be very recognizable), while it
has a better position in the CEFTA region.

In the production of soy, Serbia has built its high competitive position on
a high-quality and on non-GMO soy, while it loses primacy due to genetically
modified soy, which is produced in the USA, Brazil and Argentina. Serbia oc-
cupies the fourth place in the CEFTA region, the seventh place in the EU, and
the sixth in the world. The production of milk in Serbia is not competitive, alt-
hough it occupies the third place (right after maize and pork), in the total value
of production. Sheep and goat breeding in Serbia has been recovering in past
several years, although it is a small production and poorly competitive.

7.5. Some advantages of Serbia in attracting foreign investments

Besides favourable conditions for the development of agricultural produc-
tion and rural tourism Serbia has, there are also some advantages by which Serbia
significantly increases the capacities for attracting investments and investors.
These are: qualified agricultural manufacturers and good hosts, numerous empty
residential, production and other buildings in rural areas; free and unpolluted
soil; food quality and the possibility to increase the healthy-safe food production;
the EU funds; regional specialization in agriculture and rural tourism; favourable
trade agreements with Russia, the USA, the EU, Turkey, and the CEFTA coun-
tries; Danube, etc. All of these factors would significantly influence to the in-
creased employment [Mihailovic¢ et al., 2015].

Some factors are favourable for investing in agricultural production to en-
sure the domestic market (food safety of the Republic of Serbia) and for export
on those countries which have been permanently deficient, like Russia, some EU
countries and the countries covered by the CEFTA Agreement. Those are the
products which must comply with the requirements of the modern market. Ma-
Jjor agricultural manufacturers, i.e. farmers who have the sufficient amounts of
agri-food products for picky world market belong to this group. The possibility
of specialization in agricultural production, favourable trade agreements espe-
cially with Russia, the EU funds and the river Danube belong here, and they al-
low to export these products at relatively low costs.
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The other factors are favourable for instantaneous investment in agricultural
production and rural tourism, especially on small agricultural holdings, which
have no large areas, and have favourable natural and other conditions for the de-
velopment of rural tourism. Good hosts, who are engaged in agricultural produc-
tion on their holdings, can successfully deal with the additional activity, such as
the rural tourism. Empty residential and production buildings, which could be
very interesting, with minor adaptations and renovations, for tourists from urban
areas of the EU countries and other developed countries. Unpolluted soil is a basic
condition for the production of healthy-safe food, more and more often demanded
in the highly developed and wealthy countries, and tourist can be showed “on-the-
-spot” how this food is produced. Serbia has significant areas of arable land, which
have been cultivated at one time, and neglected now. There are also those agricul-
tural areas which have never been cultivated, which could be put in order for agri-
cultural production with small investments, especially for the production of
healthy-safe food. The Republic of Serbia has top-quality autochthonous products,
which are not in large quantities for export, but it has and might offer them
through meals for tourists in rural areas. These products are primarily kaymak
(type of Serbian cream), various pies, fritters, cured meat (delicatessen), roast lamb
and roast pork, paprika-flavoured sausage, aivar, jams, various preserves, etc.

Economic structure of a country, especially rural and the most backward
areas of the Republic of Serbia would change significantly by investing in agri-
cultural production and rural tourism. Besides, this would reduce the pressure on
urban areas, and even result in significant comeback of a certain number of
workers from urban to rural areas.

7.6. Conclusions

The Republic of Serbia should look for its comparative specific features
and advantages in regard to other countries, some EU countries and the Russian
Federation in the development of agricultural production and rural tourism. Be-
sides land and climatic conditions, as the significant comparative advantages,
the agricultural manufacturers have been a very important comparative ad-
vantage in this production in past several years. Especially big agricultural pro-
ducers follow the global trends in this production and invest significantly in new
technologies; they specialize, organize and connect in interest, in order to re-
spond to the demanding world market for agri-food products. However, there is
a large number of small agricultural manufacturers, which has not specialized
their agricultural production, but have been recognizable by a high quality, very
specific and healthy-safe food. They have the capacities, along with relatively
small investments, to receive guests in their holdings and it represents the addi-
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tional economic activity to them — providing the tourist services. These hold-
ings, by expansion of economic activities in their holdings in beautiful Serbian
rural areas, make significant incomes, except for accommodation income, from
meals for tourists and the sale of very specific local products. In this way would
increase the employment of a significant number of unemployed work-capable
populations. In other words, Serbia has also other comparative advantages for
attracting investments, which would significantly change the current economic
structure, especially of rural areas.
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Abstract

The traditional approaches of the hazard analysis and production system resilience
are based on static analyses of the risk factors that influence the farm economy.
This category of approaches exhibits a limited conceptual capacity of modelling the
dynamics of production systems that are in a permanent interaction with the multi-
tude of factors that influence the profit dynamics. Reducing the complexity of in-
teractions to simple linear causality relations leads to an assessment with great ap-
proximation of production risk and farm resilience. Many studies made by interna-
tional institutions as well as academic studies have proposed solutions for produc-
tion risk assessment through yield adjustment policies, and by means of financial
products like “futures contracts” and contracts with “options” acting in a coupled
way with production diversification, crop insurance, production contracting, etc. as
instruments limiting the production risk. The Dynamic Bayesian Networks are
a generalization of hidden Markov models as the space of states is represented in
a factored form instead of a single discrete random variable. In their turn, the Dy-
namic Bayesian Networks are a generalization of Kalman filters [Kevorchian and
Hurduzeu, 2000] by the fact that the Gaussian distributions can be replaced by any
probability distributions. By combining the causal analysis associated to Bayesian
inference with the stochastic approach on agricultural production risk assessment,
a unitary theoretical context is provided for the approach of risk assessment and
mitigation by means of an index acting as a proxy for the forecast losses. Our ap-
proach is based on using the Selyaninov (SHR) index, as bi-dimensional indicator
(rainfall / temperature). The weather risk coverage category can supply an on-line
insurance scheme to be implemented with low transaction costs on the background
of low “risk appetite”. The class of Markov models helps us in modelling the
Selyaninov index dynamics, being an important instrument in the management of
production risk dynamics.

Keywords: Bayesian space-state, risk assessment in agriculture, structural mod-
ifications, Hidden Markov Model
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8.1. Introduction

In Rasmussen et al. [2013], the production risks are considered the main risk
sources in agriculture, mainly due to the lack of consistency of weather conditions
predictability, diseases and other unfavourable production conditions, which are
very difficult to forecast, as well as to price volatility on the agricultural produce
markets and to market risk by the difficult access to the market. These add to the
financial risks resulting from agricultural business funding conditions, as well as to
the institutional risks generated by the agricultural policy volatility at government
level, and the technological risk. One of the important strategies for reducing expo-
sure to production risk, which was analysed in other papers [Hurduzeu et al., 2014;
Kevorchian et al., 2013], was related to its marketing by means of certain products
such as futures contracts, weather derivatives and financial derivatives.

The studies of the World Bank, OECD and FAO recommend the follow-
ing solutions as risk mitigation modalities: insurance of harvests and incomes,
utilization of financial instruments of “futures” and “options” type, production
diversification, debt management and credit availability, as well as the creation
of alternative jobs. Each of these methods is based on the utilization of certain
instruments for risk assessment and management. The main problem in selecting
the best risk management instrument is to obtain the highest possible risk dimi-
nution level at the lowest costs possible.

All these measures imply the utilization of decision-support technological
platforms that should facilitate the increase in farm business management per-
formance in the conditions of farmers’ low risk appetite as well as of a limited
openness to the computational technologies that accompany the risk mitigation
procedures. The purpose of implementing such technological platforms is to sup-
port farmers in their effort to efficiently manage the production risk on the basis
of data supplied as service, both from cloud computing and from certified
sources, which, on the basis of machine learning solutions, to substantiate systems
from the “predictive analytics” category, meant to integrate and exhibit as output
the support information for the management of risks specific to crop production.

We must highlight that this approach raises a series of ethical problems in
the sense that the policy of collection and exploitation of huge amounts of data
is developed, on the basis of technology stacks from the “big data” category,
which generates an asymmetrical situation between the farm that uses services
of this type and the suppliers of services such as The Climate Corporation,
a Monsanto company that manages key information for business management in
agriculture and which, practically, by the utilization of a huge computation ca-
pacity, makes Monsanto become a powerful company that acts in the technolog-
ical area [Carbonell, 2016].
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The Bayesian networks that we shall investigate are inscribed in the con-
text of machine learning utilization in the area of big data, with the purpose to
investigate the generating factors of production risk by means of alternative risk
management tools.

The predictive models are used for the identification of patterns in the
farm historical data, for the identification of both risks and business opportuni-
ties on the farm. For modelling the non-supervised learning processes applied to
pattern generation, clustering algorithms are used, of the type: k-means, HMM
(Hidden Markov Model), SOM (Self Organization Map), ART (Adaptive Reso-
nance Theory), etc.

By the HMM (Hidden Markov Model) utilization in the continuous as-
sessment of weather risk and by the application of certain advanced computa-
tional mechanisms, the risk phenomena that induce risks in farm production can
be assessed with improved accuracy. The randomness that characterizes the dy-
namics of weather factors determines the agricultural production size, quality
and price implicitly and includes the weather risk in the agricultural production
risk at farm level. Wheat production variability in Romania in the period from
2005 to 2009 ranged from 50% to 130% [Rutten, 2012]; the same source quotes
Swiss Re, which estimates for Ukraine 80% risk for extreme weather events, in
2010, against only 20% political risk. The performance of insurance schemes
mainly for the production risk leaves room for significant improvements in par-
ticular in the emerging economies.

Starting from a risk assessment and identifying a special risk (e.g. weather
risk), a risk management strategy is chosen under the conditions in which an agri-
cultural insurance product cannot be identified on the insurance market. The insur-
ance index is a simplified insurance form in which the compensation payment is
based on the value of an index that acts as proxy for losses and not on the estimated
losses according to the individual insurance policy. The sum insured is based on the
cost of production based on the agreed value (established in advance), and the
payments are made on the basis of a grid pre-established in the insurance policy.

In a World Bank study [2011], the Weather Index Insurance (WII) is pre-
sented, originating in the weather derivatives market, in a scenario in which
speculative funds take over the weather risk. The interest in WII in agriculture
has grown on the background of non-performance of certain traditional insur-
ance products, mainly in countries considered as emerging economies, where the
limited marketing and the small farm size are major obstacles to the sustainable
development of certain performant agricultural production insurance products.
In Hurduzeu et al. [2014] and Kevorchian et al. [2013], a risk marketing form is
used that is based on the Selyaninov weather index (for wheat):
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Yie hor daily rainfall

SHRyheat =

0.1 = Zigﬁ% average daily temperature

The relation between the weather factors (humidity, temperature) reflected
in SHR e and the production gain / loss level is determined by the analytical
formula:
max{M, (1 — SHR) x8} SHR € [0,1)

0 SHR € [1,1.4]

I(SHR) =
(SHR) =3 tmax(M, (SHR — 1.4) 0} SHR € (14,2)

where: M — is the contract value, and 0 is a tabulated variable [Kevorchian et al.,
2013] as index value. The daily value modelling in the vegetation period can be
described by a Markov model.

Starting from the Markov model described by Kannan and Farook [2015],
we considered that the stochastic modelling of the time series associated to the
dynamics of Selyaninov indices is an important conceptual instrument for the
analysis of the dynamics of conditions in which crops grow in the vegetation
period, with implications in the farm production economy for a given crop. In
other words, we use stochastic models to describe the crop development process
throughout the vegetation cycle. At the same time, it is known that a HMM is
a particular case of Bayesian network [Ghahramani, 2001]. An essential element
in the work with Bayesian networks are the conditioned probabilities for the sto-
chastic variables modelling the risk factors associated to a given crop. The dis-
tribution of conditioned probabilities related to the production risk is calculated
on the basis of the history of farm accounting records as well as on the basis of
FADN data (Farm Accountancy Data Network). RiBay is an example of net-
work, described by Rasmussen et al. [2013]. HMM is a subclass of Bayesian
networks (dynamic Bayesian networks) for modelling the time series [Ghah-
ramani, 2001]. In the time series modelling, it is presumed that an event can de-
termine (in a causal sense) another future event, but not vice versa.

8.2. Material and method
Markov chains

A stochastic process with Markov’s property is called Markov chain.
A Markov chain is a particular case of a finite automaton whose associated tran-
sition graph is weighted, and the entry sequence indicates the transition states of
the automaton. Formally we have:

S ={s1,52, ., Sn}
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which is the state of a family, and the transition probabilities matrix a;;from

aol s aOm
A= : :
Api - QAnpm

with 2?:1 a;; = 1for any i=1...n, while sy and sg are the initial and respectively

state i to state j is:

final states associated with the Markov chain.
In a first order Markov chain, the probability of a particular state depends
only on the previous state from the states sequence:

P(s;ils1, 82, ... Si—1) = P(s;lsi—1)

For any transition probability a;;, a probability p(sj |si) is associated, with
Yj=1a;; = 1forany i€ {1,2..n}.

A Markov chain provides the probability associated with a sequence of
observable events. In the current practice, the analysed events are not always
observable. For instance, the production losses on a farm are not observable
when a variation of weather factors associated with a Selyaninov index dynam-
ics occurs. Practically, the state associated with “production losses” is hidden
(non-transparent) because it is not directly observable. The objective is to use
these observations in estimating the losses due to climate factors.

The architecture of Bayesian networks

A Bayesian network is a representation through acyclic oriented graphs of
conditional independence over a family of random variables [Ghahramani, 2001].

We consider four random variables W, X, Y and Z. According to the clas-
sical theory of probabilities, the common probability is a product of conditional
probabilities:

P(W,X,Y,Z) = P(W) - P(X|W) - P(Y|W,X) - P(Z|W,X,Y)

This factorization does not provide useful information about the distribu-
tion of the common probability. Practically, any variable may depend on another
variable.

Let us consider the following factorization:

PW,X,Y,Z) =P(W)-P(X)-P(Y|W)-P(Z|X,Y) (%)
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The factorization implies a family of conditionally independent relations.
Variable A4 is conditionally independent from a variable B providing a variable
Cif and only if:

P(A,B|C) = P(A|C) - P(B|C)

for all 4, B and C so as P(C) # 0. From this factorization, we can obtain:
P(W,Z|X,Y) = P(WIY) - P(Z|X,Y)

A Bayes network is a graphical way to represent a given factorization of
the common probability distribution. Each node of the Bayesian network is con-
ditionally independent from the non-descendants associated with the parents.
The absence of arches in a Bayesian network implies the existence of a condi-
tional independence relation that can be used to obtain some efficient algorithms
for calculating the conditional and marginal probabilities.

The architecture of dynamic Bayesian networks

HMM are part of a class of Bayes networks named dynamic Bayes net-
works that are destined to modelling time series. In modelling time series, we
assume that an event may cause another event in the future, but not the opposite.
By associating an index ¢ for each variable, one of the simplest causal models
for a data sequence {Y, 1>, ..., Y} is a first order Markov model, for which each
variable is directly influenced by the previous variable only:

P(Yy.r) = P(Yy) - P(Y2|Yy) .. P(Yr|Yr_q)

Given {Y,Y,,...,Yr}, the model will use only Y; in predicting Y;,;.
Expanding the Markov model to a higher dimension is reduced to the expansion
of the variable interaction such as generating arcs from {Y;_,,, Y;_p,_1, ..., Yi_1} tO
Y:. Another method of expanding the Markov models is that observations are
dependent on a “hidden” variable, which will be named state, and a state se-
quence will be named Markov process. Consequently, in our approach, any state
sequence which will result in a production gain/loss is a Markov process. The
Markov models in the HMM (Hidden Markov Models) category are included in
the dynamic Bayes networks category. Another well-known model category in
this class is that of states-space models, known as Kalman filter, which can be
seen as continuous variants for HMM.

The architecture of Hidden Markov Models

A HMM (Hidden Markov Model) is a Markov model for representing the
probability distributions over observations sequences. HMM can be presented as
a dynamic Bayes network. Observations at the time slice ¢ are modelled using the
variable ;. HMM takes its name from two properties. Based on the first property,
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we assume that the observation at the time slice ¢ was generated by a process
whose state s, 1s “hidden”. In the second case, we assume that the state of this
“hidden” process fulfils the Markov property, based on which the value of S,.;, the
current state S; is independent from all previous states of #-/. In other words, the
state at a certain time slice “encapsulates” all we can know about the history of
the process in order to forecast its future. At the same time, the outputs fulfil the
Markov property while respecting the states: given S, Y; is independent of the
states and observations associated with all the other temporal indices.

To sum up, we can say that the common distribution of a states and obser-
vations sequence can have the following form:

T
P(Sl:Ti Yl:T) = P(51)P(Y1|51) np(5t|5t—1)P(Yt|5t)

t=2

where we used the notation X|.rto designate the sequence {Xi, X, ..., Xt}. The
graphical representation of factorization for the common probability is the
Bayesian network. We should underline that the hidden states family is discrete:
S; can take K values, noted by {1, 2, ..., K}. In order to build a probability distri-
bution over the observations sequence we should specify the distribution over
the initial states P(S;) together with a K X K order transition ma-
trix, P(S¢|S;—1) and the output model P(Y;|S;). For HMM, both the transition
matrix and the output model do not depend on time, more precisely is time-
-invariant, except for the initial state. If the observables are discrete symbols,
taking one of L values, the output model can be characterized by the observa-
tions matrix. HMM can be expanded in order to allow input variables, U, so that
there is an input dependent on the transition probability to a state
P(S¢lSe-1, Up).

The Bayes networks are a framework with a larger generality, which will
allow us to implement algorithms for inference and instruction in HMM, and to
formulate applications aimed at marketing the production risk.

We present a brief mathematical description of the above, where:

S ={s1,5,, ..., Sk}

is the states set. The transition probabilities matrix with a;; representing the
probability to move from state i into state j and ¥7—; a;; = 1 for any i=/...n, and

soand s are the initial, respectively final states of the Markov chain. The HMM
architecture includes a sequence of ¢ observations, each one obtained over V*
associated to the vocabulary V={v,, v,,..., v, }:

0 =04,05,...,0;
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We have a family of probabilities associated to observations, where o, is
generated at the state i level:
B=bi(or)

The initial state s, and the final state s;are not associated to observations,
together with the transition probabilities ay;, ag .. ay, , associated to the initial
state and a,; ay; . a,p associated to the final state.

An alternative HMM architecture which is not based on the initial and fi-
nal states, but is using an explicit distribution on their set:

T =Ty, Ty, .., Ty

a distribution of initial probability over the states, m;, is the probability that the
Markov chain will start from the state i. Certain states j may have 7; = 0, which

means that this is not an initial state, and:
n

27'[]:1

j=1

with:
SA = {Sx,Sy, ,Sz, .. }JC S
this is the set of accepted states.
A first order HMM means that the following conditions are fulfilled:
P(silsy, s, 5i-1) = P(silsi—1)

P(oi|sl, et Siy - Spy 01+ O oo op)
= P(0;|s;-1)

named the Markov hypothesis or the output independence hypothesis, where the
output o; is dependent only on the state s; in which it is achieved. We can imag-
ine two “hidden” states of the Markov chain (P, associated with losses for a cer-
tain crop, and C, associated with gains for the same crop), and the observations
family O is corresponding to the Selyaninov index for the vegetation period of
the given crop. We should mention that the transition probabilities between the
two states will be non-zero, which will result in a transition graph completely
connected or ergodic.

Let us consider a HMM formally defined by the triplet A={4, B, n} and
the following description of the relation between the observation sequence and
the states sequence:

i.  The states alphabet and the observations alphabet are respectively:

S ={s1,52, ..., Sn}
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V ={vy, vy, ..., U}

ii.  The observations sequence built over the alphabet V' is:
Y =y1y, .Yy under y, €V

iii. A is the transition vector; whose components are probabilities to switch

from state i to state j:

A = [a;;] where a;; = P(q; = si|qe-1 = 5;)

where: q;€Q = {q193, ..., ¢, } is the hidden states family.

iv. B is the observations vector, whose components are probabilities that ob-

servation k to be achieved in state j, independently of t;

B = [b;(k)], where b;(k) = P(x; = v;lq; = ;)
v. m is the initial probabilities vector:
T = [nij] where m; = P(q, = ;).

We must underline the Markov working hypotheses, where the current
state depends only on the previous state (model memory) and on the independ-
ence from the previous states and outputs.

The states probability distribution at the time slice ¢ is:

ve(D) = P(x¢ = ;)

It can be calculated with a complexity algorithm O(n®). For each object,
an application is defined:
C:S-R

used to evaluate the losses cost due to weather conditions, and the risk at the
time slice 7 is given by the following formula:

R=D 7@ C)
i=1

In this context, the following problems should be solved:

e Let us consider the observations sequence O = 04,05, ...,0r and a HMM
A={A, B, n} for which an efficient calculation algorithm should be provided
for the probability of providing a model of the objects sequenceP (0|A).

e Let us consider the observations O = 04,0, ..., 07 and a HMM A; a corre-
spondence should be identified between the states sequence S = 54,55, ..., St
which provides “the best characterization” of the given observations.

e Adjusting the model parameters A={A, B, } in order to achieve the proba-
bility maximization P(O|A).
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Hidden Markov Models of Bayesian type

The developments in certain fields such as Machine Learning, in the con-
text of the development of technologies based on MLaaS-type services (Ma-
chine Learning as a Service), impose approaches which are architecturally modi-
fying the classical aspects of the problem. A couple of aspects linked to “overfit-
ting” and “models selection” are analysed in this section.

The first aspect is concerning a very good adjustment during the learning
period of the model, but the generalization fails. This phenomenon is generally
due to insufficient data used in the instruction period for large complexity mod-
els (large number of parameters). Maximizing likelihood fitting does not struc-
turally have a solution for this category of problems. In our case, the model
structure in HMM should include everything, from the number of hidden states
to the states transition matrix. In order to “learn” the model structure (in ML
sense) it is necessary to compare models of different complexities. An automati-
zation of this process is excluded, at least until now, which sends us to the three
classical alternatives of solutions:

e Cross-validation — the instruction data are divided in two categories:

o New instruction data,

o Validation set,

but with certain computational disadvantages such as being “computing

intensive’.

e Regularization — it improves the objective function in accordance with
a penalty term that favours simple models compared to complex models. The
regularization implies a sufficiently large subjective estimation in the sense
in which the implicit evaluations of parameters must be confirmed by the
modeller.

e Bayesian integration — a Bayesian approach to the learning process treat all
the variables measured as random variables, assigning “prior probabilities” to
these and generating inferences in order to obtain posterior probabilities linked
to the observed data. For HMM these values can be structural information as-
sociated to HMM (e.g. number of states), parameters, hidden states, etc. Un-
like the maximum concordance probability and the maximum a posteriori
probability (MAP) that identify the estimating levels of parameters, different
structures of the model can be compared (e.g. parameters, hidden states).

Estimating the conditional probabilities and risk assessment

The Bayesian networks represent an intuitive mode of knowledge repre-
sentation for uncertainty management. The conditional probabilities associated
to the individual stochastic variables, modelling the risk factors in the Bayesian
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networks, are essential input data for the model. The probabilities associated to
future events are characterized by a high subjectivity level and estimating the
conditional probabilities represents an important scientific challenge. The
Bayesian network model RiBay is structured along four random variables repre-
senting the soil, weather, rapeseed production, and cereal production respective-
ly. The significance of the connection of parent-child type, over the random var-
iables mentioned above means that the parent node impacts the child node, and
the nodes that do not implement such a relation represent conditionally inde-
pendent nodes. The soil conditionally impacts the rapeseed and cereal produc-
tions, the weather impacts the two productions, but soil and weather are causally
independent; soil has three associated states: clayey, sandy and mixed, weather
has four associated states “bad”, “above the average”, “under the average”, and
“go0d”. The rapeseed production and the cereal production have seven associat-
ed states, three states for the negative deviation, one for neutral and three states
for the positive deviation. There is a distribution of prior probabilities for weath-
er and soil and the conditional probability distribution for each variable Produc-
tion Soil and Weather.

The prior probabilities are the following:

e P(Weather) = (0.25,0.25,0.25,0.25),
o P(Soil)=(0.5,0.4,0.1).

The Bayesian network is an efficient representation of the common prob-
ability distribution of the four random variables, enabling us to calculate the
marginal posterior probability of each variable supplied to any sequence of ad-
ministered evidence. For instance, P (Cereal production | Weather = “bad”) =
(0.078, 0.096, 0.175, 0.304, 0.175, 0.096, 0.096), for further details see Rasmus-
sen et al. (2013). RiBay includes a system of risk management tools.

8.3. Results and discussions

Let us consider the random variables X;, X,, ..., X,, with identical distribu-
tion as follows:
¥, = {1 if inthe i — th vegetation week SHR € [1,1.4]
"7 l0 if inthei— thvegetation week SHR € (0,2)\[1,1.4]

where: i € {1..n}, n being the number of vegetation weeks. By compari-
son with the network described in Rasmussen et al. (2013) in which the produc-
tion variable has seven exhaustive states, three in the negative deviation zone,
one characterizing the neutral state and three for the positive deviation, we
worked with two states with positive deviation (1) and the negative deviation
(0), respectively. Additional research in the agronomic zone is needed for
a more comprehensive analysis of the states of a family.
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The working hypothesis is of Markov type:
P(Xn = xnlxn—l = Xp-1, - Xy = xl) = P(Xn = xn|Xn—1 = xn—l)

where: xq, x5, ...,X, € {0,1}. The probability to obtain a certain level of the
Selyaninov index in the week k& of the vegetation period depends only on the
Selyaninov index level of the previous week. In addition, the event independ-
ence from history makes the stochastic process to be of Markov chain type.
The associated transition matrix is:

Poo P 01]

Pio  Piy
where: Pj; = P(Xyqq = jlXx = 1) with i,j € {1,0}, k € {1..n}si Pyg + Py1 =
1,P;1 + Py = 1. P, gives the probability that in a week of the vegetation peri-
od the weather conditions favourable to the wheat crop follow a week that is fa-
vourable in weather terms to the vegetation period of the crop. A small probabil-
ity of this situation does not reveal a favourability meant to ensure the phytotech-
nically foreseen production gain. An index can be generated that can reveal on
a more differentiated basis the production loss tendency caused by the not totally
favourable weather factors [Jahangir and Alam, 2013]:

LPI = Py1 - Py,

with LPI € [0,1]. For the defined Markov chain, the calculation of the probabil-
ity associated to the sequence of observations 1.1 - 1.5 - 1.6 is made only
through the intermediary of associated states and the multiplication of probabili-
ties associated to the connection graph. For a sequence of states (of unfavoura-
ble-favourable-favourable type) we can calculate the probability of output 1.1 -
1.5 - 1.6. Each “hidden” state supplies an observation, hence the sequence of
“hidden states” and the sequence of observations are characterized by equal
lengths. For a “hidden” sequence of the states S = 54,5, ..., Sp and a sequence
of observations O = 04, 05, ..., 07, We have:

T
P01Q) = | [PCail s
i=1

For the calculation of the probability associated to the sequence 1.1 - 1.5 - 1.6
with the unfavourable-favourable-favourable sequence of hidden states we have:
P(1.1 1.5 1.6|lunfavourable favourable favourable) =
= P(1.1|lunfavourable) - P(1.5|favourable)
- P(1.6|favourable)

but it is necessary to calculate the probability of the event 1.1 - 1.5 - 1.6,
weighted by the associated probability:
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P(0,5) = P(0IS) - PS) = | [ Peouts - | [Pesilsicn)
i=1 i=1

hence, we have:

P(1.1 1.6 1.6, unfavourable favourable favourable)
= P(unfavourable|start) - P(unfavourable|unfavourable)
- P(favourable|unfavourable) - P(1.1|lunfavourable))
- P(1.5|favourable) - P(1.6|favourable)

Synthesizing the results, the probability associated with the observations is:
P(0)=) P(0.5)=) POISIP()
s s

In our case, we have:
P(1.11.5 1.6)
= P(1.1 1.5 1.6, unfavourable, unfavourable, unfavourable)
+ P(1.1 1.5 1.6, unfavourable, unfavourable, favourable)
+ P(1.1 1.5 1.6, favourable, favourable, unfavourable) + -+

Starting from the fact that an equiprobable distribution displays maximum
entropy:

HX) = — Z P(x)log,P(x)

This intuitively leads us to the idea of constructing a distribution by the
continuous adding of properties (obeying the “Occam’s Razor” rule). Each prop-
erty is a function that highlights a subset of learning observations, for instance the
“production losses”, “production gains” in the context of previously constructed
HMM. More precisely, in order to select a model in a set of probability distribu-
tions C we select the model p* € C characterized by maximum entropy H(p):

p* =argmax H(p) undep € C

Practically the MaxEnt model is a classifier of sequences that assign
a class (e.g. “production losses”) by the calculation of a probability associated to
exponential distribution for a weighted set of properties corresponding to the
observation. MaxEnt can be trained by methods related to convex optimization.
A MEMM (Maximum Entropy Markov Model) is an extension of MaxEnt that
uses Viterbi decoding algorithms.

Application

We presuppose that for a given farm we consider the set of states S =
{s1, 52}, where s;e{T,1},i € {1,2} generated by the presence or absence of farm
profit, with the associated matrix:
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A= (a;),i,j €{1,2}
where a;; = P(( state s; at t + 1|( state s; at t), and A = (aij), i,j €{1,2}.
Matrix B = (b;(k)),j € {1,2},k € {1,2,3},

where: b; = P(observation k at t| state s;j at t). A HMM is defined by A, B

and 7 as well as by the size of the set of states and observations and denoted by
A={A, B, n}. Schematically we present a HMM as follows:

Markov process X, 4 X; A X,

B l \ \)
Observations 0y 0, 0,

where: X, X; and X, are “hidden states”.

We shall next consider a four-state sequence § = 5,5,5,53 corresponding
to observations:

0 = (0y,01,03,03)

By m; we understand the probability of starting from state S, and
bs,(0o) represents the probability associated to the initial observation O, and
as,s,1s the probability of transition from state S, to state S;. The probability as-
sociated to § is given by the following formula:

P(S)=m5,bs,(0o) as,s,bs, (01) as,s5,bs,(0) as,s,bs, (03)

We calculate the probability:

P(TMIL) =0.6%0.1%0.7+0.4%0.3%0.7=0.6*0.1=0.00021

The state transfer matrix is:

T )
710.7 0.3
1104 0.6

For three stratification levels of Selyaninov index associated to the wheat
crop, we have the following observation matrix:

0 1 2
T [0.1 04 0.5
110.7 0.2 0.1

where stratum 0 of Selyaninov index corresponds to SHR € [0.1], stratum 1 corre-
sponds to the interval SHR € (1,1.4], and Stratum 2 corresponds to SHR €
(1.4,2], and the initial distribution of states is:

m = [0.6,0.4]

102



We consider a sequence of four for a set of observations of the type:
0 =(0,1,0,2)

where 0.1 and 2 are the strata associated to the Selyaninov index.
R language utilization for model implementation

The main functionalities of the “Hidden Markov” package, which adds to
the depmixS4 and HMM packages, the author of which is David Harte [2016]
are quantified into a family of functions for the analysis of:

e Discrete-time Hidden Markov Models,

e Markov-modulated GLM (General Linear Model),

e Markov-modulated Poisson processes,

e Includes parameter simulation, estimation and Viterbi algorithms.

The implemented algorithms are based on Walter Zucchini algorithmics.
HMM simulation can be achieved with simulates, estimation of parameters with
BaumWelch function (Expectation Maximization — EM algorithm). Viterbi al-
gorithm, which we shall use, predicts the most probable sequence of Markov
states. The purpose of Viterbi algorithm utilization is to “decode” at global level
the hidden Markov state in each time point. This is achieved by the determina-
tion of the sequence of states (ki, k5 -+, ky), which maximizes the common dis-
tribution of hidden states, having in view the entire process to be observed:

(kLK o kn) = i, ta9,.m PLCL = Ku,., Cp = Ky [X®) = x()

Ky, kn€{1,2,.m},

Argmax is evaluated by means of which.max R function. We shall next
determine the most probable a posteriori state at the moment 7, which is referen-
tiated as locally decoded:

ki = fgg";".‘iﬁ},p{ci = k|X™ = X(n)}

Note that the previously presented probabilities are calculated by means
of Estep function from R, with the output k;.

8.4. Conclusions

The application of stochastic methods in the assessment of agricultural pro-
duction risk, in the technological context opened by software services (MlaaS) op-
erated in cloud computing context, adds more accuracy to the insurance of the pro-
duction levels planned by the farmer, as well as the possibility of improved risk
management. Either derivative instruments or financial products adapted to agricul-
tural production are used, more accuracy is needed in the assessment of production
and market risks at farm level. All these methods can be implemented into complex
solutions of production risk assessment and coverage. Our research study attempts
to put on a favourable position the online insurance products for production cover-
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age, by proposing certain assessment tools which, in our opinion would greatly
simplify the farmer’s tasks in the difficult risk estimation endeavour. Unfortunately,
these risk-limiting methods are still less frequently used in Europe.

10.

11.

12.
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Abstract

The dairy industry in Bulgaria is characterized by a heterogynous structure in
terms of producing farms, dairies and the entire organization of the chain. Over
the last 15 years, the dairy industry has been subject to incessant and tangible
changes at all stages of production. The drivers of those transformations are ex-
ternal competition, which forces farms, dairies and middlemen to adjust to the
market pressure, and endogenous behaviour of producers to embrace actions
dealing with price risk and uncertainty. The goal of the paper is to study the
price mechanism in the dairy chain and transmission of milk price from the farm
to the final products delivered by dairies. Finding price relationship (price co-
integration) between different stages of production will facilitate making conclu-
sions that there is no price mechanism bias. Otherwise, it will open the room for
studying the causes underlying the existence of price transmission asymmetry.

Keywords: dairy industry, price transmission, farms, dairy plants, market
organization

JEL Classification: C22

9.1. Introduction

The dairy sector in Bulgaria operates in a quite changed economic envi-
ronment due to the membership in the EU, quota removal as of April 2016 and
the entire socio-economic transformations set out since the beginning of 1990s.
Nowadays, the livestock in Bulgaria composes for around 30% of the gross ag-
ricultural output. In comparison, 15 years ago, the share of livestock production
in the agricultural output consisted up to 52-55%. The general picture in Bulgar-
ian agriculture shows that for almost 15 years, the livestock is subject to a grad-
ual and constant reduction, while the dairy industry manages to withhold its po-
sition within the agricultural gross output.

Moreover, the dairy output viewed solely from the perspective of live-
stock production, denotes a slight increase in the period after 2000. For example,

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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the dairy livestock in the last decade spurred its outcome in the livestock output
balance, as its share rose from 35% to 45% in 2014. The main reason for such
evolution is the price growth in the years before 2014 contrarily to lowering
meat prices [Stoychev and Ivanov, 2015]. In addition, the heightening feeding
prices during the cereal price spike period of 2011-2014 affected more the live-
stock industry than dairy production, which in Bulgaria is to a great extent rather
grazing feeding than to barn husbandry.

Figure 1. Share of dairy production in agricultural output (%)
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Source: Eurostat.

Regarding the numbers illustrating the dairy performance in the agricultural
annual output, it cuts from about 15% in 2000 to 10% in 2015, whereas the physi-
cal volumes of milk drop by about 27%. However, the reason for downward de-
crease in the dairy output in the recent years is attributed to a reduction in produc-
tion so to omnipresent plunge in milk prices. Since August 2014, the milk price in
the EU tumbles, threatening the sustainability of dairy farms. The factors inducing
that situation pertain to Russian embargo, quota removal and overrunning supply
upon demand. For example, as of the beginning of 2016, milk delivered in the EU
is 2.6% higher than in 2015, which stands for a peak in the last 5 years.

Whereas the EU represents the largest milk producers in the world by 140
MT followed by the USA with 95 MT. Since summer of 2016, the milk volume
delivered to dairies in the EU steadily fell by an average of 3%, as the biggest drop
is noted by one of the largest producer countries — Germany, France and the UK.
As a result of the slow drop in the milk production, it is seen not only in the EU, but
is identified also in production of other high production regions, such as Oceania.
The only region, which stands for a major share in the world milk production — the
US persists to increase the production, which on annual base marks up by 2%.
Moreover, the cow herd rises up by 21K — tallying up to 9.34 million heads.
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Along with the market pressure on the dairy prices in Bulgaria, which chal-
lenges the producers, the dairy sector faces other problems of internal origin.
Those problems are attributable to structural challenges, as despite consolidation
of farm size in dairy industry, the average number of cows in farms is merely
17% of the average cow number in the EU in 2015. The average productivity per
dairy cow in Bulgaria is less than 60% of the EU average, which poses Bulgarian
dairy farmers in more vulnerable position [Stoychev and Ivanov, 2015]. For al-
most 10 years of quota implementation in Bulgaria, it turns out that the quota was
not a setback for development of farm structures because over the period from
2007 to 2015, it had never been overrun. The highest achievement was in
2008/2009, for both produced milk — 88.5% and direct deliveries — 71.2%.

Contrarily to the structural challenges and dairy quota impediments, the ac-
cession to the EU creates opportunities for farmers to obtain public subsidies, dis-
tributed on the scheme of area-based payments. The distribution of payments
based on area brings disadvantages for livestock farmers, which develop some-
times their activity without land or with small portion of land; hence they have
a limited ability to benefit from subsidies. Apart from subsidies, it proves the gross
margins, comprising revenues from sale of production less variable costs without
labour costs, fluctuate on low level of about EUR 100 per head. It should be un-
derlined that in the period of 2006-2010, the feeding prices raised up by 22%, as
the price of raw milk lagged, which severely squeezed the return of dairy farmers.

Figure 2. Gross margins and subsides per cow (EUR/head)
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Eventually, the financial results of dairy farms got worse and the state
triggered the opportunity to complement the direct payments by national com-
pensatory payments, which were designated to dairy farming. Since 2011, the

107




national payments along with coupled aids to dairy cows jumped substantially
by 34% compared to 2010 and by 106% against 2009, which brings about an
enhancement in the gross margin per cow in farms.

Besides, it should be stated that after 2011, the purchase price of milk in
Bulgaria also scored an increase by 21% compared to previous 2010, which rein-
forced the incomes per cow. The gross margins almost doubled in the period of
2011-2014 compared to 2007-2010. The price of raw milk in the period of 2011-
-2014 climbs up to EUR 310-315 per ton, while in the period of 2007-2010, the
average milk price was about EUR 250 per ton. After August 2014, the price of
milk not only in Bulgaria but all over the EU started to fall, as the average EU
price slipped by about 25% between November 2014 and 2016. For the same pe-
riod, in Bulgaria, the fall was on average at 17%. The average EU raw milk price
over the span of January 2007 — October 2010 was EUR 32.9 per 100 kg, while in
Bulgaria is EUR 29.7 per 100 kg characterized by a wide deviation — 18%.

The price question not only in the dairy industry is a key issue that econ-
omists are looking to elucidate, as the current study aims to analyse the price
mechanism in the dairy chain and transmission of milk price from the farm to
the final products delivered by dairies. The topic is relevant and important im-
plying to reveal how and to what extent the Bulgarian dairy market is integrated
to the EU market, i.e. by price mechanism, and taking the answer of this ques-
tion traces up the opportunity to insight what will be the competition pressure on
dairy farming and how dairy farming may react.

This goal constitutes several objectives, namely: analysis of BG cow milk
price transmission to the EU price, the estimation of BG milk price elasticity and
investigation of the situation with the price vertical cointegration between raw
milk and cheese.

9.2. Methodology

The study deals with the price issues, exploring the price mechanism in
dairy industry and chain. It comprises the methods and tools used to analyse the
price cointegration and to estimate the price elasticity. The price integration is the
property of two prices to move by the same vector and by close values, which is
assumed by Law of one price defined by Marshall [1890]. It has been used quite
loosely indicating the degree of co-movement shown by prices across spatially
separated markets [Goodwin and Piggott, 2001; Fackler and Goodwin, 2001].

To test whether the market is cointegrated, it is essential to test the series
for stationarity. In theory, different models are applied, the most popular and
basic one is Dickey-Fuller and Augmented Dickey-Fuller tests [Hill, Griffiths
and Lim, 2011]. The DF and ADF provide a way to check the dynamic series for
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presence of unit error, which means the persistence of the stochastic error char-
acterized by random wander, free drift, which makes the stochastic error in the
model arduous for handling. In the DF and ADF test, to approve and reject the
hypothesis for immanence of unit error, respectively the null and alternative hy-
pothesis is used the t-statistics of Student for  parameter. When the  parameter
is lower compared to the critical t-stat value, it provides justification for reject-
ing Hy and accepting the alternative H; for lack of unit error and stationarity of
the series under different level of significance.

The DF and ADF tests in the study are applied in a modified form from
the traditional mode, where those methods mainly illustrate the stationarity sta-
tus of the price series. In the study, both prices are not treated separately, as they
are merged, receiving the price spread, which further is employed to run tests.

Yps = Ypl - sz (D

where: Yps is the price spread obtained by the difference between both prices
(Yy1 and Y,,;) afterwards subject to a co-integration test. The DF and ADF tests
are autoregressive test by nature, as the distinction between both tests is that the
ADF test includes the lag variables. The ADF test renders possibility to disclose
the relevance of lags in movement of the dependent variable (AY) as well as to
reinforce the model stationarity and cut off the unit error.

AY=a0+ al* Yt—1+ & (2)
AY == ao + al * Yt‘—l + az * AYt—l + € (3)

In the ADF test, the coefficient before the lagged price spread variable
(Y;_,) is derived as an equation of:

a,= P+ B—1 4)

where, the coefficients a; and a, are taken over from the ordinary least square
regression and a, = —f3,.

To run a correct ADF test it is important to judge whether in the depend-
ent variable array exists a trend and a constant value. The check for trend is
done, by fulfilling different to classical method of variations approach, repre-
senting the method of two group averages (TGA) [Ivanov and Sokolova, 2016].
The TGA way for trend determination is equated as:

_ Ay
TT - A_YLZ > (5)
where AY;' must be always bigger than AY;* hence if:
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Tr—1
TN > 0.005 (6)
than we accept the pertinence of trend and mark it in the Excel programme func-
tion, when the ADF test is run.

The study applies some of other methods for price co-integration, as
Engle-Granger test, whereas the error correction model (ECM) and vector auto-
regressive test (VAR) are not practiced, regardless sometimes they go together.
More or less those tests use the technique embedded in the Dickey-Fuller test.

The next theoretical item is the price elasticity. The price elasticity is an
important issue crucially implanted in the econometric modelling, when trans-
forming a linear model function into a non-linear, through elasticity, measuring
the reaction of certain dependent variables on the movement of the independent
variables. Elasticity measures the percentage reaction of a dependent variable to
a percentage change in an independent variable [Marshall 1890]. According to
Holt and Samuelson [1946], the arc elasticity of demand shall be equal to that
constant value regardless of the size of step, therefore, the equation for elasticity
measure is:

logq logq;—logq,
T logp  logp,-logp; )

In the same paper is assumed that the elasticity curve does not have the
same elasticity in each point of the curve, which conjectures the existence of
upper and lower curve segments. The first or “upper” measure of elasticity al-
ways lies between unity and the “true” elasticity. The “true” measure always lies
between the unity and the second “lower” measure [Holt and Samuelson, 1946].

Elasticity in the study represents the change of BG milk price at any
movement of the EU price. Assumption is that the price elasticity is not the
same at any point of the curve, as the calculation of the elasticity is done through
logarithm of the annual BG and the EU prices, similar to demand elasticity in
equation (7).

APRpG
APRgy

) ®)

The price elasticity between Bulgarian cow milk and the EU cow milk av-
erage annual prices provides knowledge not just on the presence of cointegration
between both prices and linear function of the parallel movement, but also it
sheds light on the reactivity of Bulgarian price caused not only by the change of
the EU milk price but due to the EU price level in relation to the price average.

Epr = log(
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9.3. Results

The question about dependency of Bulgarian cow milk price is very crucial
and inquisitive. Since the kick-off of negotiation process for integration to the EU,
Bulgarian cow milk price was around 45-55% out of the EU average price. It has
always been thought that dairy farmers in Bulgaria are not symmetrically reward-
ed compared to the EU farmers. The reasons for this were found either in the
market flaws or in the weak integration of local market to the EU market and
a relative separate dairy industry development. The milk is considered a commod-
ity with some little divergences, therefore, in a free market with free movement of
goods, the prices in adjacent markets should be approximately square.

However, the raw milk is not a homogenous commodity, as an EC Regu-
lation 853/2004 and preceding regulations dealing with the food hygiene, i.e.
Directive 93/43/EEC, etc., deter the export to the EU and curbed before the ac-
cession the integration of BG dairy industry to the EU market. Bulgaria was
hindered to sell on the EU market due to those non-tariff constraints in the first
year of the new century. Thus the price transmission generated by free trade was
suppressed and the price setting in local market was driven by local demand and
supply, consumers’ incomes, the export trade to third markets, etc.

Table 1. Correlation of BG and the EU cow milk prices

Correlation monthly EU-BG milk prices EU-BG milk prices
EU-BG milk prices without lag without lag — 1 month
Multiple R 0.87 0.90
R Square 0.76 0.81
P-value 0.00 0.00
Standard Error 1.90 1.68

Source: EU, DG Agri.

The difficulties with the access of Bulgarian milk products to the EU
market was nearly overcome at the beginning of Bulgarian membership due to
achieved standards and enhanced incomes. The EU dairy import to Bulgaria
gradually climbed up, delivering diversity and different quality, and prices slow-
ly started to switch. Table 1 shows the correlation between both prices in the
period January 2007 — October 2016, as R and R” are fairly robust. The correla-
tion statistics is done for current and 1 month lag of Bulgarian price, which is
assumed to depend on the EU price, as in both variants, the correlation and de-
terministic coefficients are high.
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The relative similar correlation of prices under different lags spells for
some stationarity, which means even though the prices vary over time, there are
frontiers of those variations. The ADF test is run for the stationarity of the Bul-
garian and the EU milk prices. The p values of the lagged price differences are
less than 0.05 and the calculated critical values are less than theoretical ones (for
BG prices — -3.56, EU prices — 3.17), which demonstrates the lack of unit errors
in two series and likeness of co-integration.

Table 2. Running DF and ADF Test on the EU and BG monthly average prices

o | ot | orm
Multiple R 0.26 0.28
R Square 0.07 0.07
P-value 0.005 0.007
a2 005, Comtant 289 252
Observations 118 116

Source: EU, DG Agri.

The DF and ADF tests run for the price spread stationarity shows the
lagged difference of the price spread variable is less than the critical t-statistics
thus, the Hy can be rejected and the H, admitted, whereof asserts for absence of
a unit root error in the series.

037 013

Ay = oo~ S V1t e 9)
0.31 1.23 0.11
AYMI = 21 E*Yt—l-l_ E*Ayt—l-l_ 3 (10)

Along with the DF and ADF tests, a KPSS test is run, which stands for
a complementary analysis purported to check if once the price spread is proven
to be stationarity whether the trend is varying around a constant mean or other-
wise, exposed as a time trend. The t-coefficient of the parameter is estimated up
to 0.91, which is higher than the critical t-values of t=0.462 (confidence level of
95%). Herein, the Hj is that the time series is stationary around a mean, while
the alternative hypothesis is that the time series is stationary, representing a line-
ar trend. Since, the calculated t-statistics is higher than the critical value, we can
deny the null hypothesis and the price spread is concluded as a stationarity, with
a linear trend. The results from the milk price co-integration testify that the EU
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and BG prices are tightly connected and the price spread fluctuates as a time
trend, closing over time.

The study of elasticity of BG and the EU average annual prices is to clari-
fy the consistency of the curve and elasticity value in the lower and upper part of
the curve. The assumption is related to the neoclassical concept — “the one price
theory” that the price of milk in BG and the EU would at least move in the same
direction by the same magnitude (regression coefficient 1). It turns out the BG
price reacts by different elasticity in separate cases to the EU price change. The
elasticity is found out to be perfect (E=1) when the EU price is in the lower
segment of the curve mid and it diminishes going up on the curve to 0.75 when
the EU price is at the upper price zone.

Figure 3. Elasticity of BG milk price to the EU average price change
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Source: CAPA on EU database.

As higher is the EU price and always it goes above the mid over some pe-
riod, the BG price starts to respond inertly, which means that BG price is unlike-
ly to catch up to the average EU price, when the latter one rises significantly.
The opposite is found, when the EU price during some market oversupply or
another crisis is subject to decline, the BG milk price is quite responsive to the
price fall, as the BG price may go down with the same speed as the EU steeping.
Dairy farmers face a bigger risk — strong likeness to experience low price, when
the EU market is plummeting and slower price recovery when the market climbs.

One of the crucial issue for dairy industry development is the vertical
price transmission. The analysis is done on the monthly cow milk price and
monthly cheese price, as the presence of relationship between both prices is
a key preposition to judge the upstream prices relationship to the input price
evolution. The correlation between both prices is low (0.43-0.47) in dependence
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on different lags, which implies a weak relationship, as the cheese price does not
follow the raw milk price. The dynamic series of prices cover the period of
2012-2015, as in this period the raw milk price approaches closer to the EU av-
erage milk price and the import of cheese from the EU expands, which makes
the market more competitive and the subtle relationship between those vertical
prices is found odd. The weak relationship between milk and cheese prices
spells for presence likely of other significant factors influencing the cheese price
— import prices, input deflator, price asymmetry.

Table 3. Running DF and ADF test on milk and cheese prices

Test Statistics milk — cheese prices DF Test ADF Test
Multiple R 0.32 0.35
R Square 0.10 0.12
P-value 0.03 0.048

t Critical Stat
a = 0.05, Constant

Observations 47 46
Source: EU, DG Agri and State Agency for Commodity Auctions.

-2.98 -2.97

The DF and ADF tests for presence of unit error in milk and cheese pric-
es fulfilled separately, show that either prices have a p value for the parameters
of the lagged prices over 0.1, which means the null hypothesis for lack of unit
error and non-stationarity of data cannot be ignored. The t-statistics of the pa-
rameter in front of lagged vertical price gap of cheese and milk does not meet
the theoretical t-coefficient (-2.23 and -2.47 at confidential level of 95%),
which proves the impossibility to admit the alternative hypothesis for price
spread stationary.

AYMI = E_ ?B*Yt_l + & (11)
0.46 0.12 0.23
AYMI —_— E - 247 * Yt—l + —159 * AYt—l + & (12)

The lack of confidence to accept the H; that the price of milk and cheese
are stationarity is complemented by implementation of Engle—Granger test,
which is run once the separate two price series are found non-stationarity in or-
der to re-confirm the non-stationarity status of vertical prices. The second stage
of the Engle—Granger test is to run the ADF test of the residuals and if the resid-
ual series proves to be stationarity, it is presumed the prices are cointegrated.
The t-statistics of the parameter of the lagged residuals in the ADF test is esti-
mated (-2.04) over the critical value as well as the p value is higher than the sig-

114



nificance level (0.27>0.05) and the residual series is assured as non-stationarity.
It means, the H; milk and cheese prices are cointegrated — must be rejected and
it is not found substantially to recognize the relationship between milk and
cheese prices over the period of 2012-2015.

Along with the ADF, Engle-Granger test, the KPSS test is also run to
check for existence of trend-stationarity of the vertical price gap between cheese
and milk prices, which is assumed as H;. The estimated t-criteria of the parameter
is higher than the theoretical value (0.37>0.15 at the significance level of 95%),
which implies declining the Hy and admitting the H; that price gap between milk
and cheese prices is not stationarity, thus both prices are not integrated.

The finding that between milk and cheese prices there is no cointegration
means those prices move discretely and are decoupled signalizing for a dairy
chain with a cracked price transmission. The cracked price transmission is un-
derstood as a transmission where the downstream is not replicated in the up-
stream price, which can be attributed to different reasons. The most usually,
whenever the upstream price is influenced and is generated powerfully by other
cost factors, as production and labour costs, inflation, fixed costs and the share
of input costs in the total cost for making the product is relatively low, it can be
expected a weaker price integration. However, the price-making mechanism in
a free economy is driven by supply and demand and it turns out that milk and
milk products operate in distinct markets, assuming the price elasticity at both
markets is different.

9.4. Conclusions

The dairy industry sector suffered significant hardships during the 1990s,
when the number of cow herd dropped by more than twice. In the last 15 years,
the dairy industry met different challenges attributed to the EU membership, re-
lated to the quality of milk, compliance of dairy plants with the EU legislation,
implementation of CAP policy, where the decoupled direct support is based on
area, not immediately benefitting the dairy farms. The market competition from
other EU countries presses the sector, triggering farms, dairies, middlemen to
adjust to the market pressure and the price risk. The price risk is linked to the
price uncertainty, price shocks and falls, which critically threatens the profitabil-
ity, sustainability and farmers’ decision-making.

The price risk is higher always when the local dairy market is not tena-
ciously integrated with the EU market, whereas, for farmers it is important that
the downstream prices are being bound to upstream prices. In those cases, the
price risk does not disappear, but it is controlled to exogenous factors. Finding
price relationship (price co-integration) between different stages of production
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will facilitate making conclusions that there is no price mechanism bias. How-
ever, it is found that vertical milk and cheese prices are not symmetrically inte-
grated, which envisages the intervention of other factors.

It was found that there is cointegration between the EU and BG milk
price, which means the movement of the EU prices is closely followed by Bul-
garian milk price. Meanwhile, the BG milk price and, respectively, the EU milk
price are in stationarity, which evidences stable prices with lack of steep falls
and spikes. In the studied period between 2007 and 2016, BG price shows
atrend, as the price spread is bigger at the beginning and gradually BG price
approaches the EU average one at the end of that period.

It should be underlined that the found price stationarity and price approx-
imation occur in the EU dairy market which is quite protective, regulated and
publicly supported. The milk supply in the EU until April 2016 was restricted by
dairy quota system, while the import of dairy products outside of the EU is safe-
guarded by quotas and taxes. Hence the internal competition is not enough, the
purchase milk prices stand relatively high, which draws up Bulgarian price up
and probably is a reason to notice a price disintegration between milk and dairy
products’ prices. The lack of price symmetry between milk input and dairy
products from one side, affects farmers, underpaying them, while from the other
hand, costing more to the consumers. The dairy farmers along with the disad-
vantages from the price disintegration between milk and cheese incur higher risk
from the lower elasticity when the EU milk price goes over the average of a pe-
riod and strong elasticity when the price is below the average. It means farmers
are underpaid when prices recover and are vulnerable when prices sink.
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Abstract

Agricultural sector requires analysis and management of multiple risks as agri-
cultural production might be affected by a number of unfavourable institutional,
economic and environmental factors. This study aims to identify the patterns of
production risk in Lithuanian crops farming. Insurance premia are modelled by
fitting statistical distributions via the Maximum Likelihood. The research covers
the years between 2000 and 2015. The analysis is carried out at the county level
and covers 10 counties. The highest probabilities of yield loss were observed for
maize, winter barley, and spring triticale. The results indicate that maize, buck-
wheat, winter barley, and winter rape show the highest production risk as repre-
sented by the relative insurance premia. The spatial differences in insurance
premia were also observed.

Keywords: risk, insurance premium, LMDI, index decomposition analysis, crop
farming, Lithuania

JEL Classification: C13, Q15

10.1. Introduction

As agriculture is an essential activity in terms of meeting food security
objectives, governments worldwide encourage support risk mitigation strategies
there. Furthermore, agricultural producers tend to increase their scale of opera-
tion and degree of mechanization with stronger global integration and competi-
tion. These developments require considerable investments into capital assets,
which are facilitated by credits. Consequently, farmers, government institutions,
and financial intermediaries all have become more concerned over stability of
agricultural income.

There are two general types of risk affecting the revenue of agricultural
business, namely production and price risks. Production risk is mainly related to
random fluctuations in yields due to environmental factors, i.e. yield risk.
Among the possible measures for yield risk mitigation, crop insurance plays an

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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important role. Following traditional crop insurance approach, an indemnity is
paid out in case crop is damaged by predefined natural events on a farm. In this
case information asymmetry needs to be reduced by means of damage assess-
ment, which inflates the operational costs of an insurer. In order to alleviate
these costs, governments (e.g., the EU and the USA) have been subsidizing the
crop insurance [Goodwin and Mahul, 2004; OECD, 2009, 2011]. One can dis-
tinguish between loss insurance (due to hail or other natural hazard) and yield
insurance [Vilhelm et al., 2015]. Leblois and Quirion [2013] argued that insur-
ance based on meteorological indices constitutes an alternative to traditional in-
surance approach as indemnity is paid out due to region-wide meteorological
fluctuations in the former case. Bielza et al. [2007] presented a survey of agri-
cultural risk management strategies across the EU Member States. As regards
price risk, it has increased due to abolishment of price subsidies [Anton, Kimura
2009]. Consequently, the mitigation of risk has become increasingly dependent
on farmers’ decisions. Therefore, it is important to combine different strategies
for the agricultural risk management depending on prevailing types of risk and
attitudes of decision makers.

Once most relevant types of agricultural risk have been identified, the es-
timation of risk level constitutes the focal issue for research on risk manage-
ment. Statistical methods are then applied to model the risk. In particular statis-
tical distributions are fitted to observed data on agricultural production. This can
be done on farm, regional and / or national level. Indeed, it has been shown that
the higher level of aggregation induces lower variation of performance indica-
tors and, in turn, agricultural risk [OECD, 2009]. In order to identify the under-
lying trends in agricultural risk, it is, therefore, important to apply statistical
methods at regional and / or farm level.

Certain aspects for the agricultural risk have been analysed in Lithuania,
yet now modelling of production risk has been carried out at the regional level.
These studies mainly followed the two strands, namely construction of compo-
site indicators and decomposition of performance indicators. Girdziute et al.
[2014] combined multiple indicators by means of factor analysis to gauge the
level of agricultural risk in Lithuania. Streimikiene et al. [2016] applied the ben-
efit of doubt model for analysis of financial risk on Lithuanian family farms.
The latter research relied of farm level data from Farm Accountancy Data Net-
work. Kozlovskaja [2013] focused on factors affecting revenue for different
crops. It turned out that price risk was more important factor if compared to
yield risk. The lowest variation in revenue was observed for rape and potatoes.
Peleckis et al. [2015] analysed the practice of crop insurance in Lithuania from
viewpoints of government, farmers and insurers. BaleZentis and Balezentis
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[2011] employed LMDI model to decompose the changes in grain harvest.
Balezentis and Kris¢iukaitiené [2015] applied Shapley value to decompose the
changes in milk revenue in Lithuania in terms of milk quantity, fat contents and
producer price. Sime important studies mentioned above did not consider such
downside risk measures as semivariance [Hogan, Warren 1974]. Furthermore,
distribution-based measures of risk were not estimated and, hence, the probabil-
ity of hazard was ignored. As regards the level of aggregation, there is a need for
regional (county-level) analysis.

Measurement of the risk aims to quantify the possibility of deviations
from the expected level of an indicator analysed. However, only deviations be-
low expected level of yield and / or price can be considered when estimating
agricultural risk. Several types of measures are available for this purpose
[Goodwin and Mehul, 2004]. First, the moments of statistical distribution (i.e.,
average, variance, skewness and kurtosis) can be applied to describe the varia-
tion of yield or other variable. Second, statistical distribution can be fitted to ob-
served time series. This can be done by two approaches: parametric and non-
parametric. Parametric approach seeks to optimise parameters of predefined sta-
tistical distributions via maximum likelihood or other methods [cf. Gerlt et al.,
2014; Kobus, 2012; Zhang and Wang, 2010]. Non-parametric approach applies
kernel smoothing to estimate underlying distribution without specific assump-
tion regarding its shape. The latter approach was applied by Goodwin and Ker
[1998], Ker and Goodwin [2000], Zheng et al. [2014]. Estimation of agricultural
risk requires the calculations of expected values yields and / or prices. These can
be obtained by applying different estimators. For instance, Finger [2013] used
ordinary least squares, method of moments and the Theil-Sen estimators, where-
as Zhang and Wang [2010] employed LMA technique. Yet another group of
models, relies on mathematical programming and seeks to maximize profit and
minimize agricultural risk [Gomez-Limon et al., 2003; Kimura et al., 2010],
thereby allowing to account for the risk aversion. In general, Yuan et al. [2015]
classify risk measures into probability-based and indicator-based ones.

This study aims to identify the patterns of production and price risk in
Lithuanian crops farming. Specifically, we look at two interrelated types of risk
and their impacts on farm revenue. The following tasks are, therefore, set:

e to define the methods for the analysis of insurance premium and changes in
the revenue;

e to describe the main spatial and temporal trends in Lithuanian crop farming;

e to estimate the insurance premia for main crops and regions;

e to analyse factors influencing revenue change.
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10.2. Methodology

In this study, we follow the approach of Zhang and Wang [2010]. Specifi-
cally, LMA is applied for the estimation of expected yields and prices. LMA
combines linear regression and moving averages approach. Indeed, the use of
moving average allows for non-linearity of the resulting trend.

In economic research, HHI is a widely applied measure of specialisation.
The normalised HHI [Al-Marhubi 2000] can be used to measure the specialisation
of regions in crop production. After dropping time index, we define the normal-
ised HHI for the j-#/ region as follows:
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A;— is the total area sown for the j-#/ region,
a; — 1s the area sown under the i-¢4 crop in the j-th region,
m — is the number of crops analysed.

The index approaches zero (resp. unity) in case of low (resp. high) level of
specialisation.

Modelling of insurance premium rests on the three key elements: yield
loss ratio, statistical distribution and calculation of the insurance premium. Yield
loss ratio describes fluctuations in yield with respect to long-run trend. Such
a measure can also accommodate price or other variable of interest. Statistical
distribution allows to estimate probabilities of decrease in yield or other varia-
ble. Once the distribution function is known, insurance premium can be calcu-
lated. Each of these elements is discussed below.

Goodwin and Ker [1998] argued that the standard deviation of the de-
trended yield y,(¢) is proportional to the average yield. Deng et al. [2002] and

HHI, =

()

where:

Zhang and Wang [2010] proposed using the relative stochastic variation as
a measure of the risk:

_y0-530)
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Therefore, y,(¢) is independent of the average level of the time series and

»,.(0) (2)

can be used for comparisons across space and time. The latter indicator
measures relative deviations from the trend due to short-run shocks.
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The normal (Gaussian) distribution is defined in terms of two parameters,
mean # and standard deviation o .
Its density function is:

f(y;,u,a)z g\/lﬂ eﬁ( - j (3)

The logistic distribution uses location parameter # and scale parameter ©
for the following density function:
Y-t
e o

f(y;ﬂ,0)=ﬁ 4)
o{l+egj

Parameters required for densities given in equations 3-4 are estimated via
the Maximum Likelihood. The resulting functions can be integrated to measure
the risk of losses. The range of integration can be adjusted in order to estimate
the risk of certain scale [Liu et al., 2006].

The actuarially fair insurance premium should equal the expected loss
[Goodwin, Mahul 2004]. Mathematically, the expected loss is defined as a prod-
uct of probability that a loss occurs and the expected loss given that a loss occurs:

L:E(max[ﬂ,u—y,O])=Pr(y<ﬂu)(/iu—E(J’|y</1“)), (5)

where:

L —is the expected loss,

A —is the coverage level,

u —1is the expected insured yield, and
y —1is the observed yield.

Equation 5 considers actual and expected yields, but we seek to model the
relative stochastic variation (Eq. 2). Therefore, we follow Zhang and Wang [2010]
and assume the indemnity, 7, is paid out in case the actual yield loss ratio (Eq. 2)
exceeds the guarantee level. Then, the insurance premium, =z, is defined as follows:

ﬁ:E(l):E(u-p-max[yC—yr,O}), (6)

where:

u —is the expected insured yield,

p — 1s price per unit of yield,

V. — is the guarantee yield level, and
»,—is the actual yield loss ratio.
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Given we are interested in relative measures in risk, we ignore prices in
further calculations. The relative premium, R, can be estimated as follows
[Zhang and Wang, 2010]:

r=LU) = [0 (3, ) ., (7

where:
f(»,) —is the density function.

We further assume y, =0, i.e. any deviation in actual yield below the ex-

pected one is covered by the insurance. The resulting measure of the risk indi-
cates the expected yield loss. This can be used for the comparisons of risk across
crops and regions.

10.3. Appraisal of production risk

Generally, crop yields showed an upward trend in Lithuania during 2000-
-2015 [Balezentis and Kris¢iukaitiené, 2016]. In most cases, this can be ex-
plained by improved farming practises and increasing application of agrochemi-
cals (fertilisers, plant protection products). However, there is still a gap in yields
in Lithuania and highly developed European countries.

The highest increase in yield was observed for winter barley: it increased
by 106% from 2.13 t/ha up to 4.39 t/ha throughout 2000-2015. However, the area
sown under winter barley was relatively small and amounted to 1245 ha in 2000
and 3485 ha in 2015. Winter wheat, spring wheat, spring barley, maize, legumes
and winter rape constituted the group of crops which saw and increase in yields of
around 60%. The latter group of crops, indeed, occupied the largest share of the
total area sown. Furthermore, this share (as well as absolute area) increased dur-
ing the research period. Therefore, yield of these crops have been raised in spite
of expansion to new areas, which might be specific to inferior farming conditions.

The yield of winter triticale grew by 47% from 2.77 t/ha in 2000 up to
4.07 t/ha in 2015. Spring triticale, oats, mixed cereals and spring rape showed
yield growth rates ranging between 32% and 38%. The share of these crops in
the total area sown was rather small: they altogether occupied 10.6% of the total
area sown in 2000 and this figure decreased to 9% in 2015. The lowest rate of
yield growth was observed for potatoes. Indeed, the values 16.39 t/ha and 16.93
t/ha were observed for 2000 and 2015, respectively. The abundance of areas
sown under these crops has decreased in Lithuania as they are associated with
lower profitability and animal farming. Therefore, farmers had fewer incentives
to increase yields in remaining areas sown.
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Notably, crop yields fluctuated due to climatic conditions. As regards the
research period, major drops in crop yields were observed during 2006, 2010 and
2013. These periods can be considered as those defining the lowest observable
yields and, thus, yield risk. Even though crop yields showed an upward trend in
Lithuania during 2000-2015, assessment of agricultural risk is also related to in-
ter-regional differences in crop yields. Indeed, convergence in crop yields among
regions would indicate higher possibilities for diversification of crop-mix.

Different support measures and changes in crop prices induce changes in
areas sown under specific crops [Balezentis and Kris¢iukaitiené, 2016] during
2000-2015. Spring barley was specific with the largest area sown exceeding 350
thousand ha, which accounted to some 30% of the national area sown in 2000.
However it has declined by more than 40% until 2015. As a result the share of
spring barley fell down to 12% in the national area sown. This can be explained
by a decrease in animal population which resulted in lower demand for
feedstuff. Winter wheat was the second most popular crop back in 2000 with
area sown exceeding 285 thousand ha and accounting 24% of the national area
sown. During 2000-2015, area sown under winter wheat increased twofold up to
573 thousand ha (34% of the national area sown). Therefore, winter wheat has
become the most popular crop because of the possibility of export to the EU.
Spring wheat occupied just 7% in the national area sown in 2000 (85 thousand
ha). During the research period this share increased more than twice and reached
16% in 2015 (264 thousand ha). Therefore, spring wheat has become the second
most popular crop in Lithuania.

Legumes are also specific with rather high rate of growth in area sown.
Specifically, its area sown increased from 40 thousand ha up to 157 thousand ha
during 2000-2015. The latter expansion can be attributed to increasing direct
payment rates. Area sown under winter rape saw extremely high rate of growth
as it went up from just 5 thousand ha up to 123 thousand ha. The demand for
rape increased due to expansion for the biofuel production. As a result the share
of legumes and winter rape in the national area sown increased from 4% to 17%.
The share of winter triticale in the national area sown increased by 3.1 p.p. and
stood at 5.6% in 2015. As for other crops their shares in the national areas fell
below 5% as of 2015.

Winter rye, spring rape and potatoes showed particularly steep decreases in
their area sown. Indeed the latter crops used to be among the top ones in terms of
area sown at the beginning of the research period and had turned into the least
popular ones by 2015. Winter rye experienced the most evident decline of 8.9 p.p.
(from 11.2% to 2.3%) in the share of national area sown. This can be explained
by lower prices compared to other cereals. Similarly, the share of national area
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sown for potatoes went down by 7.8 p.p. (from 9.2% to 1.4%). Indeed, the area
sown under potatoes plummeted to 24 thousand ha. This is related to increased
phytosanitary requirements against potato diseases. The contraction of the area
sown under spring rape was not that significant as it decreased from 50 thousand
ha to 41 thousand ha (i.e. from 4.2% down to 2.5% of the national area sown).

Even though all the counties showed positive rates of growth in areas sown
during 2000-2015, these changes were uneven across counties [BaleZentis and
Krisc¢iukaitiené, 2016]. As a result, the importance of different counties changed
in different directions. The highest increases in the shares of areas sown of almost
2% were observed for Siauliai and PanevéZys counties. The total area sown in
these two counties amounted to 35% and 39% of the national area sown under
crops analysed in 2000 and 2015, respectively. Kaunas county showed somewhat
lower rate of change in area sown, i.e. 1.3%. The share of Kaunas county in the
national area sown constituted some 17% in 2015. Accordingly, Siauliai,
Panevézys and Kaunas counties managed to increase their share in the national
area sown and maintained growth in absolute terms. The decreasing shares in the
national areas sown were observed for smaller counties. The steepest decreases
were observed for Tauragé and Utena counties (-1.8 p.p. and -1.2 p.p., respective-
ly). As a result, the share of Tauragé and Utena counties went down from some
12% to 9% during 2000-2015. Counties specific with the highest rate of decrease
in the share of the national area sown showed the highest coefficients of variation
for this indicator. These results indicate that the counties changed their relative
importance in terms of area sown thus contributing to change in aggregate yield
due to different soil fertilities, landscapes and resource endowments. Higher level
of specialisation of a region might induce higher agricultural risk. The level of
specialisation can be measured in terms of shares of areas sown under different
crops within a region.

The trends in HHI for each county are presented in Figure 1. As one can
note, Lithuanian counties tended to diversify their crop-mixes during 2000-2010,
whereas the opposite trend prevailed afterwards. As regards individual counties,
Siauliai and Marijampolé counties showed the highest degrees of specialisation.
On the contrary, counties abundant with low fertility lands appeared to be the
least specialised ones (e.g. Vilnius and Alytus counties).
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Figure 1. Specialisation of counties (HHI), 2000-2015
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Source: Balezentis, Krisciukaitiené [2016].

The relative risk premia are estimated in accordance with Equation 7. In
our setting, it measures the average loss of the expected yield. Comparison of
the premium across the crops and regions can show the extent of the expected
risk and, therefore, provide with insights on differences in the need for risk miti-
gation measures and insurance effectiveness. Figure 2 presents the average in-
surance premia for each crop (averages were calculated across the counties).

Figure 2. Average relative risk premia
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Source: Balezentis and Krisciukaitiené [2016].
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The average insurance premia are rather similar across the normal distri-
bution and the logistic distribution. Maize, buckwheat, winter barley and winter
rape show the highest production risk as represented by the insurance premium.
Indeed, the average risk premia for the latter crops exceed 8%. Spring wheat and
spring barley are the least risky crops with insurance premia of less than 5%.

In order to relate production risk to its spatial variation, Figure 3 presents
a scatter plot for the average insurance premium and its coefficient of variation.
Considering the average values of the latter two variables, the crops analysed
can be grouped into the four categories.

Figure 3. Relationship between relative insurance premium and its spatial variation
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Labels correspond to the following crops: 1 — winter wheat, 2 — winter triticale, 3 — winter rye, 4 — winter barley,
5 — spring wheat, 6 — spring barley, 7 — spring triticale, 8 — oats, 9 — buckwheat, 10 — mixed cereals, 11 — maize,
12 — legumes, 13 — winter rape, 14 — spring rape, 15 — potatoes.

Source: Balezentis and Krisciukaitiené [2016].

First, buckwheat and maize exhibit the highest production risk along with
the highest valuation thereof. Accordingly, areas sown under these two crops
need to be distributed across the counties in order to minimize production risk.
Otherwise, additional measures of crop insurance would be required in order to
manage the resulting increase in production risk. Second, winter rape appears as
a high-risk crop with relatively low spatial variation in production risk. This in-
dicates that the varieties of winter rape currently cultivated in Lithuania are only
partially suitable for Lithuanian meteorological conditions. Winter barley shows
relatively high risk, however, its regional variation depends on the distribution
assumed. Specifically, spatial variation increases under the normal distribution,
if compared to the logistic distribution. Third, barley, winter rye, legumes and
spring rape feature relatively low average production risk and relatively high
spatial variation. This finding implies that certain regions require more intensive
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application of risk management measures. Fourth, winter wheat, winter triticale,
spring wheat, oats, mixed cereals and potatoes exhibit the lowest risk and its
variation across the counties. Spring wheat shows low risk level, yet its regional
variation depends on the distribution applied for the analysis. The varieties of
crops specific to low level of production risk can be considered as properly se-
lected for Lithuania.

10.4. Conclusions

Production risk was estimated by means of normal and logistic distribu-
tions. In addition, linear moving averages technique was applied in order to
smooth the time series. The highest probabilities of yield loss were observed for
maize, winter barley, and spring triticale. These crops require introduction of
improved varieties in order to accommodate them to the weather in the Lithua-
nian climate. However, the probability of yield loss does not take into account
the extent of loss.

The relative insurance premia were estimated for each crop in order to
quantify the production risks. The results indicate that maize, buckwheat, winter
barley, and winter rape show the highest production risk as represented by the
relative insurance premia. The spatial differences in insurance premia were also
observed. Indeed, maize showed the highest spatial variation in insurance
premia, whereas the lowest variation was observed for oats. The comparison of
the aggregate advantage index and insurance premia across the counties showed
that the inverse relationship between the latter two variables existed for most of
the crops. Potatoes and spring triticale can be given as the contrasting examples,
i.e. counties with higher production risk exhibit higher shares of areas sown un-
der respective crops.
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Abstract

The goal of the paper is to present improvements in decision-making processes
under conditions of risk and uncertainty. The identification of the risk source
and uncertainty, which affects the decision-making of farmers, is an important
activity on which depends the achievement of better financial effects. Many de-
cisions in the agriculture have the outcomes which are realized through the
longer period, after the decision is made. The sources of risk and uncertainty in
agriculture are varied, but it can be summarized in five areas of management:
production and technology, prices and market, finance, legislation and employ-
ees. Risk management in agriculture is engaged in reducing the possibilities of
unfavourable outcomes or alleviating its negative effects. Not every decision
will be right every time, but decision-making under uncertainty is difficult. The
decision can be improved by identification of possible events, assessment of
values of its outcomes and variability. Decision tree, matrix profitability and cu-
mulative distribution function can be used in choosing between the risky variants.

Keywords: agricultural holding, risk, uncertainty, management
JEL Classification: D81, Q12, Q14

11.1. Introduction

The agriculture is a risky business. Usually, there is uncertainty about the
price, yield and financing conditions. In this paper, some of the procedures for
improvement of the decision-making process under conditions of risk and uncer-
tainty are defined, and the techniques are reconsidered, as well as strategies for
reducing the risks which are hidden in agricultural production.

The hypothesis is that all necessary information about the input and output
prices, yields and other technical data are available and exact, but in practice
when it comes to agriculture, it is a rare case [Kahan, 2013].

Many decisions in agriculture have the outcomes, which are being realized
for months or years after the original decision had been made. Managers consider
that their decisions are the best, and often it turns out that they are not, due to
changes, which occur between outcomes and the time when the decisions are made.
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The farmers, who are engaged in agriculture, have to make decisions at
the beginning of the agri-economic season what crops to sow and to what extent,
what should be the level of fertilisers and other inputs, which will be used. The
final yield and prices will not be known and secured, but it will be known after
several months or even several years, in the case of perennial crops.

The farmer, who has decided to expand the herd of cows by extension and
replacement of heifers, must wait for several years before he receives the first
income from calves of heifers, which he keeps as a herd for expansion. Unfortu-
nately, the farmers can do little in order to accelerate biological processes in
plant and livestock production or to make them more predictable.

When the outcome is more favourable than expected, manager can apply
more aggressive deciding or implement decisions to a larger scope. In that sit-
uation, financial status is improved and there is no threat to the business. Real
risk comes from unexpected outcomes with undesirable results, as lower pric-
es, huge drought or disease. Risk management in agricultural holdings deals
mainly with reducing the possibilities of unfavourable outcomes or at least al-
leviating them.

11.2. The source of risk and uncertainty in agriculture

Risk is a term that is used for description of situation in which the possi-
ble outcomes and opportunities are known for each of them. It means that there
is more than one possible outcome of a previously made decision [Piggott et al.,
2006]. On the other hand, uncertainty characterizes the situation in which the
possible outcomes and their probabilities are unknown. The sources of risk and
uncertainty in agriculture are varied, but it can be summarized in five areas: pro-
duction and technology, prices and market, finance, legislation and employment
[Aditto et al., 2012; Kay et al., 2012].

Usually, there is a correlation between different forms of risk in agricul-
ture. The risk of yield and the risk of price have a tendency to be in negative cor-
relation [Tangermann, 2001].

11.3. Production and technical risk

In the non-agricultural organizations, the use of certain amount of input
almost always results in the same quantity and quality of production, with a very
small difference. This is not a case with most of processes of agricultural pro-
duction. Agricultural production, both in terms of quality and quantity, is deter-
mined by biological processes, climatic conditions, diseases, insects, weeds, me-
tabolism, genetics and other. These factors cannot be predicted with certainty
[Boskovic and Prodanovic, 2016].
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Climate change (extreme events such as hurricanes, tsunamis, extreme
temperatures) for now present small risk for agricultural production, they have
small influence on the variability of the yields of agricultural crops, respectively,
and only in some areas [Anton et al., 2012].

Contamination of organic production by genetically modified organisms
and other contaminants present significant risk in production, which dispropor-
tionately increases at the global level [Hanson et al., 2004].

Figure 1 shows different causes of relative significance of losses of in-
sured arable crops. Almost all realized losses are associated with the weather.

Figure 1. The causes of insured crop losses

m Cold, frost and freeze

W Excess moisture and flood
W Hail

W Disease

B Drought and heat

B Wind and hurricane

B Decline in price

Source: U.S. Department of Agriculture, Risk Management Agency [2008].

The producers of livestock also have to face risks. Cold, wet weather in
the spring or dry weather during the summer can cause the catastrophic losses in
some types of production. Incidence of diseases can force producers to liquidate
the whole herd [Kay et al. 2012].

The second source of producing risk is new technology', which presents
that the way of production changes [Chavas and Shi, 2015]. Risk is reduced to
expected performance, expenses and other issues that must be considered before
introducing new technology [Boskovic and Prodanovic, 2016]. However, failure
to adopt new technology can mean that producer will miss extra profit and be-
come uncompetitive [Aditto et al., 2012].

! Genetically modified types of maize have built resilience to European moth, thus the risk of loss
of yield is reduced. The risk shows the quality of the grain and the acceptance by the market
[Chavas and Shi, 2015].
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The new sorts or hybrids can have high profit potential. However, if the
conditions of productions significantly deviate from those in which they are
tested (drought, insects) for the market, they can be unreliable and risky [Bos-
kovic and Prodanovic, 2016].

11.4. The price and market risk

The price variability is a source of uncertainty for agricultural producers.
The product prices vary from year to year, from day to day, and they are un-
known for individual producer [Broll et al., 2013]. The governments have im-
pact on the prices and producing decisions of farmers through agricultural poli-
cy. The demand affects the prices and is a result of the customers’ habits, in-
comes, export policy, living standards and the price of competitive products.
Some price movements follow seasonal or cyclical trends, which can be predict-
ed, but even these trends manifest high instability. The customers impose quality
standards or quantitative restrictions, which are difficult to be met for the produc-
ers and thus present a market risk [Kahan, 2013].

The prices of raw materials have a tendency to be less changeable from out-
put prices, but still enter in the zone of uncertainty. Several times during last dec-
ades, oil scarcity caused a sudden increase in the cost of energy, fertilizers, pesti-
cides, etc. Likewise, livestock producers, who buy animals or / and food, are under
uncertainty due to changes in the price of raw materials [Tangermann, 2011].

11.5. Financial risk

Financial risk arises with lending money to finance the production. This
risk is caused by the possibility of change in interest rates, the willingness of
lenders to continue lending, unpredictable changes in market values of credit, as
well as business capability to generate cash flows, necessary for reducing debt
[Kuzman et al., 2007].

Production, marketing and financial risks exist and they are interrelated.
The ability to repay the debt depends on the level of production and the price
obtained for productions. Financing the production and storage of goods de-
pends on the ability to borrow the necessary capital. Therefore, all three types of
risk should be considered together, especially when the plan of risk management
in agricultural holding is developed.

11.6. Legal risk

Increased awareness of food safety influences the choice of the mode of
production. The conversion of conventional into organic production requires
meeting certain rules that are defined by the Law on organic production. The
farmers should be aware of the period of weaning from the use of pesticides, anti-
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biotics, as well as rules about locating the manufacturing plant and handling ferti-
lizer. Non-respect for the rules can bring expensive penalties and lawsuits, which
increases the costs of business. The losses occur when the milk must be dumped
because of high level of harmful residues or when the animals must be culled.

The farmers also should be the subject of legal action or invited to respon-
sibility for accidents caused by machinery or livestock or for the law-breaking in
the field of health, safety or treatments of engaged workers. Managers should be
informed about the current rules and regulations [Kahan, 2013].

11.7. Personal risk

The manager and employee are the most important resources of organiza-
tion, including the agricultural holding. The risk of accidental injury or illness is
real, because the agriculture is traditionally a dangerous occupation. The key
employee may be retired, may change jobs or move out of the rural areas. If
there is no adequate replacement in the field of engagement of employee that
has left, production can suffer significant losses [Kahan, 2013].

Family quarrel or divorces can change the value of property, reduce funding
and also bring business into the loss zone.

11.8. Risk management in agriculture

Good risk management does not mean elimination of all risks, but limita-
tion of risks to the level that the managers are prepared and capable to cope with.

Financial reserves play a major role in determining the ability of taking
the risk. Farms with huge amount of capital can have higher losses, before they
become insolvent. High value of debt, in relation to assets, is alleviated by high
scope of production. These farms are also more exposed to financial risks, such as
the increase of interest rates [Kay et al., 2012].

Holdings with high fixed costs of living, education, health care are less able
to overcome the risks and they should not be overexposed to them. The farmers,
who have more than their property in the form of cash or goods, have non-
-agricultural employment or can address their friends for help in case of financial
difficulties, they have greater ability to take the risks. Some of farmers reject to
take the risk, although they do not have the debt and have strong cash flow.

Most farmers tend to avoid risk. They are ready to take some risks, but only
when they expect return on investment with increase in a long term. Financial obli-
gations and previous financial experience are the most important factors, which
influence readiness of producers to take certain amount of risk [Broll et al., 2013].

When the managers are not confident in the future, they often use some kind
of average or “expected” values for the yields, expenses or prices. There is no guar-
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antee that this value will be real outcome, but decisions must be based on the best
available information, experience and judgment of individual [Kay et al., 2012].

In the Table, six possible ranges of wheat yield is shown, together with
the assessed probabilities yield. Using probabilistic method, yield of 4-6 t/ha
will be selected. During planning, it will be good to use the average point or
5 t/ha. Probabilistic method is especially useful when there is a small number of
possible outcomes which are considered. This method can be used during evalu-
ation of future costs and prices, with appropriate modifications.

Table 1. The expected value of wheat yield

0-2 5
2-3 15
34 20
4-6 40
6-8 15
>8 5
> 100

Source: own calculation.

Manager, who must select between two or more varieties, should consider
the variability of possible outcomes, beside the expected values. For instance, if
the two alternatives have the same expected value, most managers will select the
one whose potential outcome has lower variability [Kahan, 2013].

11.9. The cumulative distribution function

Many risky events in agriculture have almost unlimited number of possi-
ble outcomes. Useful technique for huge number of possible outcomes is cumu-
lative distribution function (CDF). CDF is a graph of values for events with pos-
sibility that the real outcome will be equal or lower than the value of each. The
outcome with the lowest possible value has the cumulative possibility of almost
zero, and the maximum possible value has the cumulative possibility 100% [Kay
et al., 2012]. The steps in creating the CDF are the following:

e Make a list of all possible values for events’ outcome and assess their possi-
bilities, e.g., data for the yield can be used as a set of possible values. If it is
assumed that each of 10 variants have the equal opportunities to be repeated,
it presents 10% of total possible outcomes or distribution.

e Make the list of possible values from the lowest to the highest, as it is shown
in the next Table.
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e Allocation of cumulative possibility to the lowest value is equal to the half of
the span during presentation. Every remark presents one segment or it moves
from total of distribution, so it can be assumed that observation falls in the
middle range. For instance, the lowest yield presents the first 10% of distribu-
tion, thus the cumulative possibility of 5% can be assigned.

e (alculate the cumulative possibility (possibility of obtaining that value or mi-
nus one) for each of other values by adding the possibility, presented fewer
values until the values of own probability. In example, remained observed
yields would have cumulative possibilities 15%, 25%, etc. [Kay et al., 2012;
Ferris, 2006].

Table 2. The cumulative probability of distribution for maize

Maize (bushels/acre) Cumulative distribution (%)
115 5
128 15
145 25
158 35
165 45
167 55
169 65
172 75
181 85
185 95

Source: Kay et al. [2012].
Each of the value pair connects the points, as it is shown in the Figure 2.

Figure 2. Cumulative function of distribution for maize
100% —

Corn

1 1 L A
40 60 80 1000 120 1400 160 180 200
Bushels per acre :

Source: Kay et al. [2012].
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Cumulative function of distribution allows the depiction of all possible re-
sults for the certain event. At the top of the graph, the difference between the pos-
sible outcomes is smaller. The upper parts of the graph are the steeper than the
lower parts, which indicates that the dependence on yield of the good weather is
not as important as the negative reaction to the poor growing conditions.

11.10. Making decisions under conditions of risk

Making decisions under conditions of risk requires careful consideration
of various strategies and possible outcomes. The process can be divided into
several steps [Kay et al., 2012; Backus et al., 1997]:

e Identification of the cases that could be the source of the risk;

e Identification of the possible outcomes of events, such as weather or prices
and their probabilities;

e Consideration of alternative strategies;

e Determination of the consequences or results of each possible outcome for
each strategy;

e Assessment of the risk and expected yield for each strategy and evaluation
of relations between them.

For instance, wheat is sown in autumn. Traders avoid to purchase and sell
wheat in autumn and in winter in order to sell it at well-known prices from the con-
tract, in spring. The main resource of farmer risk is the weather factor that affects
the price. Let us assume that there are possible outcomes for this event due to good,
average or poor weather with probabilities of 20%, 50% and 30%. Probability can
be evaluated by studying the past weather events, as well as the recent forecasts.

If we avoid too much and buy too little at a favourable time, the oppor-
tunity for additional profit will be missed. If we too much buy and weather con-
ditions are poor, there will not be enough fruit, extra food must be bought, and
profit will be reduced or a loss will occur [Backus et al., 1997].

The farmer considers three alternative actions: purchase of 300, 400 or
500 beef cattle. Three weather outcomes are possible for each strategy, which
creates nine potential combinations of results which should be considered.

When the elements of the problem are defined, it is useful to organize the
information and to select some method of action [Kahan, 2013]. There are two
ways to do it: a decision tree or matrix profitability.
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11.11. Decision tree

Decision tree is a diagram which depicts several strategies, potential out-
comes of events and their results [Lu et al., 2011].

Figure 3 shows the decision tree for the previous example. It is about
three potential strategies depending on weather forecasts, results for each of
them, the probabilities for each outcome and assessed net returns for each of
nine possible variants. For instance, if 300 beef cattle is bought, net returns is
$20,000 with nice weather, $10,000 with average weather forecast, and just
$6,000 with poor weather conditions [Kay et al., 2012].

On the basis of the decision tree, it can be expected that the farmer will opt
for strategy “Buy 4007, because it has the highest expected value, $12,000. How-
ever, this strategy predicts possibility of losing profit, in poor weather conditions.

Figure 3. Decision tree for management of heifers purchase

Weather Net Expocted
Stralogy oulcomes Probabilitics retums value

X $20,000 $ 4,000

X $10,000 5,000

X $ 6,000 1,800

$10,800

X $26,000 $§ 5200

X $14,000 7,000

X $ 0 _0

$12.200

X $34,000 $ 6,800

X $15,000 7,500

X ~$10.000 _=3.000

$11.300

Source: Kay et al. [2012].
11.12. Matrix profitability

Matrix profitability contains the same information as the decision tree, but
it is organized in the form of Table. The upper part of Table depicts outcomes of
each strategy for each of potential weather outcomes. Expected values, both
minimum and maximum values and the range of results, are shown in the lower
part of the Table.
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Table 3. Matrix profitability for management of heifers purchase

Value of Net return for each purchase
Items -
probability strategy
Weather out- | 4 ability | Buy300 | Buy400 | Buy 500

comes
Good 0.2 20,000 26,000 34,000
Average 0.5 10,000 14,000 15,000
Poor 0.3 6,000 0 -10,000
Expected value 10,800 12,200 11,300
Minimum value 6,000 0 -10,000
Maximum value 20,000 26,000 34,000
Range 14,000 26,000 44,000

Source: Kay et al. [2012].

11.13.The rules of decision-making under conditions of risk

When the farmers face with the decision which includes risk, they can use

different rules of strategy selection. Appropriate rule will depend on the decision
maker with an attitude to risk, on financial status, demands of liquidity and oth-
er. Some of the rules of decision-making under conditions of risk include [Kay
et al., 2012; Kahan, 2013]:

The most likely outcome identifies the outcomes which are the most likely to
occur and the strategy with the best consequences for that outcome is selected.
In the previous Table, average weather forecast has the greatest probability
(0.5), and “Buy 500" strategy has the greatest net benefit for that ($15.000).
The maximum expected value suggests selecting strategy with the highest
expected profit.

Comparison of risk and yield. Each strategy, which has lower expected re-
turn and higher risk than other strategies, should be rejected.

Security at the first place. This rule is concentrated on the worst possible
outcome for each strategy and ignores other possible outcomes. Decision
maker assumes that there are no serious problems for good expected results,
while the real concerns are the unfavourable outcomes. The strategy, which
is selected with the best possible result, and has the worst outcome, will be
rejected. This rule is adequate for holdings in a bad financial situation,
which would not survive any bad year.

Probability of neither gain nor loss. Knowing the probability that some strat-
egy will result with financial loss, can help decision maker.
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11.14. Strategies for risk management

Various strategies of risk management are at the disposition of the farm-
ers, whether it is about reducing the level of risk or mitigating the negative con-
sequences of realized risk. Some strategies for risk management include one
risk, and other incorporate more risks and are effective [Huirne et al., 2007; Pig-
gott et al., 2005].

Including and understanding the effects of risk on the agricultural hold-
ing will allow the producers to develop appropriate strategies, which can help
them to cope with negative consequences of realized risks or to resist the risks
[Aditto et al., 2012].

Learning about how to combine the tools for risk management is useful for
forming the management strategy, to achieve better results [Piggott et al., 2006].

The following strategies can be used in order to reduce risk [Backus et
al., 1997; Kay et al., 2012; Baue and Bushe, 2003]:

e The stability of the enterprise. Modern technology can control the effects of
weather on the production, and the government’s programmes can control
the prices or amounts of goods which can be sold.

e Investing in multiple production lines. If the profit of one product is small,
the profit of production and the sale of another product can prevent the de-
cline of total profit below the acceptable level. Diversification of the yield
can improve the stability of the family holdings. The intention should be
minimizing the surface of risky crops and maximizing the surface of less
risky crops [Nguyen et al., 2007].

e The insurance contract is concluded with and insurance association with aim
to cover the losses. Without the insurance or financial reserves, natural dis-
asters can cause huge financial losses, which will prevent continuation of
business. The farmers can insure the property, crops and the planned gross
income. Some farmers purchase newer machines in order to prevent the risks
against failures. The EU has a programme of subsidies and ex-post aid for
covering the damages, which are not insured [Diaz-Caneja et al., 2009; Tan-
germann, 2011].

e Sharing the yields by lease. Landlord pays part of the expenses and obtains
part of crops or livestock in exchange for rent. In that way, risk of poor pro-
duction, low sales prices or high costs of input is divided. Also, variable rent
level can be agreed.

e Due to the risk and uncertainty about the price and yield, some farmers do
all jobs for the owner of land in exchange for a fixed amount (e.g. utility fat-
tening). The owner of land takes the whole risk on himself.
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Long-term contract with the suppliers of input decreases the risk of produc-
tion below the capacity. The Loan Contract labour (for fruit and vegetables
harvest) will provide maximum use of capacity.

Several strategies can be used to decrease prices variability (market risk)

or to adjust the satisfying price in advance, when the products are ready for sale:

Expanding the sale. Instead the placement of all products at once, many
farmers do that several times during the year. In that way, the sale at the
lowest price is avoided and the sale of all goods at the highest prices is disa-
bled [Nguyen et al., 2007].
The Purchase Agreement before the sowing / planting guarantees to the pro-
ducer placement of the product, as the future prices. Usually, the Purchase
Agreement does not allow the sale at a higher price, if the same in the mean-
time increases [Broll et al., 2013].
The investment for reducing the risk is possible before the sowing, during
the vegetation or while the products are stored. This strategy can be used
to lock the price of input which should be bought in the future [Backus
et al., 1997].
Option of the sale determines the minimum price in exchange for the pay-
ment of certain reimbursement, but still provides the sale of goods at a high-
er price, if it is possible [Tangermann, 2011].
Market investments are present in some countries due to minimizing the risk
on the basis of the price change [Kimura, 2010].
Some strategies allow changes in the decisions, if there is a change in price
or the weather conditions are changing [Nguyen et al., 2007], e.g. planting
of annual instead of perennial crops. Renting the certain property, as land or
mechanization instead of purchase, is one of examples of maintenance flexi-
bility management.

For the maintenance of liquidity and purchasing power, reducing the fi-

nancial risk respectively, the following strategies are useful:

Fixing the interest rate.

Self-Liquidating Loans are those which can repay the damage. The loans for
the purchase of food for cattle and other production inputs are the example.
Liquid reserves (cash or other resources which will be easily converted to
cash) will help the farm in case of realization of risk.

The credit reserves. Many farmers do not borrow the credit to its final limit.
This unused part of the credit means that additional resources can be ob-
tained in case of an unfavourable event.
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e Equity capital or net value of the job provides the purchasing power and larger
part of liquidity [Kuzman et al., 2007; Backus et al., 1997].

Appropriate legal and institutional framework can empower the ability of
farmer to adopt the approaches of collective risk management [Tangermann
2011]. Strategy for legal risks management can be:

e Agricultural holdings can be organized through different legal forms. Some
of them, such as limited liability companies and cooperatives, offer more
protection from legal obligation than others.

e The insurance of responsibility protects from the claims by third parties for
injury or property damage, and for which the insured or employee can be re-
sponsible. The demands of responsibility on the farm can occur when the
livestock wanders on the road and causes an accident, or when someone gets
hurt on the farm [Kay et al., 2012].

The risks, related to the employees, can be minimized through the health
insurance, life insurance, safety precautions, backup management, etc. The key
persons should know managerial activities in order to be included in case when
the top manager is not able to continue the jobs.

Other strategies of risk management in the agriculture are in use, which
includes more possible risks, and it can cover:

e work as usual, which means that there is no special strategy for risk man-
agement;

e crop insurance;

e diversification of crops and activities;

e reclaiming the risk by paying in cash [Bauer and Bushe, 2003].

11.15. Conclusions

The agriculture is a risky work where the outcomes of decisions are un-
known or variable. The decisions must be thought-over, using the updated in-
formation and available techniques.

Risk management in agriculture is engaged in decreasing the possibilities
of unfavourable outcomes or alleviating their negative effects. Not every deci-
sion will be right each time, but deciding under conditions of uncertainties diffi-
cult. The decision can be improved by identification of possible events, evalua-
tion of value of their outcomes and variability.

The decision tree, matrix profitability and cumulative distribution function
can be used in choosing between risky variants. Some farmers take into account
just expected yields, some of them the variability of the outcome and some only
look at results of negative outcomes.
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Risk on agricultural holdings can be reduced or controlled by multiple

techniques. The farmers decrease the extent of possible outcomes, guarantee
minimum results in exchange for fixed expanse, and provide greater flexibility
in making decisions. There are those who take greater risk, which can provide
high level of profit in favourable situations, but it implies ability and experience.

10.

1.

12.
13.

References

Aditto, S., Gan, C., Nartea, G.V., Sources of risk and risk management strate-
gies: the case of smallholder farmers in a developing economy, INTECH Open
Access Publisher, 2012.

Antén, J., Kimura, S., Lankoski, J., Cattaneo, A., 4 Comparative Study of Risk
Management in Agriculture under Climate Change, OECD Food, Agriculture
and Fisheries Working Papers, no. 58, OECD Publishing, 2012
(http://dx.doi.org/10.1787/5k94d6fx5bd8-en).

Backus, G.B.C., Eidman, V.R., Dijkhuizen, A.A., Farm decision making under
risk and uncertainty. Netherlands Journal of Agricultural Science, no. 45 (2),
1997, pp. 307-328.

Bauer, L., Bushe, D., Designing Risk Management Strategies, Faculty of Ex-
tension, University of Alberta, 2003.

Boskovic, J., Prodanovic, R., The methodology of risk assessment and cumulative
impacts of genetically modified plants on the environment, VI International
Congress “Medicine and Geosciences — the impact of the environment on human
health”, AGES - Association geophysicists and ecologists Serbia, Editors:
Sneyana Komatina, Nenad Bojat, Proc. 9-19, Belgrade, Serbia, 18-19 April 2016.
Broll, U., Welzel, P., Wong, K.P., Price risk and risk management in agricul-
ture, Contemporary Economics, no. 7 (2), 2013, pp. 17-20.

Chavas, J.P., Shi, G., An economic analysis of risk, management, and agricul-
tural technology, Journal of Agricultural and Resource Economics, no. 40 (1),
2015, pp. 63-79.

Diaz-Caneja, M.B., Conte, C.G., Pinilla, F.G., Stroblmair, J., Catenaro, R.,
Dittmann, C., Risk management and agricultural insurance schemes in Europe,
EUR-OP, 2009.

Ferris, J.N., Forecasting World Crop Yields as Probability Distributions, Depart-
ment of Agricultural Economics, Michigan State University, 2006.

Hanson, J., Dismukes, R., Chambers, W., Greene, C., Kremen, A., Risk and risk
management in organic agriculture: Views of organic farmers, Renewable agri-
culture and food systems, no. 19 (04), 2004, pp. 218-227.

Huirne, R., Meuwissen, M., Van Asseldonk, M., Importance of whole-farm risk
management in agriculture, [in:] Handbook of operations research in natural
resources, Springer US, 2007, pp. 3-15.

Kahan, D., Managing risk in farming, FAO, 2013.

Kay, R., Edwards, W., Duffy, P., Farm management, Seventh Edition, McGraw
Hill, New York, 2012.

146



14.

15.

16.

17.

18.

19.

20.

21.

Kimura, S., Anton, J., LeThi, C., Farm Level Analysis of Risk and Risk
Management Strategies and Policies: Cross Country Analysis, OECD Food,
Agriculture and Fisheries Papers, no. 26, OECD Publishing, Paris 2010.
Kuzman, B., Subic, J., Cvijanovic, D., Analysis of the profitability of the new
plant production of pasta and risk management, Economics, no. 53 (3-4), 2007,
pp. 44-57.

Lu, J., Liu, Y., Li, X., The decision tree application in agricultural
development, [in:] International Conference on Artificial Intelligence and
Computational Intelligence, Springer Berlin Heidelberg, 2011, pp. 372-379.
Nguyen, N.C., Wegener, M., Russell, 1., Cameron, D., Coventry, D., Cooper, 1.,
Risk management strategies by Australian farmers: two case studies, Australian
Farm Business Management Journal, no. 4 (1/2), 2007, pp. 23.

Piggott, N.E., Marra, M.C., Goodwin, B.K., Fackler, P.L., Denaux, D., Com-
prehensive Risk Management Strategies: Putting it All Together, 2006.

Piggott, N.E., Marra, M.C., Goodwin, B.K., Fackler, P.L., Denaux, D.,
Comprehensive Risk Management Strategies: Putting it All Together, posted
7/2006.

Tangermann, S., Risk management in agriculture and the future of the EU’s
Common Agricultural Policy, International Centre for Trade and Sustainable De-
velopment, no. 34, 2011.

U.S. Department of Agriculture, Risk in Agriculture. Risk Management
Agency, 2008.

147






12 Agricultural production risks and their solutions in Slovakia

Zuzana Chrastinovd', Ivan Masar', T esfu Weldesenbet’
! National Agricultural and Food Centre — Research Institute of Agricultural
and Food Economics;
? Ministry of Agriculture and Rural Development of the Slovak Republic
zuzana.chrastinova@vuepp.sk, ivan.masar@vuepp.sk, weldesenbet.tesfu@vuepp.sk

Abstract

The article describes how agricultural production risks are currently handled
through private insurance companies, self-insurance at the farm level and ad hoc
payments from public budget and it analyses the performance of crops, livestock
and property insurance in Slovakia, using the yearly data from 2000 to 2015.
Maps of insurance loss ratios by region are supplemented. This article also pro-
vides an overview of the type of risk management tools implemented by the EU
Member States in the period between 2014 and 2020. The main risk manage-
ment tool that partially mitigated agricultural production risks in Slovakia is in-
surance provided by private companies. Descriptive statistics methods (mean,
standard deviation, coefficient of variation) are used to describe the data.

Keywords: agricultural insurance, risk, agricultural production, disasters, ani-
mal diseases, loss ratio

JEL Classification: Q1, Q140, Q540, D810, G220

12.1. Introduction

Agriculture is exposed to several risks, such as production or yield risk,
price or market risk, institutional risk, human or personal risk, asset risk and fi-
nancial risk [Hardaker et al., 1997]. Production / yield risk is the major risk that
farmers face. Production risks are often related to weather (excessive / insufficient
rainfall, hail, extreme temperatures), but also include risks like plant and animal
diseases. Yield risk is smaller in the livestock sector, as weather has a smaller in-
fluence thereon. The risks mainly caused by disease, mechanical failure in con-
finement operation and variability in weight gain. The economic situation of agri-
cultural enterprises is highly affected by all these risks, and production risks
might increasingly be influenced by rising quality requirements, the growing
movement of animals and plants as well as climate change [EC, 2001].

There is no one common definition of risk in the literature. Agricultural
risk has started to be examined since 1933 and several authors have discussed
agricultural risk in their works, defined it and sought sources of its origin. [Har-
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wood et al., 1999] define agricultural risk as important uncertainty that could
likely cause money loss, possible health harm, unfavourable consequences for
sources used in production and other types of events that influence prosperity of
legal entities. Several authors have analysed agricultural production risks in Slo-
vakia. Generally speaking, they perceive risk as unpredictable changes of key
agricultural production factors that cause variability of production and economic
indicators in agricultural enterprises. For example, factors causing uncertainty in
the agriculture sector involve biological character of agricultural production,
seasonality, animal and plant health, price volatility, legislative changes and
range of other factors. Agriculture depends on natural conditions and it works
with live material. There are risks that farmers have in common with other
branches of national economy. However, some risks are unique to agriculture
[Chrastinova, 2002; Kosco, 2005; Toth et al., 2007; Piterkova, 2016]. In the
long-term, the most important risks in agriculture are considered to be weather
and natural disasters, animal infections and epidemics, volatility of production
prices, and sale issues [Palinkas et al., 2008].

The most important step in risk management is risk identification and
classification of agricultural enterprises activities according to vulnerability to
external and internal environment [Spicka, 2006].

The amount of insurance premiums paid by agricultural enterprises is
higher than the indemnities they received from insurance companies in Slovakia,
which is considered as a shift of resources out of agriculture (Green Report).
However, when we compare crop and livestock insurance performance with
other non-life insurance in Slovakia, there is no big difference. For instance, in
2003, the total amount of premiums in non-life insurance in Slovakia was SKK
24,844 billion and the amount of indemnities paid out was SKK 9.93 billion.
The loss ratio was 39.9%, which was identical with crop and livestock ratio.
Therefore it is possible to state that agricultural insurance does not defy some-
how out of average and such identical sense lack of damage compensations in
terms of paid insurance premiums could have had any person who has insured
vehicle, flat, house or liability insurance [Toth, 2007].

12.2. Methodology

Agricultural production risks analysis is based on data obtained from the
Ministry of Agriculture and Rural Development of the Slovak Republic. The Min-
istry’s database contains data on around 2300 agricultural enterprises — legal enti-
ties and natural persons. Data have been also collected from various other
sources: Agricultural Paying Agency, Statistical Office of the Slovak Republic
and Eurostat. Special emphasis has been put on analysing production efficiency,
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economic condition in agriculture, and on the annual loss ratios calculation of
the insurance companies. The loss ratio is calculated by indemnities per year
divided by insurance premiums paid per year. Loss ratios are computed for crop,
livestock and asset by regions.

12.3. Results

The agricultural production process is closely associated with nature and
directly depends on climatic conditions not in the control of farmers. Risk in agri-
culture is very high compare to other sectors of the economy because farmers face
unpredictable biological and climatic factors during the whole year. Unlike other
sectors of the economy, agricultural producers cannot forecast with certainty the
amount of their agriculture output due to factors not in the control of farmers,
such as weather, diseases, and pests. The other important sources of agricultural
risk are price risk (input and output price volatility), financial risk (e.g. cash flows
problem, the high cost of borrowing) and institutional risk (e.g. change in regula-
tions), etc. Most common approaches to agricultural risk in Slovakia:

e A crop, livestock and asset insurance is provided by private insurance com-
panies (systematic approach).

e Ad hoc payments for losses caused by catastrophes, calamities and natural
disasters according to government’s regulation. The source of ad hoc pay-
ments is the national budget.

Individually, on enterprise level, enterprise management diversifies the
impact of risks through optimization of production structure and vertical integra-
tion, holding sufficient financial reserves in the good years and through hedg-
ing in the futures market.

There are more risk reducing tools in agriculture, but it is important to
adopt a systemic approach, i.e. to solve risk not only individually at sector level
and individual subjects, but also centrally at state level possibly multinational
integration aggregates. In this regard it is crucial for the insurance to cover crea-
tion and distribution of reserves to damage compensations that arise from un-
predictable events. Reserves are created from paid insurance premiums of agri-
cultural enterprises and they are managed by private insurance companies.

Insurance of agricultural risks in Slovakia is provided by 3 commercial in-
surance companies: Allianz — Slovenska Poist'oviia, a. s. (approximately 60% mar-
ket share), Generali Slovensko Poistovia, a. s. (around 18%), UNIQA Poistovia,
a.s. (12%) and one Austrian insurance branch (AGRA poistovita — Die Oster-
reichische Hagelversicherung VVaG). The three insurance companies specialize in
contractual voluntary insurance and provide three types of insurance: crop insur-
ance, livestock insurance and property insurance.
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The supply of insurance products is limited because private insurance com-
panies do not insure all risks. Uninsurable risks cause extensive damages on agri-
cultural production. Plant production depends on soil and climatic conditions and is
exposed to various risks (e.g. weather). On the other hand, weather has a smaller
influence on animal production, but is highly affected by diseases and focal infec-
tions. At present, we do not have an exact figure of insurance penetration, i.e. in-
sured crop area as a percent of total crop area; we estimate it at roughly 50-60%.

Descriptive statistics of insurance premiums and indemnities for crop,
livestock and asset in Slovakia are shown in Table 1. The average premium for
livestock was more volatile (coefficient of variation 46.3%) than the average
premium for asset, and the average premium for crop was more volatile than the
average premium for asset. In contrast, the average indemnity for livestock was
more volatile (coefficient of variation 118.3%) than the average indemnity for
crop and the average indemnity for crop (47.8%) was more volatile than the av-
erage indemnity for asset (23.2%).

Table 1. Descriptive statistics of insurance premiums and indemnities of crop,
livestock and asset in Slovakia in the period between 2000 and 2015

.Type of Mean Min. Max. Std. dev. | CV (%)*

insurance

Crop Premium 5.85 3.72 8.63 1.39 23.7
Indemnity 343 1.53 5.80 1.64 47.8

Livestock | Premium 3.23 1.71 5.74 1.49 46.3
Indemnity 1.26 0.15 5.78 1.49 118.3

Asset Premium 11.78 7.70 13.64 1.71 14.6
Indemnity 4.29 2.72 5.98 0.99 23.2

*Coefficient of variation (CV) = (standard deviation/mean) x 100.
Source: own calculations based on premiums and indemnities data shown in Figures 7, 8§ and 9.

Implementation of risk management tools under the 1*
and the 2" pillar (2014-2020) and State aid (2014)

Agricultural production risks in the EU Member States can be financed un-
der the Common Agricultural Policy (CAP) and State aid. The CAP offers the
possibility to support risk management tools under the 1* pillar (direct payment)
and the 2" pillar (Rural Development). State aid is provided by national govern-
ment to support farmers in case of risk. The 2013 CAP reform has transferred the
two risk management tools from the 1% pillar’ (insurance premiums and mutual
funds, Article 68 of the Regulation (EC) No. 73/2009) to the 2" pillar® and intro-

! Article 68 of the Regulation (EC) No. 73/2009.
* Regulation (EU) No. 1305/2013.
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duced a new risk management tool — Income stabilization tool. The three main
risk management instruments under the 2™ pillar: (1) Crop, animal and plant pre-
miums; (2) Mutual funds; and (3) Income stabilization tool (IST). These tools are
available to Member States to address both production and income risks.

1* pillar: Common market organization (Regulation (EU) No. 1308/2013),
F&YV and wine sectors

Risk management tools implemented by the EU Member States during the
period between 2014 and 2020 are shown in Table 1. The uptake by the EU MSs
of risk management tools (insurance harvest and Mutual Funds) under the 1%
pillar is very low (6 MSs out of the 28 EU MSs). The use of mutual funds is
null. The reasons behind this are the small size of many producer organizations
(POs), the limited amount of financial resources and red tape.

2" pillar: Rural development (2014-2020)

The current rural development policy provides the following three risk
management tools:

e Financial contributions to premiums for crop, animal and plant insurance
against economic losses to farmers caused by adverse climatic events, ani-
mal or plant diseases, pest infestation, or an environmental incident;

e Financial contributions to mutual funds to pay financial compensations to
farmers, for economic losses caused by adverse climatic events or by the
outbreak of an animal or plant disease or pest infestation or an environmen-
tal incident;

e An income stabilisation tool, in the form of financial contributions to mutual
funds, providing compensation to farmers for a severe drop in their income.

A recent study [Bardaji and Garrido, 2016] found out that crop, animal

and plant insurance is fairly the most extended measure in the EU MSs, the im-

plementation of mutual funds and IST are very low. Ten out of the EU28 MSs

are implementing insurance under own Rural Development Programme. The
mutual funds tool is implemented by three EU MSs (Romania, Italy and France).

In Romania, mutual funds focus on losses caused by common adverse climate

events, which are not covered by insurance companies (drought, winter frost and

floods). Another three EU MSs (Italy, Hungary and Spain) are applying the in-
come stabilization fund.

State aid (2014)

Many MSs based their public aid exclusively on State aid (ex-post
measures devoted to crisis management), which reveal a clear underuse of ex-ante
(risk) management measures.
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Figure 1. Development in gross agricultural production in Slovakia (EUR million,
constant prices in 2000)
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Source: Statistical Office of the Slovak Republic.

There is asignificant difference in agricultural production efficiency
among EU Member States (Figure 2). The average value of agricultural produc-
tion per hectare of utilised agricultural area in Slovakia was lower than the EU
28 average. This result is valid for all Visegrad countries (V4).

Agricultural products price volatility becomes the EU markets feature due
to several factors, such as climate change, speculation in the markets, changes in
demand and expectations of further development. Risks significantly influence
farmers’ income and ability to stay farming. Agricultural income variability in
time is characteristic for both Slovakia and other EU MSs. After significant in-
come losses in 2009 and 2010, it partially stabilized. Almost 70 % of agricultur-
al enterprises made profit. However, the level of profit in Slovakia as well as in
other V4 countries, calculated per hectare of utilised agricultural area, was lower
than in the “old” EU-15 countries (Figure 3).

Direct payments are granted to farmers in order to support their incomes,
direct payments and rural development payments have accounted for 44% and
43% of total support in 2015, respectively. State aid has been provided to subsi-
dized insurance premiums in Slovakia; nowadays such measure is not available.
The level of agriculture subsidy in Slovakia does achieve that of the old EU
Member States, which influences Slovakia’s agricultural competitiveness.
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Figure 2. Development in agricultural production, per hectare of utilised agricultural

area in the EU Member States, 2004-2014 (in €)
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Figure 3. Development in profit / loss per hectare of utilised agricultural area (in €)
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Agricultural production risks are handled by various risk management
tools, the main risk management tool in Slovakia is insurance provided by pri-
vate insurance companies. The other types of risk management tools are ad hoc
payments in case of catastrophic events for which there are no insurance at all.
Insurance is a voluntary agreement between private insurance companies and
agricultural enterprises. Figure 4 shows the development in the total amount of
premiums and indemnities in agricultural insurance in Slovakia. Figure 4 indi-
cates that the total amount of premiums in agriculture has a declining trend since
1991. The main reasons are the diminishing of agriculture production and a very
low demand of agricultural enterprises for insurance.

Figure 4. Development in total agricultural insurance premiums and indemnities
in Slovakia, 1991-2015
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Source: database of the Ministry of Agriculture and Rural Development of the Slovak Repub-
lic and Research Institute of Agricultural and Food Economics, since 2014 National Agricul-
tural and Food Centre — Research Institute of Agricultural and Food Economics.

Since 2000 the situation in commercial insurance has moderately stabi-
lised with some minor changes. However, there is still a significant difference
between insurance premiums paid and indemnity. The average loss ratio (insur-
ance indemnity divided by premium) has indicated a declining trend. In 2000,
the average loss ratio was almost 60%, nowadays it is just 40%.

That means that for every euro paid as insurance premium, the farmer gets
back 40 eurocents as indemnity. The difference introduces overheads, cost for re-
serves creation, costs of reinsurance and profit. Similar result was found for the
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Czech Republic [Kofinkova and Seifertova, 2016] where the average loss ratio in
agricultural insurance (crop and livestock) was 36%. It means that collected insur-
ance payments were higher than indemnities paid.

Figures 5, 6 and 7 indicate the development in crop, livestock and asset
insurance premiums and indemnities in Slovakia. The Figures indicate that agri-
cultural entrepreneurs mainly insure assets, insurance purchase for crops and
livestock is low. From charts it is evident that agricultural enterprises mostly
insured property, less crops and animals. The highest indemnity was paid to as-
sets followed by crops and livestock. It could be deduced that agricultural enter-
prises approach differentially towards insurance and they decide what to insure
and what not to insure. The level of farmers’ participation in the agricultural in-
surance market has impact on insurance premium; the lower participation in in-
surance is linked to higher premium and vice versa. A higher insurance premium
leads to lower interest in insurance thus higher risk for enterprises and in case of
damage the negative impact on economics of enterprises.

Figure 5. Development in crop, livestock and asset insurance premiums in Slovak
agriculture (EUR million)
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The next Figures (Fig. 7 to 9) illustrate the development in crop, livestock
and asset insurance premiums and indemnities. As illustrated on the Figures, loss
ratios were below 100%, which means that indemnities were less than premiums
(except for crop loss ratio in 2010 and livestock loss ratio in 2008). The insurance
policies contain some deductible amounts. Crop and livestock loss ratios have
a declining trend. But then, loss ratios for asset indicate an upward trend.
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Figure 6. Development in crop, livestock and asset indemnities paid in Slovak
agriculture (EUR million)
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Source: database of the Ministry of Agriculture and Rural Development of the Slovak Repub-
lic and Research Institute of Agricultural and Food Economics, since 2014 National Agricul-
tural and Food Centre — Research Institute of Agricultural and Food Economics.

Crop insurance penetration in Slovakia is insufficient [Tothova, 2015].
The total area on which insured crops are cultivated is very low, around 30%
from total arable land. Farmers should reassess their conservative approach to-
wards agricultural insurance. Major risks that cause damages to plant production
are hail, floods, windstorm, spring frost, fire.

Animal production is exposed to different risks. Private insurance compa-
nies provide insurance policy for cattle, pigs, sheep, goats, horses and poultry
(hens, turkeys, ducks and geese). Livestock insurance covers against loss (death
or killing on official order because of: infection of livestock and poultry, natural
disasters, individual damages on breed and reproductive animals, loss, injury,
theft and loss of animals during transport, insurance of horses, option to widen
infection coverage on mass infectious diseases, poisonings, costs of disinfesta-
tions, disinfection and deratization). In addition, according to farmers’ demand
private insurance companies provide special negotiations, predominantly insur-
ance for eggs destruction in electric incubators and loss of one-day poultry, farm
breeding insurance of fallow deer, mouflon, deer, pheasants, etc.
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Figure 7. Development in crop insurance premiums and indemnities in Slovak
agriculture, 2000-2015
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Source: database of the Ministry of Agriculture and Rural Development of the Slovak Repub-
lic and Research Institute of Agricultural and Food Economics, since 2014 National Agricul-
tural and Food Centre — Research Institute of Agricultural and Food Economics.

Figure 8. Development in livestock insurance premiums and indemnities
in Slovak agriculture, 2000-2015
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Asset insurance includes buildings, halls and constructions including all
building components. Tangible assets insurance relates to all production and opera-
tion facilities, material and product stocks and employees’ stuff that are located in
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operation unit including leased objects and objects for leasing. Asset insurance co-
vers the following basic risks: fire, explosion, thunderbolt, aircraft crash, damages
caused by water from water devices, theft through burglary, robbery, vandalism
through burglary, windstorm and hailstorm, floods, earthquake, volcanic eruption,
earth slide, avalanche and snow pressure, vehicle crash, smoke, shock wave, tree
fall and pylon, glass breakage.

Figure 9. Development in asset insurance premiums and indemnities in Slovak
agriculture, 2000-2015
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Source: as above for Figure 8.

Maps of loss ratios by region are presented below. The first map shows
the average loss ratio in agriculture (crop, livestock and asset) by region. Maps
2, 3 and 4 demonstrate the average asset, crop and livestock loss ratios by re-
gion, respectively. The white spaces on the maps indicate that agricultural en-
trepreneurs do not insure any of their crops, livestock and asset. Bad financial
situation of farmers and high costs of insurance are mentioned as two main
reasons for that.

It is evident from aggregate data concerning agriculture but mainly ac-
cording to enterprises that the insurance is seen not from global but especially
from individual or local point of view, i.e. specific enterprises. It also confirmed
reality of repeating climate changes during recent years that cause damages on
property or to production of many agricultural enterprises on given areas while
property or production of some enterprises remained unharmed.
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Map 1. Average total loss ratios in Slovak agriculture, 2011-2015
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Map 2. Average asset loss ratios by region in Slovak agriculture, 2011-2015
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Map 3. Average crop loss ratios by region in Slovak agriculture, 2011-2015
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Map 4. Average livestock loss ratios by region in Slovak agriculture, 2011-2015
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Incidence of large scale losses questions their compensation. In such cases
it is necessary to introduce reinsurance of insurance companies and partially
cover the losses of agricultural enterprises by the state. The insurance company
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is constrained to create high reserves for excessive damages reimbursement that
require higher insurance costs related to risk character. Farmers take reserved
stand towards such insurance.

During previous years insurance support from state aid sources was pro-
vided (to a small extent) to partial insurance costs payment, i.e. partial payment
of insurance premium what is also showed in Figure 10. Issue of support provi-
sion to insurance premium payments in agriculture was handled in a document
called “State support scheme to insurance premium payments in agriculture”.

It is seen from insurance development in 1996-2015 (database data of
Ministry of Agriculture and Rural Development of the Slovak Republic) that
while up to 2010 the most risky were crops from level of damage progress point
of view, the situation is changing and the most risky is property which enterpris-
es insure in crucial rate. Even though compensation payments for crops or ani-
mals exceeded insurance premiums the compensation payments including prop-
erty insurance on aggregate were not higher in any specific year and they fluctu-
ated at 40-50% level.

Figure 10. Development in insurance subsidies through State aid
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Source: Ministry of Agriculture and Rural Development of the Slovak Republic.
12.4. Conclusions

Agricultural business is influenced by specific risks that are often out of
control of the farmers. Vegetable as well as animal production and whole tangi-
ble property are exposed to risk influence that consequently reflects to economic
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risk of revenues in case of damages. Agricultural enterprises most often undergo
consequences of following risk factors: weather and natural disasters, animals
and plants diseases, price volatility of production, sale problems, input price
changes, technologies, etc.). Weather, animal diseases and market impacts are
permanently changing elements of land husbandry.

Risk management is turbulent process that is inevitable from agricultural
enterprise management point of view. Therefore, risk reduction would mainly
consist in identification of potential risk factors, development of management
strategy for extraordinary situations that lead to loss minimization, preparation
and implementation of measures to rectify in case of possible extraordinary
events territorial as well as local aspects and reserves creation for extraordinary
situations during significant economic years.

Farmers face various sources of risk. The current risk management tool in
Slovakia (private insurance system) is not sufficient to reduce, mitigate and cope
with uninsured risks. Therefore, the combination of private insurance with other
risk management instruments (Mutual Fund, Solidarity Fund, State aid) is cru-
cial. Many EU Member States implement various risk management tools.

Based on previous facts we can deduce that risk solution within agricul-
ture in Slovakia is implemented mainly by means of commercial insurance.
Commercial insurance does not sufficiently solve agricultural production risk
because it does not cover all risks notably the risks that cause damages of whole
area character. Among climatic risks it is especially drought. These risks, mainly
drought, flooding, pests infestation have caused significant damages in the past
years. Ad hoc supports in case of catastrophic damages are unsystematic and fi-
nancially demanding.

Insurance claims are low and through insurance premium payments the
agricultural enterprises significantly share in centralized insurance reserves crea-
tion of private insurance companies. It means that insurance companies collect
more insurance premiums than they reimburse for damages. Risks in agriculture
influence managerial decisions as substantial part of agricultural enterprises take
aversion to risk and prefer to accept lower revenues than high insurance costs
and also rely on state subsidies. This reflects in over insurance, i.e. insured crops
area towards total cultivated crops area.

Discussed but still an open issue during last period is risk solution by
means of risk fund, but its creation remains uncertain. Until now, the support to
risk fund creation, which will cover uninsured risk damages and eliminate ad
hoc payments from state budget in case of catastrophic damages, was insuffi-
cient. Implementation of risk management tools remains a voluntary decision of
individual enterprises.
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Abstract

For thriving in a continuously changing business environment, companies are
embracing modern business practices to improve business performances and
mitigate financial and other risks. Market orientation and total quality manage-
ment are todays’ two most used business concepts, presented through strategic
orientation of the company — towards quality of products and processes or to-
wards quality and agility of response to market demands. Paper presents inte-
grated model of these two philosophies on sustaining adequate business perfor-
mances, mitigating financial risks and delivering superior values for customers.
To test the presented model, financial data, measure of market orientation
(MKTOR) and measure of orientation to quality of products (TQMCSF) were
collected through a survey of 46 BH companies [May 2016]. Structural Equation
Modelling (SEM), along with descriptive statistics, were used to test the model.
Model shows that mitigating financial risk is possible through specific combina-
tion of market orientation and total quality management factors.

Keywords: market orientation, TQM, risk mitigation, B&H beverages industry
JEL classification: L15, L25

13.1. Introduction

In todays’ continuously and fast-changing market, companies are facing
problems with global competition for limited resources and more important with
changes in consumer’s requirements. These conditions put pressure on compa-
nies to be more effective and efficient. In order to fulfil the above-mentioned
conditions, companies have to continuously improve their organization,
strengthen specific skills and gain recognition in the market, all with the aim of
satisfying the demand of the market / customers [Aghaei et al., 2013; Chin et al.,

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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2013]. Organizational improvement of companies can be achieved by applying
different management and business practices, such as building organizational
culture, strategic management, quality management, etc. With significant in-
crease in customers’ requirements for quality and dynamic market conditions, it
is no surprise that many companies opt for quality management as a strategic
direction of their company [Aghaei et al. 2013; Idris-Ashari, Zairi 2004]. On the
other hand, many companies are increasingly interested in business practice called
“market orientation”. With adoption of such a business practice, companies are
trying to adapt to market needs, build competitive advantage and ensure profits.

Quality orientation and market orientation are two most used strategic ini-
tiatives applied by companies that are associated with improvement of business
performances [Aghaei et al., 2013; Chin et al., 2013; Idris-Ashari and Zairi,
2004; Wang et al., 2012]. In most of the cases, these two business philosophies
are analysed separately while this paper tries to integrate both practices into the
conceptual model. Their possible combination, a comprehensive model should
highlight all its key components in terms of maintaining and achieving adequate
business performance, mitigating financial risks and adding a superior value for
customers. This empirical research aims to determine ratio of unique elements of
quality orientation and market orientation to mitigate financial risks.

In order to achieve this, we set the following objectives: (i) to explain the-
oretical approaches of quality and market orientation and build a conceptual
model of agile balancing between these two strategies in order to achieve Enter-
prise Risk Management elements; (ii) to test the theoretical model in B&H bev-
erages industry companies, and (iii) to determine financial risk mitigating ratios
between quality and market orientation of the companies.

The paper is structured in accordance with the above-mentioned objectives.
The first part consists of theoretical explanations of these two strategic initiatives
and its impacts on financial risks; the second part explains the method which is
used to measure the effect of these strategic orientations on the performance and
risk indicators of companies; the third section provides the results of empirical
research, and the last section presents the conclusions and recommendations.

13.2. Developing a conceptual model

Under pressure of ever demanding market, companies have to find ways
to operate more efficiently, and adequately meet the needs of customers, com-
panies, employees, capital owners, but also the society as whole [Potocki,
Brocato 1995]. In other words, companies have to be prepared for prompt and
adequate response to the changing environment. In order to make more effective
business and to agilely respond to market changes, companies often choose stra-
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tegical orientation towards quality management or market orientation [Aghaei et
al., 2013; Agus and Abdullah, 2000] or in quest to become more agile and lean,
organizations are becoming more dependent on outside support [Faisal et al.,
2006]. In every one out of these three cases, companies are facing certain risk
and vulnerability. This conceptual model is trying to find a way to balance the
quality and market orientation within the companies to mitigate financial risks.
To develop such a model, the concept of total quality management and market
orientation and its belonging factors are briefly explained and afterwards the
conceptual model is presented.

Total Quality Management

Available literature provides numerous definitions of total quality man-
agement [Gharakhani et al., 2013; Martinez-Lorente, Martinez-Costa, 2004].
The summarized concept of total quality management presents a philosophy of
broad spectre of systematic approaches to quality management; apropos total
quality management is a description of a culture, attitudes and the ways of or-
ganizing company that tends to satisfy customer needs.

Figure 1. Concept of total quality management and critical success factors of TQM

Process orientation Systems quality

Result driven Pracess quality
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Q Product quality

Continuous

improvement
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Top Management Goals
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Source: adapted from Saraph et al. [1989].

Saraph et al. [1989] define eight TQM Ceritical Success Factors: manage-
ment leadership, resource management, measurement and feedback, continuous
improvement, supplier quality management, system and processes, education
and training, environment and work culture. Effective implementation of a total
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quality system should result in improvement of company business performances,
both financial and non-financial performances [Agus and Abdullah, 2000; Esfa-
han and Naeini, 2013; Lai, 2003; Psomas and Jaca, 2016].

On the contrary, establishment of total quality management system can re-
sult in negative influence on business performance, mostly to the increase of di-
rect and indirect costs. These costs are related to the education, training, certifi-
cation process, prevention and control — quality assurance costs [Aghaei et al.,
2013; Esfahan and Naeini, 2013; Lai, 2003].

Market orientation

Market orientation is a business concept with special focus on market needs,
needs of consumers and other stakeholders. It represents a set of actions, collecting,
processing and disseminating of information that should result in comparative ad-
vantage and better business performances. There are numerous definitions of
a concept of market orientation [Deshpandé et al., 1993; Hunt and Morgan, 1995;
Pelham and Wilson, 1999; Siguaw et al., 1998; Slater and Narver, 1992].

Figure 2. Concept of market orientation and market orientation factors
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Source: adapted from Theuvsen and Peupert [2010] and Mujcinovié [2013].

Like the concept of TQM, concept of market orientation is used for building
competitive advantage of companies [Narver and Slater, 1993]. Therefore, numer-
ous of empirical studies investigate positive relations between market orientation
and business performances. Most of them are related to the return on investment,
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profit, market size and share, sale growth, liquidity, business position, overall per-
formances, data processing, etc. [Atuahene-Gima, 1996; Deshpand¢ et al., 1993;
Gatignon and Xuereb, 1997; Jaworski and Kohli, 1993].

Negative effects of implementation of a concept of market orientation exist
but number of positive effects significantly exceeds negative. Some of them are
long-term process, sometimes with radical changes, time and money consuming,
negative influence on business performance, sale of new products, etc. [Bennett
and Cooper, 1979; Christensen and Bower, 1996; Diamantopoulos and Hart,
1993; Gabrijan and Snoj, 1998; Gebhardt et al., 2006; Narver and Slater, 1993].

Conceptual model

Combining these two specific concepts, TQM and market orientation and
their specific constructs help us to develop research model, which is presented
by, figure 4. To complete the conceptual model, it was necessary to involve en-
terprise risk management (Figure 3) in order to determine balancing ratios for
quality and market orientation.

Figure 3. Concept of Enterprise Risk Management

Improved key business Reduce defection and
relationships Bankrupcy
Increased revenues E R Optimizing critical points
Risk
management
Performance metrics Risk metrics.
Prioritizing decisions Creating risk culture

Source: adapted from Theuvsen and Peupert [2010] and Mujcinovi¢ [2013].
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Enterprise Risk Management is a process, effected by an entity’s board of di-
rectors, management, and other staff, applied in strategy setting and across the en-
terprise, designed to identify potential events that may affect the entity, and manage
risk to be within the risk appetite, to provide reasonable assurance regarding
achievement of entities aims [Scarlat et al., 2011]. In other words, to do this organi-
zation-wide activity of risk management, it is required to have risk indicators.

To complete the conceptual model for mitigating financial risk by balanc-
ing between TQMCSFs and MO factors, Enterprise Risk Management, repre-
sented through some of Key Risk Indicators (KRI), was used to test the ratio be-
tween these two orientations, in order to mitigate financial risk in companies.
The conceptual model was tested as shown in the next chapter.

13.3. Research method

After developing a conceptual model, empirical research to test the devel-
oped model needed three sets of data: (i) data on implemented critical success
factors of total quality management (TQMCSF); (ii) data on market orientation
factors (MO); and (iii) financial statements of B&H beverages companies for
KRIs calculation. Data on TQMCSFs and MO factors were collected through
structured interview using scales developed by Saraph et al. [1989] and Kohli et
al. [1993], respectively. Interview was conducted in May 2016 in 46 B&H com-
panies, interviewing top-management personnel. Financial statements were pro-
cured through among Financial-Informatics Agency of Bosnia and Herzegovina.
The research design is shown on the following Figure.

Figure 5. Research design
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Source: own compilation.
Three KRIs were calculated for the companies: (i) quick liquidity as (cash

and claims) to current liabilities ratio; debt to capital as total debt to total capital
ratio; and cash flow from operations to total debt ratio. Previous KRIs were se-
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lected on the basis that these KRIs (often used as Key Performance Indicators)
are mostly calculated among companies and they represent the first warning sign
in determining financial risks in companies. Three datasets were bootstrapped
(to 1000 cases) using MATLAB 2015a bootstrap function and the model shown
in Figure 6 was tested using SPSS v21 AMOS (Structural Equation Modeling).

Exploratory Factor Analysis was conducted, and it extracted three factors,
later used as latent variables: (i) market orientation factors (consisting of intelli-
gence generation, intelligence dissemination and responsiveness); (ii) total quality
management critical success factors (consisting of management leadership, re-
source management, measurement and feedback, continuous improvement, suppli-
er quality management, systems and processes, education and training, and envi-
ronment and work culture); and (iii) key risk indicators (consisted of quick liquidi-
ty, debt to capital and cash flow from operations to debt ratios). After Confirmatory
Factor Analysis, model was tested and goodness of fit indices were in adequate
range (GFI = 0.962).

Figure 6. SEM model
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Enterprise Risk Management
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Key Risk Indicators
KRIs

Source: own compilation.

Using a previous model, MATLAB function limit was used to determine
regression weights between market orientation and quality orientation factors with
calculated KRIs. The same regression weights were used to determine optimal
values of factors in order to achieve better KRIs, by using MATLAB APM solv-
er. Optimized values (from APM solver) and real values (measured by the inter-
view) are converged to an uncertainty analysis (using Monte Carlo algorithm on
100,000 cases). The results of research are presented in the following chapter.
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13.4. Results and discussion

Total quality management factors have positive effects on calculated key
risk indicators, in accordance to the findings of Agus and Abdullah [2000],
Esfahan and Naeini [2013] and many other authors, since calculated KRIs are
basically key performance indicators (Figure 7).

Figure 7. Structural Equation Model of proposed conceptual model
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Source: own compilation.

Market orientation factors have slight negative effect on calculated KRIs,
since these factors present “openness” of the company to the market demands
and uncertainty reduction. The following results are in line with Bennett and
Cooper [1979] and Narver and Slater [1993], and they are consistent with the
fact that companies in Bosnia and Herzegovina are small-sized and oriented on
self-improvement through quality initiatives and adoption of quality systems.

Optimization of total quality management factors to quick liquidity show
the highest values for management leadership, resource and supplier manage-
ment, and education and training (Figure 8). Improving these factors should mit-
igate risk, since all three factors are dealing with decisions on resources (finan-
cial resources).

Optimization of total quality management factors to debt to capital shows
highest values in measurement and feedback, continuous improvement and sup-
pliers quality management (Figure 9), while optimization of total quality man-
agement factors to cash flow from operations to debt, shows debt to capital
shows the highest values in measurement and feedback and supplier quality
management (Figure 10). For all three KRI ratios, supplier management is
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a TQM factor that needs to be improved to mitigate financial risk in B&H bev-
erages companies. Monte Carlo simulation shows improved probabilities of each
calculated KRI with the optimized values (Table 1).

Figure 8. TQM factors optimization for quick liquidity
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Source: own calculations.

Figure 9. TQM factors optimization for debt to capital
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Source: own calculations.
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Figure 10. TQM factors optimization for cash flow from operations to debt
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Table 1. Monte Carlo simulation of TQM factors

Tam
Tam QL DtC CFO
mc rp 0.031 0.000 0.044
op 0.216 0.006 0.190

Key:

tqm1 — Management leadership; tqm2 — Resource management

tqgqm3 — Measurement and feedback; tqm4 — Continuous improvement;
tqm5 — Supplier quality management

tqm6 — Systems and processes; tqm7 — Education and training

tqm8 — Environment and work culture; QL — Quick liquidity

DtC — Debt to Capital; CFO — Cash Flow from Operations to Debt

rp — Probability for models with real values;

op — Probability for models with optimized values.

Source: own calculations.

Optimized values for market orientation (Figures 11, 12 and 13) show that
each factor (intelligence generation, intelligence dissemination and responsive-
ness) should be improved in order to improve each of the calculated KRIs. Monte
Carlo simulation (Table 2) is following this result, except in case of debt to capital
ratio, where optimized probabilities show slightly smaller probability with opti-
mized values.
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Figure 11. MO factors optimization for quick liquidity

Source: own calculations.

Figure 12. MO factors optimization for debt to capital

Source: own calculations.

Figure 13. TQM factors optimization for cash flow from operations to debt

Source: own calculations.

178



Table 2. Monte Carlo simulation of MO factors

MO
MO QL CtD CFO
mc rp 0.115 0.317 0.820
op 0.323 0.315 0.821

Legend:

mol — Intelligence generation; mo2 — Intelligence dissemination;
mo3 — Responsiveness; QL — Quick liquidity;

DtC — Debt to Capital; CFO — Cash Flow from Operations to Debt;
rp — Probability for models with real values;

op — Probability for models with optimized values.

Source: authors calculations.

By optimizing and simulating market orientation it is shown that B&H
companies are lacking market orientation factors more than total quality man-
agement factors. Previous results are used to draw following conclusions.

13.5. Conclusions

By optimizing and simulating market orientation and total quality man-
agement factors and in order to show their ratio, its impact on risk mitigation in
B&H beverages industry, one can say that B&H companies are more quality
oriented and they lack the skills and knowledge to effectively use market infor-
mation in order to mitigate financial risks.

Structural Equation Modeling shows that small-sized companies in small-
sized economy, such as B&H, should mitigate their financial risks by better deci-
sion making processes (management leadership as a TQM factor) and changing
internal culture and structure, as well as improving efficiency and effectiveness of
the processes (continuous improvement as TQM factor) and supplier relations.

Of course, by improving efficiency and effectiveness of internal factors
(total quality management factors) culture and environment should be more ade-
quate for improvement of the market orientation factors. Thereby, improvement
of the total quality management factors should create conditions for better mar-
ket information usage and responsiveness of the companies in order to mitigate
financial risks, as well as to provide more “tailored” products and satisfaction to
their customers.
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Abstract

The article presents the author’s system analysis of the methodology problems
hindering efficiency of Ukrainian agriculture. On the basis of this analysis
methodological preconditions for further integral estimation of the related pro-
spects, risks and challenges are formed. The author’s example demonstrates the
application of the integral estimation algorithm for the efficiency dynamics of
Ukrainian agrarian enterprises under the risks and challenges related to the Eu-
rointegration.
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14.1. Introduction

Nowadays, Euroaspirations of Ukraine are of no doubt. In 1998 the presi-
dential decree “On the approval of Strategy of Ukraine integration into the Eu-
ropean Union” was approved. This document is in full legal compliance with the
Constitution of Ukraine which provides a stable environment for peaceful and
mutually beneficial cooperation with all members of the international communi-
ty. Besides that, in 2005 one more official strategic goal was announced — the
memberships in NATO and in the EU. However, unlike Poland, which got full
EU membership several years after the same formal announcement by the gov-
ernment, Ukraine is still on its way to the inclusion.

One of the key risks which are hindering the Eurointegration processes in
Ukraine, is the inconsistency of public authorities actions (especially noteworthy
in this context is the notorious summit in Vilnius, which eventually lead back in
2013 to the so-called “Revolution of Dignity”), and also, in relation to such in-

" Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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consistency also noteworthy is the absence of a comprehensive scientific ap-
proach to estimation of the efficiency dynamics of Ukrainian agrarian enterprises.

Analysis of key research publications proves that in scientific literature,
problems related to the estimation of Ukrainian agriculture efficiency has been
studied by quite many Ukrainian and foreign authors. In particular, we need to
mention here the works by such authors as R. Baldwin et al. [1997], P. Gaidut-
skyi, Y. Lupenko, N. Mekheda and A.Marenych [2013], M. Maliszewska
[2004], V. Mokryak et al. [2011], etc. These and some other authors have been
considering various aspects of Ukrainian economy’s compliance with European
standards in order to outline the necessary directions for systemic changes.

However, many issues related to the formation of a methodology for inte-
gral estimation of prospects and challenges related to complex estimation of ef-
ficiency agriculture remain to be very much topical and understudied.

The article’s objective is to formulate the methodological preconditions
for integral estimation of efficiency agriculture of Ukraine, and also to demon-
strate the example of efficiency rate dynamics for agricultural enterprises on the
basis of integral subindex constructed specifically for such purposes, taking into
account the key risks.

14.2. Key materials presentation

Rephrasing the famous management principle “If you can’t measure it —
you can’t manage it”, we can state that managerial science and research always
starts with estimation, or assessment. And one of the most precise ways of esti-
mation is integral one, since it allows radically minimize the level of subjectivity
by means of the optimal set of indicators. Economic literature describes dozens
of ways to solve this problem, but one of the most efficient ones is the synthesis
of the classical theory of evaluation, macroforecasting, index method and multi-
factor analysis (noteworthy, many of these ideas date back to the famous works
of M. Kondratieff and L. Kantorovych) [Kuzyk, 2011].

In today’s conditions, when research is going more and more global in its
cooperation and science is being integrated into production, there is a necessity
to change the traditional ways of economic estimation of political processes’
consequences. This can be of special interest for all sorts of regional integration
(including the EU enlargement processes) and also for the post-socialistic coun-
tries which still experience the influence of Soviet legacy. This can be partially
explained by the fact that traditional economic indicators of GNP, GDP, public
debt rate, inflation etc. do not really predetermine the consequences of Ukraine’s
Eurointergration because as in the case of most post-soviet states which all have
shifted from centralized administrative style of management to market economy,
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there is a range of risks related to setting new connections between the key fi-
nancial and economic mechanism of national economies’ functioning and har-
monization of social, research and environmental institutions’ performance.

Considering the specifics of this particular research, it is worth differentiat-
ing the methodological approaches to estimation of Eurointegration risks on the
micro- and macrolevels. And this would further shape the general methodology for
prospects and challenges estimation in the context of Ukraine’s integration into the
EU on the basis of determining the dynamics of enterprises’ development by
branches as well as assessing the level of social and environmental development of
local territories.

Thus, on its microlevel proposed here methodology includes the construc-
tion of three integral subindices which would later help estimating the Eurointe-
gration consequences for national enterprises of the agrarian and industrial sec-
tors as well as for those working in the social sector. Mentioned here indices
would be calculated on the basis of the Kharazishvili-Zalizko algorithm (more —
in the author’s previous work on this algorithm [Zalizko and Martynenkov,
2016]. This algorithm includes the following steps:

e 1. To form an open dynamic system of indicators which, for the convenience
can be written down by means of the matrix method, for example:

Dy (ZPIR ¢1,/
\Pk: Dy Py e (02/' ’ k,jEN. (1)
P Py (/719'

Quantity of elements in such a system can be different and depends on the
availability of statistics data and specifics of each stage in evaluation.
e 2. Using the method of comparison with the reference value, all statistical
values are normalized in order to be further used in the dynamic series of in-
tegral indices, applying formula (2).

X

1

, if x,is the stimulator ,ie€ N, x,

i, max

= 0;
i, max

T x (2)
“2 . if x, is the destimulat or, i€ N, x, # 0,

X.

where:
z, —the normalized statistical values of the indicators x,;

and x __ —the smallest and the biggest values, accordingly.

i, min i, max

X
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In the case, when some of the indicators in the dynamic statistical series are
equal to zero or are negative, we suggest shifting the statistical axis by several
scale units, so that the inequality x, >0 is satisfied. As a result of normalizing we

get the values within the interval (0; 1) keeping the accuracy of estimations.

e 3. Then we can find the vector of dispersions D, and the matrices of the ab-
solute values of the factor load 4,, using the axis rotation and quartimax
normalization, so as to set simple correlations between the related variables
and factors, separately for each group of indicators (depending on the level
of a particular research).

This matrices 4, and D, are to be determined by means of the following

formulae:
a4, 4 ¥
4 = a, a, .. a, ’ 3
p ap, a
dl
D, = 4 i, jeN, )
dj
where:

a, —the absolute values of elements in the matrix after the axis rotation and
quartimax normalization;

d ,— the values of dispersion (i, j —quantity of groups and indicators, respectively).

e 4. Then we find the weight of influence for each factor for further estimation
of prospects and risks related to the Eurointegration. For this, we form the
following matrix Q, :

da,+d,a,+..+da,

da,+d,a,+..+d a,,

Q,=4,xD, = (5)
da,+d,a,+..+d.a,
Then we can form the matrix of weights for each of the factors:
-1
YV =kY, k= (Z_aj) .
J (6)
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This enables the final estimation of scalar values of the estimated integral
index and the related subindices in the multiplicative form (7) which fully de-
scribes socioeconomic and administrative processes:

Izﬁzj”’, Ya,=1, a,>0, neN. @)
J=1 J

e 5. After that we carry out the integral convolution in two stages: first — for
separate groups of indicators, second — on the level of integral indices of
groups. This process involves using the principal components method for
determining the weight coefficients, and also T criterion — for grounding the
margin values and some other features as well as the multiplicative form of
the integral index and its key components which enables presentation of the
final values in the dynamic series as tables (it is recommended to use Statis-
tica 10 and Microsoft Excel 2010 for all calculations).

Let us demonstrate further steps of the mentioned algorithm developed for
estimation of the Eurointegration risks for Ukrainian agricultural sector.

The first step in the algorithm is to be performed taking into consideration
the significant limitation of the statistical data and basing on the methodology of
Structured Analysis and Design Technique (SADT), according to which we set
the matrix ¥, the elements of which are the indicators of Ukrainian agroenter-

prises’ dynamic development (by default, all studied indicators are to be ob-
tained from trustworthy sources to be further compared in the same monitoring
periods on the basis of normalization).

Following the methodology developed in [Zalizko, 2014] for determining
the efficiency of production resources in Ukraine’s agriculture we form the ma-
trix structure of W, :

Py P e Py

v - Doy Py e Py 5 (8)
Py Ps e Py
Py Py - Py

where:
¢,, 1s the index of agricultural production volumes, to 1990 in %;

@,,1s labour productivity at agrarian enterprises calculated per working person,

in constant prices for the year 2010, UAH;
@, 1s agricultural production profitability, in %;

@, 1s the grain yield, dt/ha; n=1,2, ..., J;
j stands for the quantity of years under study (here the time period is 1990-2014).
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Thus, using the official statistics concerning the key indicators of Ukraini-
an agrarian producers’ performance (see Figure 1), which well describe the effi-

ciency of resource use, we get the matrix P, .
Figure 1. Dynamics of key indicators of agricultural production in Ukraine

describing the efficiency of the resources used
250

=== [ndex of agricultural production volume, in % to 1990

=== Labour productivity at agrarian enterprises per one full-time employee, in

200 constant 2010 prices, ths UAH
= = = Agricultural production profitability, %

150 ==@= Grain yield, dt/ha

100

2008 -
2009 -
2010 -
2011 A
2012 -
2013 A
2014 -

1990

1991 4
1992 4
1993 4

Source: constructed by the author on the basis of (ukrstat.gov.ua).
Methodology for determining the key indicators of agricultural production
which describe the efficiency of resource use the following notations:

1
1 — prodvol . 100 %’ P — sales ,

prodprice prodprice

VP v
R=—"-100%, U=-2°%".100%,

sales land

where:
I — the index of production volume (in % to the base year);

P is labour productivity per one employed (in prices of the constant year)
R — profitability of the sold product;

U —yield,
1,4 — the index of production volume,

1 prodprice — the index of product prices,

D.,.. —income from the product sold,

sales

b
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N —employees’ quantity,
VP — gross profit,
C

y

prodvol

— prime cost of the product sold,

sales

— volume of the product grown,

S.ma — productive lands area.

Now, at the second step let us normalize all needed statistical indicators
used in dynamic series (Figure 1) using formula (1). Since all these indicators
are of stimulating characters, we get the following Table of normalized values.

Table 1. Normalized values of key indicators describing the efficiency of agricul-
tural production in Ukraine

Labour productivity

at agricultural enter- .
Years Index of.agricultural prises per one em- /;‘f:: ;Eiggﬁl Grains yield [d/ha]

production volume ployee, in constant o
prices of 2010 [thou. profitability [7]
UAH]

1990 1.000 0.221241 0.358284 0.803204
1991 0.868 0.188039 0.472666 0.606407
1992 0.796 0.159689 1.000000 0.638444
1993 0.808 0.161172 0.977292 0.734554
1994 0.675 0.136628 0.486123 0.613272
1995 0.650 0.132840 0.114382 0.556064
2001 0.589 0.151819 0.153911 0.620137
2002 0.596 0.178829 0.041211 0.624714
2003 0.530 0.166878 0.105971 0.416476
2004 0.635 0.278270 0.068124 0.647597
2005 0.635 0.318862 0.057191 0.594966
2006 0.651 0.368182 0.023549 0.551487
2007 0.609 0.388891 0.131203 0.498856
2008 0.713 0.559256 0.112700 0.791762
2009 0.700 0.576641 0.116064 0.681922
2010 0.689 0.582562 0.177460 0.615561
2011 0.827 0.725473 0.227082 0.846682
2012 0.789 0.701105 0.172414 0.713959
2013 0.894 0.883486 0.094197 0.913043
2014 0.731 1.000000 0.216989 1.000000

Source: summarized by the author on the basis of (ukrstat.gov.ua).

Now let us present the vector of absolute values of factor loadings 4, and

the dispersions matrix D, , using the axis rotation and quartimax normalization:
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0346558  0,293199  0,891028  0,001276
10942827 0,232654 0021779 0,237647
“T10,115615  0,968601 0,220054  0,004733

0,865485 0,119634 0347403  0,340491

53,08551
35,38610
7| 7,64901
3,87938

According to our fourth step in the suggested algorithm we find the
weight matrix Q,, which describes the influence of each factor of the related

integral subindex
35,5928056 1
_|59,3716538 7

"1 42,1140372 4
54,1563011 3

This enables determining the values of weights coefficients «:

a, =0,186121; «, =0,310465; o, =0,220222; «, =0,283193.

This over, with high probability, describes the level of each factor influ-
ence on the general level of agricultural production efficiency (Table 1).

Using formula (2) we can visualize the dynamic series for the integral
subindex in question (Figure 2).

As shown in Figure 2, the constructed dynamic series of integral subindex
values has several bend points of local extremum, in particular, the least efficient
enterprises’ activity was in 2002, while the most efficient was in 2014.

Despite the fact that since 2006 we observe systemic growth in efficiency at
agricultural enterprises, there is still a range of challenges which may hinder further
development of Ukrainian agriculture (the strategic sector for our country).

First of all, we need to mention here the necessity for modernization of
state regulation mechanisms concerning both production and further distribution
of crop farming products. This concerns better access to products markets both
in Ukraine and abroad for small producers.

Secondly, comparing the indicators of yield and gross harvest of grains in
Ukraine and in selected countries (we have chosen the countries in which climatic,
natural and land conditions are comparable to Ukraine, see Figure 3) we can note
that applying innovative agritechnologies (used for example, in France, Germany
or Switzerland) Ukraine would be able to get at least twice better results, both in
terms of yield and harvest.
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Figure 2. The dynamics of integral subindex of agricultural enterprises efficiency in
Ukraine

0.7 0:67
=o==[ntegral subindex of agricultural enterprises efficiency in Ukraine
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Source: calculated by the author using formula (2).

Figure 3. Cross-country analysis of grains and grain legumes yields (dt/ha)

80
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=@=Ukraine
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20 «{}=Poland
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Source: constructed using the data from (ukrstat.gov.ua).
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The above statements prove that Eurointegration of Ukraine is the only re-
alistic way of solving the current social, economic and environmental problems.
The methodology of integral estimation in this context is one of the efficient and
universal instruments for monitoring of changes and further building of economic
mathematical models for forecasting further development of national economy.

Besides that, we need to mention here the unbalanced and irregular nature
of agricultural enterprises development which may further threaten the econom-
ic security of rural territories in Ukraine. Systematization of the related threats is
presented further in Table 2.

Table 2. Systematization of threats to economic security of agricultural enter-
prises and rural territories in Ukraine

Subsectors Components 1990/1991 201372014 Risks
Sugarbeet production 440 min t 5.6 mint
. Vegetables production 42mint 0.8mint Loss of food inde-
Crop farming Producti f flax, t endence
roduction of 1ax, to- 125.7 ths t 1.7 ths t P
bacco and hop
Cows 8.4 mIn heads |2.5 mIn heads| Significant decrease
Sheep and goats 8.4 ml heads |1.7 mln heads| in the quantity of
. . heads for all t f
Pigs 19.4 min 7.9 min heads| oo OF &7 YPES O
heads livestock
Husbandry Sianifi d
Meat production 44 min t 24 min t e 1can.t eerease
in production of stra-
Dairy production 245 min t 11.5mint tegically important
food products
The index of gross agri- Regress in agricultur-
1.00 0.89
cultural product al sector
Average income from
agricultural production 3.4 1.4 Decreasing GDP of
calculated per village min USD mln USD the country
council
Economic Lower employment
indicators and | Employment in agricul- 5 mln em- 3,5mlnem- | level and less vacan-
welfare ture, forestry and fishery ployed ployed cies for rural popula-
tion
The sl’lare of ru.ral house- Disbalance and ine-
holds’ money income as uality in mone
compared to the same 90% 80% | qualtly Y
incomes of rural and
share of urban house- urban population
holds Pop

Source: constructed by the author using the data from (ukrstat.gov.ua).

We fully share the opinion expressed by the Ambassador of Germany in
Ukraine Christof Weil concerning the top-5 priority vector for further develop-
ment of the country: “climate/energy sector, healthcare/nutrition, mobility, securi-
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ty and communications” [http://www.kiew.diplo.de, 2016]. It is also worth noting
here that these directions have to be supported through academic and research
mobility and global cooperation in academic field for further construction of the
integral estimation system of compliance between Eurointegration changes im-
plemented on our side and external and internal economic interests of the state on
the other. This concerns not only Ukraine, but all parties involved, current EU
member states and other potential candidates for inclusion. It is also important to
create preconditions for stimulation of innovation and investment activity of en-
terprises which further would eventually lead to better banking, budget, financial,
food and overall economic security of Ukraine and Europe as a whole.

14.3. Conclusions and propositions

Thus, the suggested methodological grounds, necessary for integral esti-
mation of risks, challenges and prospects, related to the Eurointegration of
Ukraine, enable further, more global research, aimed at finding new sources and
ways of the EU development stimulation, in particular, by means of joint re-
search and technological potentials of agriculture.

The system analysis of the key indicators of Ukrainian agriculture in dynam-
ics demonstrates the efficiency level of resource, use in today’s agriculture of
Ukraine and also proves that there will be a range of positive consequences for
Ukraine from the EU membership, especially in the context of global food security.

The proposed algorithm of integral estimation also enables determining the
threshold and alarming values of the integral indicators, presents risks in their mul-
tiplicative forms on the basis of the principal components methods, t-criterion and
other econometric tools excluding though the traditional expert assessment (which
often has high level of subjectivity). This definitely increases the stringency of the
obtained results. First of all, it concerns the economic mathematical models for
forecasting risks of the financial and socioeconomic development of local territo-
ries under Eurointegration conditions on the basis of spline approximation theory.
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Abstract

Agriculture production has become a strategic factor for development and eco-
nomic integration of Serbia into the European Union. In the last few years or-
ganic production has been popularized as from the farmers so as from the state
of Serbia and particular attention is given to this section. In this area, as in other
parts of Serbian economy, entrepreneurship gets more and more important role
because entrepreneurial process can be useful in developing and improving
small and medium agricultural holdings in way of production, productivity and
efficiency and risk management. This paper has presented main parts of entre-
preneurial process on small and medium agricultural holdings in Serbia, includ-
ing possible investment calculation in organic production with highlighting risks
and risk perception, so as the stimulus that have been brought by the govern-
ment. All three parts of the paper present unique entrepreneurial process created
for enhancing market possibilities of organic producers.

Keywords: organic agricultural production, entrepreneurial process, efficiency, risk
JEL Classification: D24, Q10

15.1. Introduction

Contrary to a widespread opinion that the theory of management is
adapted only to large companies, the need for continuous planning and man-
agement in small and medium enterprises, because of the above facts, is even
more important. In this paper, emphasis is placed on the organization of small
and medium-sized farms that are starting organic vegetable production in green-

! Paper is a part of research within the project no. 46006 111 “Sustainable agriculture and ru-
ral development in the function of accomplishing strategic objectives of the Republic of Ser-
bia in the Danube region”, financed by the Ministry of Education, Science and Technological
Development of the Republic of Serbia.

% Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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houses. In this type of production, especially in the first few years, the range of
possibilities is wide, and every decision entails long-term consequences.

The specificity of the production in greenhouses is reflected in the fact
that, unlike the crop production (which occurs in natural climatic conditions)
this production takes place indoors, all year round. Of great importance is that
through the production, market is supplied with specific products during the au-
tumn-winter, i.e. time when natural and climatic conditions do not allow the
production in the open. Constructed area under greenhouses in Serbia cannot
meet market needs for products in the off-season such as tomato, peppers, cu-
cumbers, etc. and consumers are directed to the imported vegetables.

Serbia has extremely high potential for organic production. The develop-
ment of organic agriculture could affect the quality of life in local communities
and the state as a whole. Long-term organic farming would help in reducing the
gap between rich and poor regions and achieving stability in production. Also,
through education and informing of producers and consumers it can be built
awareness of the need of consuming organic food in function of health im-
provement. The necessity of this research appeared because of the lack of in-
formation in management of small and medium households, which make the
largest number of agricultural organizations in Serbia.

Because of that, and many other facts such as economic result (profitabil-
ity), social responsibility and environmental preservation, number of organic
producers is increasing each year. This can be confirmed by Table 1 which
shows number of organic producers in region of Balkan and East Europe in the
last four years.

Table 1. The organic producers in the region from 2011 until 2014

Increase
Year 2011 2012 2013 2014 from 2011

to 2014
Country Producers | Producers | Producers | Producers %
Albania 146 39 39 39 -73
Bosnia and Herzegovina 25 25 24 24 -4
Bulgaria 1,562 2,754 3,854 3,893 149
Croatia 890 1,528 1,608 2,194 147
Hungary 1,433 1,560 1,673 1,672 17
Macedonia FYR 419 554 382 382 -9
Romania 9,471 15,315 14,901 14,159 49
Serbia 312 1,073 1,281 1,281 311
Slovenia 2,363 2,682 3,049 3,293 39

Source: http://www.organicdatanetwork.net/odn-statistics/odn-statistics-data (access 30/09/2016).
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According to Table 1 in almost every country in the region Balkan and
near Serbia (except Albania, Bosnia and Herzegovina and FYR Macedonia)
number of organic producers increased significantly in the last four years. Main
increase in 2009 was in Serbia, from 312 to 1,281 producers, Bulgaria from
1,562 to 3,893 and Croatia from 890 to 2,194. A positive trend of growth in
number of producers had Bulgaria, Croatia, Hungary, Romania, Serbia and Slo-
venia. In those countries number of organic producers was increasing almost
each year taken into analysis.

The aim of this research is synthesizing all aspects of management, risks
and investment opportunities to make appropriate entrepreneurial approach to
holdings engaged in organic production of different types of vegetables. Besides
that, it is also considered a legal framework for organic production in Serbia,
possibilities and restrictions that are brought by the state.

15.2. Methodology

For research, it has been used methodology of analysis of literature and sta-
tistical data in the field of management, agribusiness and organic production,
which was completed by a series of interviews with the producers. It has been in-
terviewed six farmers involved in organic production in the Republic of Serbia.

In order to gather the necessary information, we used the technique of di-
rect interviews. In this type of testing, the instrument is prepared as a list of re-
search problems and questions tailored specifically to an individual. Questions
are asked in a particular order, and the interview is not arigid plan, but
it serves as a reminder of topics that must be processed. The advantage of the
partially structured interview is that it allows the possibility of checking some
information with others from the same source and makes their comparison
[Novicki, 2004].

15.3. Results

Management capabilities in organic production today are as important as
technical capacity. This production requires even additional management skills
if we have in mind the complexity of the type of production [Vegetable Gazette,
num. 14]. Besides the above, managers in Serbia do not have enough business
experience in market conditions, and they need help in the knowledge, skills and
standards of organic production. One form of assistance is the dissemination of
managerial knowledge through consulting [Mihailovi¢, 2007].
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Management of production

Management of the production process is essential for rational logistic
action and economic efficiency of reproduction cycle. In agriculture, this seg-
ment refers to the planning of work, labour, sowing, harvesting, etc. The follow-
ing plans are the most important for decision makers in small households:

e Plan of the required amounts of vegetables for each period,

e Planting plans with precisely specified dates for each type,

e Plan of the area that is required for normal growth of vegetables,
e Plan of rotation crops,

e Plan of planting crops according to the seedbeds.

Finances management

Financial management includes planning of investment and current spend-
ing, bill paying, book keeping, paying employees, payment of taxes, etc. What is
missing in Serbia is, eventually, free training in the field of book keeping for
owners of small and medium-sized households, especially because of the com-
plexity of the fiscal system in this field. However, interviewed producers of or-
ganic vegetables pointed out the site of Agricultural extension services of Serbia
[Agriculture Extended Service of Serbia, 2016], where are found a lot of litera-
ture on this subject, and the list of advisors by specialty and regions.

For small and medium producers of organic products, the most im-
portant is to seamlessly do book keeping that the inspectors require, such as:

e Plan of property,
e Extract from the register of holdings,
e Bills of purchase of seeds and other products, etc.

Decision makers on households need to learn basic book keeping, to syn-
chronously keep accounts, and to use Excel program (or other, similar program
for calculating and recording).

Human resources management

Possibilities for human resource management in agriculture are numerous.
The method of management depends on the owner’s management skills. Im-
portant is the fact that the wage workers usually use only the kinetic energy and
not a creative one, which is used for finding better solutions and practices in busi-
ness [Lekovi¢, 1998]. Therefore, in addition to hiring seasonal workers, there is
aneed to take into account the human capital that will sustain the entrepreneurial
spirit of household (Table 2).
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Table 2. Human resources in agricultural production divided into the categories

Family members

The benefits of working with family members are knowledge of the workers
who usually work without formal charges and who are dedicated workers

Local labour
force

The population in rural areas is in most cases the main source of seasonal
labour. The benefits of employing them are the proximity and the possibility
of finding “trusted” people. The disadvantages are the motivation, education,
and their unwillingness to work intensively

Foreign labour

In Serbia mostly come from Romania and Bulgaria. The advantage of opting
for this work force is an extremely efficient and willing to work more hours,

and students

force and the disadvantages are the necessity of providing shelter, food and lan-
guage barriers
All agricultural educational institution (whether school or university) has in
its program a mandatory practice. The advantage of the decision for this
Interns work force is in low cost (sometimes even unpaid work). The disadvantages

are reflected in the fact that this category of labour generally is available only
for part of the season, and at least in August and September, when there is
the most intensive work

Woofers [World
Wide Opportu-
nities on Organ-
ic Farms, 2016]

Mainly young people, who travel around the world and work on farms of
countries that are members of the organization WWOOF (World Wide Op-
portunities on Organic Farms or Willing Workers on Organic Farms), or
which are not members, but have “hosts” who care about their stay at
a particular farm. Despite their popularity, in Serbia there is only one house-
hold which is registered as the host for woofers. The advantages of hir-
ing woofers are free labour force in exchange for food and accommodation.

They are motivated professionals who have rich experience, so thanks to the

most professional of them business can be even improved. The disadvantage
is the uncertainty. When they arrive, the moment of departure is unknown.
Their working hours are usually shorter than the traditional seasonal work,
and there are language barriers.

Source: Lekovic [1998], World Wide Opportunities on Organic Farms [2016].

Management of the process of organic certification

One of the important factors in organic production is the work on the certifi-
cation process. Final consequence is that without this certificate the price of prod-
ucts will never be justified in the eyes of consumers. This process is a logical se-
quence of events resulting from a production plan, management of the household
and financial resources. The manufacturer shall maintain records on the use of plots
of land intended for organic farming in the prescribed form. These records contain
information on the order of applied operations, fertilizer, processing, protection,
and irrigation, and all other operations applied before and after harvesting.

All depends on which regulations producers are applying. For example, if
an organic product was directed to the Swiss market, then it should be applied to
Bio Suisse standard [Bio Suisse, 2016], which is very rigorous. In this case, there
should be no conventional nursery on the estate, i.e. it must all be organic. Then,
at harvest it must be used gloves that do not contain latex, and they are supplied
exclusively in Switzerland. Also, 7% of the area should remain undeveloped (as
an ecological zone). Inspection by the EU standards is much simpler, but the ma-
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jor predispositions are good management skills. Average cost of inspection for
certification per hectare is about 300 Euros, and that depends on the inspection
agency. It is necessary to bear in mind that the yield in the first year of the certifi-
cation process does not mark as organic. The so-called conversion takes 3 years.

To established organic production in Serbia, it is necessary to provide spa-
tial isolation of parcels and farms of the possible sources of pollution and pre-
scribe the quality of irrigation water and air. Engaging plot of land in organic ag-
riculture can start immediately if the land has not been used in the last two or
three years (for perennial plants) or processed without the use of synthetic —
chemical means for fertilization [The Ministry of Agriculture, Forestry and Water
Management of Serbia, 2016]. If the plot was used with the funds of synthetic
chemical origin, it can be switched to organic agriculture at the end of the transi-
tional period (conversion) — two or three years for growing crops without using
synthetic chemical means. All authority over the certification of organic produc-
tion has the Ministry of Agriculture, Forestry and Water Management of Republic
of Serbia and in 2015 mandate to carry out certification of organic production re-
ceived 12 certification organizations. Based on the report of authorized certifica-
tion organization, Ministry of Agriculture since 2008 has been making the unique
records of organic producers (certified and those during the conversion).

Risk management

Agricultural production is subject to many uncertainties. First, the nega-
tive consequences of large-scale, industrialized conventional agriculture under-
mine the earth’s capacity to continue producing food [Anton, 2010]. In deciding
the future trajectory of agriculture, it is important to balance the known harm
caused by our current, high-input agriculture system with the potential costs and
benefits associated with a transition to alternatives. Yield is only one factor
within a set of complex socio-economic forces that determine what management
practices growers adopt, how much land is dedicated to agricultural production,
and how much food is available and accessible for the hungry [Ponisio and
Kremen, 2016].

Any farm production decision plan is typically associated with multiple
potential outcomes with different probabilities. Weather, market developments
and other events cannot be controlled by the farmer but have a direct incidence
on the returns from farming. The risks that threaten agriculture are divided into
basic and additional. Hail, fire and lightning represent basic risks, storms, spring
frost, autumn frost and flood fall in additional risks. Under the influence of cli-
mate changes, one insurance company as an additional risk recently introduced
drought [Birovljev et al., 2015]. In this context, the farmer has to manage risk in
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farming as part of the general management of the farming business. Hazards and
unforeseen events occur in all economic and business activities and are not spe-
cific to agriculture.

We will show how options influence decisions and reduce eventual risks
that farmers could face on the market. To illustrate, we will say that on October 1,
2014, Serbian organic wheat farmers could have sold their 2015 crop for 320€/t
by selling a July 2015 futures contract on the Procurement agency in Serbia.

If wheat price at harvest in July is 300€/t, farmer buys a futures contract
for 300€/t for a net gain of 20€/t on the futures market, and then sells wheat for
300€/t in the cash market. His net position is 300€ + 20€ = 320€/t. If wheat price
at harvest is 340€/t, farmer buys a futures contract at 340€/t for a net loss of
40€/t on the futures market, and then sells wheat for 340€/t in the cash market.
His net position is now 340€ - 20€ = 320€/t. Furthermore, on October 1, 2009,
Serbian organic wheat farmers could have bought an option that gave them the
right to sell a July futures contract for 320€/t. If wheat price at harvest is 300€/t,
they will exercise the option. More precisely, they will sell a futures at 320€/t,
buy one at 300€/t, for a gain of 20€/t. On the other hand, if wheat price at har-
vest is 340€/t, they do not have to exercise this option.

Even if farmers do not want to trade with futures or with a government,
they have some other possibilities to succeed. To moderate some risks, they can
do a diversification of the production, or they could make forward contracts with
processors. To conclude, there are a lot of options that can reduce the downside
risk without giving up the upside potential [O’Shaughnessy, 2005].

The start-up of entrepreneurial process

Management development in SMEs, unlike large companies, has its specific-
ities. In the first phase of work and business of small companies attention is mostly
focused on the product and its placement [Mitrovi¢, 2009]. This is precisely the
period in which the most important are knowledge and skills of producer, because
he is the holder of managerial functions.

Reorientation on the organic type of production requires new investments in
machinery and means of production. In the growth phase, there is a limitation of
the resources, and the question of fixed assets is very significant in developing new
ways of doing business. This paper analyses a household that for the first time is
performing the process of organic production.
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Investment calculation for organic production in the greenhouse

With proper organization and management of the estate, by hands it can
be produced up to 3,000 vegetable seedlings’. Each part of plan, from labour to
yield, must be ensured so that the production process will be effective. Produc-
ers, who have been interviewed for this article, and who do not use or use poor
machinery, said that, if hand work is intense®, it can also generate a higher yield
per hectare than the mechanized work. However, they stressed that in this case it
is necessary to keep the farm level in small businesses and to provide additional
resources during the winter.

Organic farming is a production method that requires a big commitment, and
thus performance. As the managerial capacity is developing through experience, in
the initial phase of low mechanized organic farming, it should not be produced
more than 2,000 seedlings. Table 3 presents an overview of the necessary invest-
ment for organic production of around 2,000 vegetable seedlings’.

Table 3. Material and investment for starting phase of production of 2,000
vegetable seedlings

Infrastructure Costs €
Greenhouse of 0.3ha 2,000 (average cost)
System for heating greenhouse 1,000
Refrigerator 2,000
Extension for the preparation of seedlings depends on the existing infrastructure
The main irrigation system 500
Tools and equipment
Cultivator 2,000
Knapsack sprayers 50
Rakes, shovels, spades and wheelbarrows 70
Black foil 100
Crates, weighing 100
Trailer 200
Total costs 8,020

Note: Costs are approximate for 2011 and they are variable in case of different suppliers.
Source: own calculation.

As the certification of organic production takes about 3 years, a medium-
-term planning is minimal challenge for decision makers. Table 4 presents the
medium-term plan of investment on holdings in order to increase production at
15,000 plants.

Such investment plan must be accompanied by an adequate investment
program i.e. business plan which is serving as a proof that investments are care-
fully planned and have operational and financial sense.

3 Interviewed producers gave an example of tomato production.
* From April to August even 50 hours a week.
> The estate and field were not calculated.
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Table 4. Medium-term plan for production of 15,000 plants

Infrastructure Costs in €
2011 2012 2012 2013 2014 2015
Land Bought in 2010
Facilities Bought in 2010
Barn (76x22) Bought in 2010
Storage 1,000
Refrigerator 2,000
Greenhouse 2,000
Certification 300 300 300 300
Workshop 3,000
Mechanization
Tractor (30ks) 12,000
Cultivator 2,000
Equipment
Tool for gardening 70 50
Main system for irrigation 500
System “drop by drop” 700 500
Other equipment 300
Van for delivery 3,500 5,000
Investments per year 16,570 5,800 2,350 5,300 3,800
Trend in investments ) - 65 - 59 44 -7
(year per year) %

Source: own calculation.
The role of the State in entrepreneurial process

Serbia has enacted a new Law on Organic Production (in May 2010), trying
to follow the changes that have occurred in the legislation of the European Union
[Official Gazette of Republic of Serbia, No. 30/10]. It is applicable from 1 January
2011. Article 4 of the Act speaks about promoting of development and promotion
of organic production resources which will be provided from the budget of the Re-
public of Serbia, grants and other sources. Ministry of Agriculture, Forestry and
Water Management, as a ministry of the Republic of Serbia for these questions has
provided terms and manners of distribution and the use of these incentive funds in
2015 by the Decree on the use of incentive funds to support the development of
organic production for 2015 [Gazette of Republic of Serbia, No. 43/15].

In Serbia’s budget for 2015 it was envisaged to subsidize agriculture with
nearly EUR 4.5 million. The support through subsidies was provided by the same
regulation and for organic livestock production. The right to use subsidies had indi-
viduals as holders of domestic commercial farms, then enterprises and cooperatives
if they meet the requirements prescribed by regulation. Exercising the rights to sub-
sidies was not only for the owners of land that is used for organic production, but
also the tenants of the land, engaged in organic production. Namely, it was subsi-
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dized hectare area in which has been performed the organic production. For crop
production per hectare the state approved EUR 243, for vegetable production EUR
340 per hectare and for fruit and wine production EUR 437 per hectare. The right
for encouragement from the Republic of Serbia had producers of organic products
that have entered into agreements with certifying organizations authorized by Min-
istry of Agriculture.

So far the part of the budget for financing organic production was low,
and the aid was allocated only in the form of direct assistance. There are pro-
posals to provide indirect assistance to organic producers, for example to reduce
the rate of VAT in turnover of organic products, but such measures are still only
an option. Financial support for organic production has started for the first time
in 2005/2006. The volume of subsidies for organic production was EUR 19,000.
In addition to this sum the Ministry of Agriculture, Forestry and Water Man-
agement together with the Ministry of Economy and Regional Development also
subsidizes approximately 50% of the certification costs of organic production.

15.4. Conclusions

Development of organic agricultural production implies many efforts that
come from areas of finances, human resources, risk management, law, etc. In this
area, as in other parts of Serbian economy, entrepreneurship gets more and more
important role because entrepreneurial process can be useful in developing and im-
proving small and medium agricultural holdings in way of production, productivity
and efficiency. This paper has presented main parts of entrepreneurial process on
small and medium agricultural holdings in Serbia, including possible investment
calculation in organic production with risk perception, so as the stimulus that have
been brought by the state. All three parts of the paper present unique entrepreneuri-
al process created for enhancing market possibilities of organic producers.

Using methodology of literature analysis and interviews authors were en-
abled to analyse main parts of entrepreneurial process in organic agricultural
production in greenhouses. This process included the analysis of:

e Production management in organic agriculture, with elements of planning,

e Financial management — the accounting and book keeping, with possible
investment calculation for new greenhouse,

e Human resource management, where authors made an analysis for possible
and needed working force on households,

e (Certification management as an important and unavoidable step in organic
production,

¢ Risk management where authors gave optional decisions for possible reduce
of eventual risks that farmers could face on the market,
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Involvement of the state in promoting the organic agriculture, where it can
be seen a regulatory framework and budget for development of this type of
production. The state is trying to stimulate farmers to re-orient on the organ-
ic production method, but in the opinion of the surveyed farmers incentives
that the state pays are not enough.

At the end of the analysis, authors made a conclusion that organic produc-

tion in Serbia is still a risky and costly investment. There are many interested
producers and enough natural resources for this kind of production, but for en-
trepreneurial process it is important to include and manage all the elements pre-
sented in the paper.

f—

x

10.
11.
12.
13.
14.
15.

16.

References

Agriculture Extended Service of Serbia, http:// www.psss.rs (September 2016).
Anton, J, Risk management in agriculture: a holistic approach, OECD Publica-
tions, 2000.

Bio Suisse, a private-sector organization, is the federation of Swiss organic
farmers, http://www.bio-suisse.ch (October 2016).

Birovljev, J., Vojinovic, Z., Balaban, M., Potential of agricultural production
and its impact on insurance premiums, Economics of Agriculture, no. 3, 2015,
pp- 705-723 (UDC: 631.1:368.171).

Investment Program for Vegetable Production in Greenhouses, Vegetable Ga-
zette, num. 14, pp. 146, www.poljoberza.net/PG14 2.aspx (September 2016).
Lekovi¢, B., Management: Philosophy and Technology, Zelnid, Belgrade,
1998, pp.161.

Mihailovi¢, B., Savi¢, M., Kati¢, B., Konsalting, odrzivi razvoj i organska pro-
izvodnja: perspektiva Srbije, Industrija, Economics Institute, Belgrade, vol. 35,
Iss. 4, 2007, pp. 81-94.

Mitrovi¢, M., Modern Management, Interview — Magazine “Profit”, February 2009.
Novicki, M., Human Rights Monitoring: Monitoring of the observance of hu-
man rights, Civic Initiatives, association of citizens for democracy and civic
education, Belgrade, 2004, pp.83.

O’Shaughnessy, J.P., What works on Wall Street: a guide to the best-performing
investment strategies of all time, McGraw-Hill Professional, 2005, pp. 357.
Official Gazette of Republic of Serbia, no. 30/10.

Official Gazette of Republic of Serbia, no. 43/15.

Organic producers in Europe 2011-2014, http://www.organicdatanetwork.net
(September 2016).

Ponisio, L., Kremen, C., System-level approach needed to evaluate the transi-
tion to more sustainable agriculture, Royal Society Publishing, 2016.

The Ministry of Agriculture, Forestry and Water Management of Serbia,
http://www.minpolj.gov.rs (July 2016).

World Wide Opportunities on Organic Farms, http://www.woof.org (September
2016).

205






16 Critical factors for risk reduction in the Serbian
agri-food sector’

Branko Mihailovi¢, Predrag Vukovi¢
the Institute of Agricultural Economics, Belgrade, Serbia
brankomih(@neobee.net, predrag v(@iep.bg.ac.rs

Abstract

Climate change and uncertainties related to energy sector in terms of the high
degree of globalization of markets can in a relatively short period of time cause
a significant change in demand, scope and structure of agricultural production,
causing both price volatility and threaten food security. The lack of predictabil-
ity in the business of agri-food sector is conditioned by the lack of long-term
contractual relationship between the food industry and manufacturers of raw ma-
terials, as well as lack of market integration, primary agricultural production and
industry that the benefits for their input just agricultural products. Accordingly,
the article analyses the key risks to which the group is exposed to the agri-food
sector in Serbia. It is primarily about: institutional, financial, market, technical
and operational risk. In article is shown the risk matrix in which are listed the
specific risk events and their potential effects, the probability of the event, as
well as the proposal of some of the key measures to overcome them.

Keywords: risks, competition, critical factors, the agri-food sector
JEL Classification: D81, Q12, Q14

16.1. Introduction

To organize business environment for agricultural producers, companies,
associations and other interested parties, in fact means, way to organize individ-
ual institutions, their relationships on market principles, and all these relations
regulate in a consistent system. The condition for this is to organize and func-
tions of the state on a modern way, in terms of stimulating, development-
oriented factors of the economy.

It should be noted that the macroeconomic environment is so organized that
works in harmonious interaction of individuals and institutions. In this context
should function individuals with new rights and obligations, with the new own im-

" The paper is a part of the research at the project 46006 “Sustainable agriculture and rural de-
velopment in terms of the Republic of Serbia strategic goals realization within the Danube Re-
gion”, financing by the Ministry of Education, Science and Technological Development of the
Republic of Serbia in the period of 2011-2016.
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age. The same applies for all institutions, which along with the new rules must have
individuals and groups with clearly defined roles.

Serbia has great potential in the agricultural sector, which is not fully uti-
lized [Simonovi¢ et al., 2012]. With adequate strategic planning and risk reduc-
tion, agriculture can make a major contribution to the economic development of
the country. This is because of its connections with and influence on other sec-
tors, which is extremely important for the development of Serbia, due to the fact
that it employs, directly or indirectly, a large number of people involved in sig-
nificant work in foreign trade, ensure food security for citizens, contributes to
rural development and ecological balance.

Realization of agricultural competitiveness requires from macroeconomic
management to change the basic elements of agricultural development strate-
gies, primarily in the direction of creating a sustainable agricultural system,
which leads to the growth of knowledge and innovation, as well as in the direc-
tion of market development and agricultural chain products. Namely, agricultur-
al production in Serbia insufficiently fulfils the requirements of the market in
terms of quality, price, range, delivery of products and organic production
standards. Low capacity utilization and the inability to product placement are
result of the business philosophy, which is the production of an end in itself,
where the ecological aspect of production was relegated to the background. This
attitude towards the economy led to higher inventories, which were further max-
imizing already high production costs [Mihailovi¢, 2007].

At the same time, the necessary business decisions were not made on time;
technology, labour and production discipline were not at a satisfactory level. The
condition for achieving sustainable development is the introduction of automa-
tion, flexible manufacturing system, achieving high-quality products, revitaliza-
tion funds for the work, which should contribute to reducing the risks in agri-food
sector in Serbia.

16.2. Factors having positive and negative impact on the flow of agricultural
development in Serbia

Agriculture is one of the pillars of economic development of the Republic of
Serbia, and its importance to the national economy, in addition to economic has
also and social and environmental component. The main characteristic of changes
in the agrarian structure of Serbia during the transition is that they take place be-
tween the conversion of state / public property into private (investors bought large
estates with infrastructure, equipment and facilities), while the turnover of land be-
tween private owners was not significant (private property was not subject to major
transactions involving large, external capital accumulated outside agriculture).
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At this point we will give an overview of the basic parameters that have
decisive influence or which in the future could affect the flows (both positive
and negative) of agricultural development in the Republic of Serbia. The follow-
ing lists represent the most important factors of positive impact on flows of agri-
cultural development:

1. Favourable natural resources (location, soil). The Republic of Serbia has
favourable natural conditions for the development of a variety of agricultural
production, because it is located in the most suitable area of north latitude.
Along with climate, soil is the most important natural condition for the de-
velopment and arrangement of agriculture. According to the Statistical Office
of Serbia agricultural land makes 65.6% of the territory of Serbia [Republic
Statistical Office, 2013]. The Republic of Serbia possesses 5,346,597 ha of
land (agricultural, forest, other land), or 3,437,423 ha of utilized agricultural
land (0.48 ha utilized agricultural land per capita) [Republic Statistical Of-
fice, 2012]. Even 73% of utilized agricultural land makes arable land and
gardens (more precisely 2,513,154 hectares).

2. The Republic of Serbia possesses sufficient quantities of water to meet their
needs, but only if it is used on rational way and protected against possible ac-
cidental or deliberate pollution. Significant wealth represents mineral and
thermal mineral water, whose variety of physical and chemical characteristics
put in order of the places with the richest areas in the European continent.
From all available water less than 8% originated from national territory,
while the remaining 92% of the transit of water. In such conditions coopera-
tion with countries in the Danube basin receives great importance, as well as
developing regional cooperation in the field of management of water re-
sources [Mihailovi¢ et al., 2014b].

3. Numerous free trade agreements (especially the CEFTA agreement, preferen-
tial exports to the EU market, free trade agreement with the Russian Federa-
tion, the General System of Preferences with the United States), the Republic
of Serbia has created favourable conditions for foreign trade in goods in the
field of agri-food sector. These agreements provide a chance to domestic
producers and exporters to the market several times larger than the domestic,
overcome the problem of small markets and to increase capacity utilization,
with the exercise price competitiveness and increase product quality.

4. Certain number of companies is located at the top of the technical equipment
and has highly educated personnel, while other companies are lagging behind
the modern technological and marketing requirements. Since the beginning
of privatization process, most of investment are recognized in the oil indus-
try, beer, milk, confectionery products and in industrial water treatment, on
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the other hand less investment and less technological equipment are recog-
nized in the industry for the processing of sugar, meat, fruits and vegetables.
Factors of negative impact on the flow of agricultural development:
. As a result of the uncontrolled use of chemicals most of the arable soil is
acidic and in Vojvodina is salted. Consequently, there exist need for imple-
mentation of agrotechnical measures in order to improve soil structure — cal-
cification, greater use of organic fertilizers etc.
. Water regime, although it is favourable but is not sufficiently utilized. River
flows are little use for irrigation. Irrigated areas on farms of agricultural hold-
ings (family farms, legal entities and entrepreneurs) covered 99,773 ha,
which represent 2.9% of using agricultural plots [Agriculture Census, 2012].
Consequently, agricultural production depends on rainfall, which are, de-
pending on atmospheric processes and relief characteristics — unevenly dis-
tributed in time and space.
. The ownership structure of agricultural land makes small and fragmented
agricultural holding (used agricultural land per farm amounts to 5.44 ha)
[Agriculture Census, 2012].
. There is a relatively low capacity utilization of the food industry.
. The basic limiting factors for greater and more effective involvement of the
food industry in the international market are the following: insufficient range
of food products in relation to the offer in the developed world; fluctuations
in market quality products, either due to lack of standards, either because of
non-compliance and poor control of applicable standards; lack of long-term
and solid contractual relations or proprietary connection between the food in-
dustry and primary agricultural production;
. Trade liberalization and the reduction of tariff protection (in the framework
of the WTO and the Stabilization and Association Agreement);
. Low competitiveness and innovation of agricultural producers in Serbia. It is
necessary to involve small-scale producers in modern market chain, because
they are not sufficiently competitive, traded in the informal channels, and
their cost of implementation of the standard is high.
. Areas of primary agriculture and food industry for greater investment are not
attractive. Reasons are: institutions are not still developed; institution of neg-
ative/non-stimulating business environment; high investment and political
risk; high capital costs; the presence of a large number of cost; and many
other factors.
. Changes in customers’ behaviour, in their demand or habits and cause chang-
es in the functioning of market chains. It is expected that when the ongoing
global crisis these changes are even more pronounced [USAID, 2009].
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16.3. Institutional risks in the agri-food sector in Serbia

There are different perceptions of risk. Primarily, it should be known the
main factor of risk insurance, something without insurance could not exist. The
risk could be defined as the threat of occurrence of economic or social damage
events that include insurer obligation to pay damage or payment of the sum
insured in accordance with the terms of insurance [Petrevska et al. 2010]. Ta-
ble 1 shows the risk matrix in the agri-food sector in the Republic of Serbia.
Below are analysed institutional risks that affect just the performance of the
agri-food sector in Serbia.

1) Unpredictable agricultural policy. One of the main characteristics of
agricultural policy in the past is its unpredictability. Inconsistency in the formu-
lation and implementation of agricultural policy in the past has caused many
consequences, such as: (1) reduction of investment and productivity in the agri-
cultural sector; (2) non-market spillovers profit between economic actors in the
supply chain; (3) the slow adjustment of food safety standards.

Measures to overcome the risks. In the coming period are evident need to
adopt new laws and by-laws and regulations in the field of agriculture, the appli-
cation of existing laws, as well as for the further development of an institutional
framework, primarily through reform the Directorate for Commodity Reserves,
through the establishment of appropriate laboratory and inspection organizations
(in accordance with EU standards), through reforming the system of advising,
supporting institutions, etc. Institutional support to the country (administrative
simplification) is necessary and in the field to facilitate and expedite the con-
struction of the necessary infrastructure for agriculture.

2) Insufficient use of the program to support rural development.
The programs to support rural development can have significant effects if they
are aimed to increase the competitiveness and innovation of agricultural produc-
tion, increase employment in rural areas, improvement of the environment and
quality of life in rural areas.

Measures to overcome the risks. Rural social capital and stimulation of
the involvement of citizens in decision-making processes at the local level —
must be encouraged more information and educating the rural population about
their role and importance in the process of creating public-private partnerships,
local action groups (LAG) and the like. Especially important is good coopera-
tion of the population / stakeholders with local authorities on issues of rural
development and agriculture, as well as with non-governmental sector in joint
implementation of various activities. Integrative approaches to local develop-
ment are very useful, especially in terms of building local capacity and help
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government agencies and Ministry of Agriculture and Environmental Protec-
tion of the Republic of Serbia in the direction and control of state aid / support.

3) Insufficient development of institutional support and the legislative
framework. Insufficient development of institutional support and the legislative
framework is reflected in non-reformed Directorate for Commodity Reserves,
Advisory services and water management organizations which still operate as
state-owned enterprises. Actual situation is aggravated because it is not imple-
mented the reform of scientific institutions supporting agriculture. On the other
hand, chambers of commerce, cooperative unions and professional organiza-
tions, due to the reluctance to carry out internal reforms, still do not represent
the holders of agricultural development. However, in this period was formed
several major state institutions: the General Inspectorate for the Veterinary Ad-
ministration; plant protection; water; forests; land; agricultural payments; estab-
lished a Register of agricultural holdings.

Measures to overcome the risks. In order to approach extension service
needs of agriculture it is necessary to decentralize and networking consulting
work. Support for these process should be decentralization of the advisory bod-
ies of individual ministries, which would create conditions for more adequate
answers to the needs of individual farms and agricultural enterprises, and the
possibility of a partnership approach to solving business problems. Also, in or-
der to allocate resources efficiently, requires regional exchanges of consultants,
including networking consulting work. Agricultural companies and manufactur-
ers are insufficiently informed about the role and importance of counselling ser-
vices and the education of people, in this sense, is not enough.

4) Undeveloped business infrastructure. Building integrated business
infrastructure in order to stimulate investment activity, attracting foreign and
domestic investment and increase employment.

Measures to overcome the risks. Industrial zones and parks are successful
and efficient mechanisms for the promotion of industrial development. Projects
balanced development of business infrastructure to consolidate resources in
terms of business infrastructure so that they are balanced and do not compete
with each other, but, rather, supplemented by offering facilities that are com-
plementary with other industrial logistics centres.
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Table 1. Risk matrix in the agri-food sector in Serbia

Institutional risks

Risks

Influence

Measures to overcome risks

Unpredictable agricultural
policy

- Impact assessment: average
- Probability: medium

New laws and by-laws and regulations in
the field of agriculture.

Insufficient utilization of
support program for rural
development

— Impact Assessment: High
— Probability: Medium

Rural social capital and stimulating in-
volvement of citizens in decision-making
processes at the local level.

Insufficient development of
institutional support and leg-
islative framework

- Impact assessment: aver-
age
- Probability: medium

In order to approach extension service to
requirements of agriculture, it is necessary
to decentralize and networking advisory
work.

Undeveloped business infra-
structure

- Impact assessment: aver-
age
- Probability: medium

Industrial zones and parks are successful
and efficient mechanisms for the promo-
tion of industrial development.

Financial risks

Risks

Influence

Measures to overcome risks

Rural poverty

~ Impact assessment: aver-
age
- Probability: medium

The active role of the state in terms of
adoption and application of the law; direct
financial support, advice and logistic role of]
the state.

Unfavourable long-term loans
for the purchase of new agri-
cultural machinery and equip-
ment

Impact Assessment: High
Probability: Medium

Collecting of documents of the applicant
and its processing etc.

Unfavourable short-term
loans for export financing

Impact Assessment:
High
Probability: Medium

Approval of loans for financing working
capital for production and exports of
goods and services of domestic origin.

Investment risk

Impact assessment: aver-
age
Probability: medium

Reducing investment risk through diver-
sification of funding sources.

The global financial crisis

Impact Assessment: High
Probability: Medium

To encourage the development of new
processing capacity according to availa-
ble strategic raw materials and market
requirements etc.

Market risks

Risks

Influence

Measures to overcome risks

Insufficient quality of the la-
bour force in the rural labour
market

- Impact assessment: aver-
age
- Probability: medium

Improving knowledge and skills of the
population in rural areas.

Delayed restructuring of agri-
cultural companies

- Impact assessment: aver-
age
— The probability: high

Restructuring of agricultural enterprises
must be made in the direction of the end
of the process of ownership restructuring,
and then the market etc.

213



Table 1 (cont.)
Low utilization of processing |- Impact assessment: aver- |Expanding the assortment of food prod-

capacities age ucts, standardize the quality of products
- Probability: medium and others.

Changes in customer re- - Impact Assessment: High |The development of the food industry

quirements - Probability: Medium that is focused on meeting the needs and

desires of consumers, with an emphasis
on innovation, quality and the like.
Lack of modern market - Impact Assessment: High |[It is necessary to involve small-scale
chains - Probability: Medium producers in modern market chain, en-
hance competitiveness at the level of
processing facilities.

Technical risks

Risks Influence Measures to overcome risks

Technical and technological Impact Assessment: High |Investments in the modernization of

backwardness of agriculture |- Probability: Medium agriculture, which would contribute to its
greater competitiveness on the world
market.
Environmental pollution - Impact assessment: aver- |It is necessary to pass to the technology
age in agricultural production that are friend-
- Probability: medium ly to the environment etc.

Production risks

Risks Influence Measures to overcome risks
Floods and droughts - Impact Assessment: High |The introduction of irrigation systems
- Probability: High and drainage systems.
Hail (storm) and frost - Impact Assessment: High |Modernization of the anti-hail protection
- Probability: Medium and development of varieties tolerant to

adverse climatic conditions.

Pests in the form of plant and|- Impact assessment: aver- |The development of varieties tolerant to
animal diseases age diseases and pests
- Probability: medium

Source: authors’ estimate.
16.4. Financial risks

Most people are risk averse, which can be interpreted so that people do not
like bad things, but they love the good things, and this is a behavior that is
characterized by an aversion to uncertainty [Latham and White, 1994].
Unfortunately, financing of agricultural production in Serbia, as its yields and
associated high financial risks.

1) Rural poverty. Serbian rural areas cover 85% of territory, with 55% of
the population, and form 41% of the country’s GDP [Bogdanov, 2007]. Poverty
of rural areas is closely linked to great dependency rural economy from agricul-
ture. From the point of poverty, especially the vulnerable categories of farms
small and medium size (the farm holdings which have 5 ha), which deals only in
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agriculture, but this category is the most numerous. These households are ex-
posed to high income and market risk due to: the growing competition in the
domestic and foreign markets; small taking a loan and investment; reduced job
opportunities outside of agriculture; the devastation of the area and the lack of
institutional support. Also, the socially vulnerable category includes elderly
people and pensioners, women, youth, internally displaced persons.

Measures to overcome the risks. Although the association of farmers can
reduce the high rural poverty, and improve the productivity and competitiveness
of farmers, without the active role of the state in terms of adoption and application
of the law (which regulate the field of primary agricultural production, trade,
credit, financing, merger), and without direct financial support and advisory and
logistical role of the state — It cannot be expected positive effects of the merger.

2) Adverse long-term loans for the purchase of new agricultural ma-
chinery and equipment. Creating conditions for easier access to credit lines to
banks under more favourable conditions than the market, farmers who are holders
of registered family farms acquired a new agricultural machinery and equipment.

Measures to overcome the risks. Informing potential beneficiaries
through:

e Presentation for associations of agricultural producers;

e Delivery of promotional material of local economic development to local
administrations;

e Promoting vacancy in professional journals;

e The collection of documents of the applicant and its processing.

3) The unfavourable short-term loans to finance exports. Ensuring fi-
nancial assets to support the preparation and implementation of export programs,
employment, increase exports, increase profitability, increase competitiveness.

Measures to overcome the risks. Approval of loans to finance working
capital for production and exports of goods and services of domestic origin, with
a repayment period of up to 180 days, and in accordance with the terms of the in-
dividual competition.

4) Investment risk. For example, investments in infrastructure and irriga-
tion equipment are significant, in some cases, per unit of area is the very high,
and it is necessary to orientate towards a market economy and competitiveness
of agricultural production. For irrigation is necessary to choose the very income
plant, which can pay off expensive irrigation practices. Drip irrigation system
(“drop by drop”) is only suitable for very intensive and income plant species,
which cannot pay the high costs of construction, operation and maintenance of
this system.
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Measures to overcome the risks. Reducing investment risk can be
achieved through diversification of funding sources. For example, the sources of
funding for the construction of an integrated water supply system of Srem areas
can be, among other things:*

e The assets obtained from the Development Fund of Abu Dhabi (the funds
are intended for irrigation projects);

e Potential loan assets from the Kuwait Development Fund, the Development
Fund Emirates, etc.;

e Donor/credit funds and funds of the European Union.

Loan funds of international financial institutions, such as: the World
Bank, International Bank for Reconstruction and Development (IBRD), Interna-
tional Finance Corporation (IFC), European Investment Bank (EIB), European
Bank for Reconstruction and Development (EBRD).

5) The global financial crisis. Lack of investment capital will cause ad-
verse trends in the agricultural sector in Serbia, which is sublimated can be
summarized as follows: reduced predictability of business due to the difficulty
in maintaining macroeconomic stability; increasing the cost of capital; dinar de-
preciation increases the purchase price of the agricultural production inputs and
deteriorating creditworthiness of farmers; reduced purchasing power of the pop-
ulation affected by the decline in demand; insufficient funds at EU and national
level can lead to an increase in the tax burden, but also the abolition or reduction
of agricultural subsidies.

Measures to overcome the risks. In such circumstances, increase the pres-
sures of foreign producers to sell products on the Serbian market, while it is dif-
ficult placement of Serbian goods abroad, and this raises the issue of lack of
competitiveness of Serbian agriculture. Accordingly, it is necessary to:

e improve the marketing activities for agricultural and food products in order
to gain new markets or return to some of our traditional markets;

e support the development of brands in the food industry;

e encourage the development of new processing facilities available to strategic
raw materials and market demands;

e encourage and support investments towards increasing the number of small
and medium enterprises with a market propulsive export programs and pro-
duction.

% Previous feasibility study of the general project of the regional water supply system Srem
with previous feasibility study, Belgrade Banking Academy, to the Institute of Economic
Sciences, Institute of Agricultural Economics, Konzit, Belgrade, 2014.
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16.5. Market risks

In order to reduce risk and uncertainty in the agri-food sector in Serbia, it is
necessary to have adequate information about the changes which happens in the
environment, especially in the market. Market risk cannot be eliminated, but
through market research it can be significantly realize reduced [Mihailovi¢, 2007].
There are many agricultural companies in Serbia which are considered to have
fully mastered the business and to know the market. However, a growing number
of enterprises, agricultural producers and agricultural associations engaged con-
sulting companies, marketing agencies, institutes and other independent advisors
to solve business problems. The main market risks in the agri-food sector of Ser-
bia are given below.

1) Insufficient quality of the labour force in the rural labour market.
The quality of the workforce is one of the limiting factors of economic devel-
opment in rural areas, because investors “bypass” the city that does not offer
high-quality and skilled workforce. On the other hand, more educated popula-
tions are difficult to retain in rural areas with no attractive economic environ-
ment and jobs appropriate for their specific needs and preferences.

Measures to overcome the risks. Improving knowledge and skills of the
population in rural areas (knowledge of economics, marketing, management,
information technology and use of the Internet, etc.) is a very important factor,
as for agricultural production and for diversification of activities in non-
agricultural sectors.

2) Delayed restructuring agricultural enterprises. The complex business
systems in Serbian agriculture provide greater production, the application of scien-
tific solutions, and technical and technological inventions. These systems have
a larger number of organizational units, which are characterized by a relatively
large extent autonomous business decisions. In doing so, these systems are com-
posed of a number of specific economic entities, companies that have special legal
and economic status.

Measures to overcome the risks. Restructuring in our conditions, shall cov-
er all areas of functioning of agricultural enterprises and the result is a delayed
reaction and adaptation to changes. Restructuring of agricultural enterprises must
be made in the direction of:

e completion process of the ownership restructuring and privatization of agri-
cultural enterprises;

e market restructuring which represents a redefinition of the market in which
the company performs with the aim to improve sales and business operations;

e organizational restructuring and changes in the organizational model and the
concept of enterprise operation;
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e Dbusiness restructuring that should result in significant changes in the affairs
of the agricultural company;

e financial restructuring that involves a change in the capital structure of the
company, which is changing the relationship between ownership and debt.

3) Low utilization of processing capacities. There is a relatively low ca-
pacity utilization of the food industry (capacity utilization, which are designed
for the market of the former Yugoslavia, ranges from 30% to 50%). The highest
level of use there is at capacity for the production of mineral water, oil refiner-
ies, mills, capacity for fruit and vegetables, confectionery products, breweries,
dairy and sugar refineries. The lowest level of use is the capacity for processing
animal feed and slaughter houses, causing inefficiencies in operations and weak
competitiveness of the sector.

Measures to overcome the risks. Factors for greater and more effective in-
volvement of the food industry in the international market, thereby increasing
capacity utilization, are the following: (a) expanding the assortment of food
products in relation to the offer in the developed world (not wide enough range
of existing products, a small number of the introduction of a completely new
products or improving existing products and processes, is a small degree of add-
ed value products through increasing role of knowledge, innovation, etc.); (b)
standardization of product quality; (c) entering into long-term and solid contrac-
tual relations or proprietary connection between the food industry and manufac-
turers of raw materials (primary agricultural production).

4) Changes in customer requirements. Changes in customer require-
ments, their demand or habits and cause changes in the functioning of market
chains. It is expected that under the ongoing global crisis, these changes are
even more pronounced. Due to decreased demand in some markets, manufactur-
ers must adapt its production to new requirements, traders need to find new
markets and adapt to the new conditions of sale with a delay in payment, or to
find a new point of sale or new sources of funding. In such circumstances, the
goal is to reach marketing strategy to capitalize on the benefits on the basis of
scale, synergies and external flexibility [Kotler, 2003].

Measures to overcome the risks. In the following period emphasis must be
placed on the development of the food industry that is focused on meeting the
needs and desires of consumers, with an emphasis on innovation, quality, high
level of food hygiene and food safety standards. Development policy of the food
industry must follow global economic trends (such as the concentration capacity
and capital, the introduction of highly sophisticated technology), and in this pro-
cess the role of the state is important, both from the standpoint of security and
protection of competition and control of abuse of monopoly position, and from
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the aspect of fiscal and investment support, especially small and medium pro-
cessing capacities in the rural areas of the country.

5) Lack of modern market chains. The modern market chains in Serbia are
not still built in appropriate way. In the area of primary production, there is present
a high level of competition, while at the processing level is present small competi-
tion as a result of an unattractive area for investment because of undeveloped insti-
tutions; failure to fulfil a EU export standards for a large group of products; as well
as unfamiliarity of real competitiveness due to high tariff protection [Cvijanovi¢ et
al., 2009].

Measures to overcome the risks. It is necessary to involve small-scale
producers in modern market chain, because they are not sufficiently competitive,
traded in the informal channels, and their cost of implementation of the standard
is high. Also, it is necessary to improve competitiveness at the level of pro-
cessing capacity, which would thus find new markets and increase consumption.
Due to decreased demand in some markets, producers must adapt its production
to new requirements, traders need to find new markets and adapt to the new
conditions of sale with a delay in payment, or to find a new point of sale or new
sources of funding.

16.6. Technical risks

On the basis of the surveyed 154 companies (small, medium and large en-
terprises) in the whole of Serbia, the data indicate that in the food industry, the
average age of machinery and equipment is 27.17 years.” In central Serbia, the
average age of machinery and equipment in the food industry is also about 27
years. It is clear that without modern machinery goods produced in Serbia can-
not reach high quality standards and be competitive on foreign markets.’

1) Technical and technological backwardness of agriculture. Constant
technical and technological improvement of agriculture often supports the need for
labour in many segments of the national industry; the results of agricultural produc-
tion can be significantly enlarged with relatively small amounts of additional capi-
tal invested; Given that requires a relatively small investment, agricultural devel-
opment can represent significant savings of human capital.

Measures to overcome the risks. Having regard to the obsolescence of the
equipment used and technology solutions, or lack of equipment in primary
agriculture (here are understood and irrigation systems), there is a need for
significant capital investments in the modernization of agriculture, which would
contribute to its greater competitiveness on the world market (especially the EU

3 The Union of Employers of Serbia, 2010, p. 4.
* The Union of Employers of Serbia, 2010, p. 5.
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market). It should be noted that the introduction of modern technology and
production solutions in agricultural practices requires usually large and
financially strong (commercial) farms.

2) Environmental pollution. One of the conditions for the sustainable
use of resources is the monitoring of the environment and this can be achieved
through the establishment of appropriate inspection services whose professional
staff will be able to perform quality control of land and water resources. Coordi-
nated actions of all services that are related to agriculture, starting from the na-
tional to the local level, it is possible to reduce the level of pollution originating
from agriculture. In this way the state of the environment would improve in are-
as that are involved in agriculture which would result in the production of
healthier and safer food.

Measures to overcome the risks. In agricultural production it is necessary to
transform on technology that are friendly to the environment. Also, through form-
ing services for monitoring the condition of land and water resources gained to
access to a quality of land / water. This service, in cooperation with other profes-
sional services on local or city level have a detailed insight into the quality of soil
and water in the territory of their municipality and its order accordingly unable to
plan all activities related to the further use of soil / water. Also, data service that
could serve as a centre for informing the local population and all stakeholders on
the environmental situation of the municipality in which they live.

16.7. Production risks

Agricultural production depends on biological processes affected by
weather conditions, soil fertility, pests, diseases, etc. Consequently, in agricul-
tural production in Serbia “uncertainty is the only certainty”. Production risk is
significantly linked to agricultural production, in contrast to the production pro-
cesses which are technologically determined and almost always create identical
products. The entropy of the system in this production is the minimum and max-
imum predictability. In agricultural production is vice versa, because agriculture
is under the influence of unfavourable factors that are very difficult to be con-
trolled or avoided. It's about the bad weather, such as insufficient or too rich
rainfall, hail (storm), cold, extreme low or high temperatures, pests in the form
of plant and animal diseases, etc.

Measures to overcome the risk. The introduction systems for irrigation
and drainage, modernization of anti-hail (storm) protection, the development of
varieties plant tolerant to adverse climatic conditions, as well as the develop-
ment of varieties plants tolerant to diseases and pests.
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16.8. Networking scientific-research and consulting activities in the function
of minimizing risk in agriculture

In economic theory, but in contemporary practice, it is well known: if the
total capital, as production potential, conditionally divide to natural (Kp) and
manmade — physical and intellectual (Kh); it is necessary that the total stock of
capital (Kp + Kh) not decline during doglednog time [Milanovi¢ et al., 2008].
The obvious prerequisite for this is to ensure a certain degree of substitution be-
tween different forms of capital, i.e. inevitably reduce natural capital is replaced
by increasing the available human, and primarily intellectual capital. It is, there-
fore, only achieved by increasing the application of already acquired and new
knowledge and the best of modern manufacturing practices, i.e. the use of re-
sources overall scientific and technical and cultural potential.

A substantial contribution to the major role in meeting this important con-
ditions precisely belongs to science, art, or the appropriate network institute that
would provide the necessary support to enterprises in the management of the
transformation process. Over time, the institutes in Serbia have adjusted their
activities and went to meet the needs of the economy.

According to some estimates, in the financing of research projects in Ser-
bia the state accounts for 70% and the private sector with 30%; In developed
countries the situation is inverse: the country accounts for 30% and the private
sector with 70%. In such circumstances it is necessary to stimulate meaningful
partnership between the public and private sectors, primarily in the form of: 1)
intrasectoral mobility of researchers; 2) intersectoral mobility of researchers.
Namely, in solving business problems interdisciplinary approach is necessary, as
they often occur unstructured business problems for which they cannot apply
simple solutions. Also, the results of empirical research show that it is necessary
to do two things: a) decentralization of consulting work, and b) networking of
research organizations.

Analysis of demand for consulting services in agro-complex indicates that
the most engaging are private consulting organizations (70%), and scientific re-
search organizations (20%) [Mihailovi¢, 2011]. The most important criteria for the
selection of consultants are business integrity and professional competence
[Mihailovi¢ et al., 2014a]. The offer consultancy services of research organizations
can be based on contingent approach, with maximum adaptation to market re-
quirements. The selection of consulting services that would be the focus of busi-
ness deals institutes in Serbia can be customized aspects of which are given below.
e The results of empirical research show that in the area of operational man-

agement in companies of agro-complex greatest demand in the area: produc-
tion consulting, standardization of production and creation of business plans;
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in the field of corporate strategy significantly the share of marketing research
and strategic planning [Mihailovi¢, 2011]. Accordingly, it could be enforced
short-term adjustment of consulting business offers services with special at-
tention would be given to consulting in the implementation of certain stand-
ards in production.

Long term adjustment would be made in accordance with the experience of
some countries that have had at the stage of EU accession and after acces-
sion phase. Past experience indicates that certain sectors are potential win-
ners after joining the EU. Potential winners are: tourism, transport, construc-
tion, financial services and consulting services in the field of environmental
protection. Traditional manufacturing industry is essential modernization
and introduction to marketing logic. Consulting services connected with
ecology and environment requirements are relatively new issue, but it is be-
lieved that in the future this segment of the market of consulting services
will have a greater significance. In support of this conclusion is the fact that
this sector is stronger in many countries that have joined the EU. What is
certain is that these services are interdisciplinary.

Development of consultancy services in the field of environmental protec-
tion is under the influence of Serbia's accession to the European Union. The
EU market accounts for about 500 million customers. Accessing this market
imposes harsher operating conditions that are reflected in tougher competi-
tion and a number of regulations in the field of environmental protection,
protection of producers and consumers, etc., and it is inevitably to adapt to
these trends.

In line with this business environment, and bearing in mind the current busi-
ness of institutes in Serbia, it would be useful to require specific organiza-
tional and personnel adjustment: eventually formation a sector of consulting;
training of individual employees for the introduction of certain standards in
production, in order to have certified researchers and consultants in this
field; stimulating networking with other scientific research organizations and
private consultancies.

In the field of environmental management, there are at least three types of
consulting projects that may be included in the job offer: (1) diagnosis of the
environmental conditions, corporate social responsibility and sustainable de-
velopment; (2) education and implementation of standards for organic pro-
duction; (3) interrupting production and technology. The offer of consulting
organization depends on the needs, i.e. market demand for consulting ser-
vices. At the same time, the offer is conditional on human potential of con-
sulting organizations. The most important are the experience and expertise
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of consultants who make it possible to meet the demands of clients on the is-
sue of environmental management.

e At the same time, it is important to emphasize the necessity of increasing spe-
cialization of consultants for specific areas. Specifically, in order to meet the
standards of organic production, it is necessary that consultants have a new
highly specialized knowledge. Ideal for consultants (the so-called CMC —
“Subject Matter Specialist”) involves knowledge of specific areas such as so-
cio-economic consulting, environmental consulting, as well as the introduction
of new regulations and standards in the EU. Consequently, the assumption of
a successful consulting includes the continuing education consultants and ex-
change business experience and innovation through consulting associations.

16.9. Associating of farmers as a response to increased risks in the agri-food
sector in Serbia

Associating or through modern terminology speaking networking, is being
widely spread in the world trend. The aim of association is a synergy that con-
tributes to the networked actors better use of individual performance in the mar-
ket. Global business networking has become a contemporary strategic need,
anew model of entrepreneurial behaviour and global megatrend, which is just
based on the search key competence of the company and the efficiency of organ-
izational and procedural networks, and consists in creating a flexible, synergistic
and competitive organizational structure [Draskovié¢, 2004].

The key objective of the network business connections consists in the re-
alization of its useful economic and organizational effects (direct and indirect).
It is in the literature explains over its fundamental principles of formation and
functional specifics of existence, which is reflected in the dynamic tendency of
organizational development, continuous expansion and development in order to
achieve better positioning and greater success in the market.

Practice has shown that through networking organizational structure,
business processes, scientific research and so on, comes to the key knowledge,
skills and other benefits that are on the market valorised as competitive. Net-
worked partners in business processes is increasingly common use their core
competencies in order to faster, cheaper, more flexible, better quality and greater
results, which creates a competitive advantage in the global marketplace. Ac-
cordingly, below are some models of networking contributing to the spread of
innovation and risk reduction in the agri-food sector in Serbia.

The formation of cooperatives of agricultural producers in the principles
of modern cooperatives, creates the necessary conditions to achieve satisfactory
production and economic results. This concept can be applied to the formation
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of an entire production chain, from primary production, through obtaining
anumber of semi-finished products, to the highest level of finalization. Coop-
eratives of agricultural producers, built on the principles of modern coopera-
tives, can be seen as a business system — company, with all of its business func-
tions, which would be implemented through a service or employees of relevant
specialists. Producers would enter subject of works, tools and their own labour;
on the other hand cooperatives would provide all other services which are neces-
sary for successful functioning of production: commercial — procurement of raw
materials, product sales, marketing; financial — the provision of loans for fixed
assets, the provision of loans for working capital; accounting — keeping account-
ing records for the farm; logistics — warehousing, transportation, distribution.

From the standpoint of available resources, organization, technology and
management, it is assumed that the cooperative is much functional in relation to
family farms. From the above mentioned reasons, observation of cooperatives of
agricultural producers with this aspect would be significant, both in the theoretical
and in practical terms for planning and organization in a variety of conditions mak-
ing. For example, the organizational model of cooperatives of agricultural produc-
ers should be designed so that producers did not transport fruit to the buying cen-
tres, but it submitted them directly from the plot. This concept requires finding the
optimal program transport fruit, with clearly defined levels, from a number of
starting places to destination. The final destination may be controlled, some pro-
cessing facilities or shopping centres. Number of starting places will depend on the
number of fruit producers who are members of cooperatives, as well as the number
and location of their plantations. By the optimal program of transport, which will
enable the efficient transport and distribution of products, with the rational use of
means of transport and the lowest transportation costs, could be reached by the
methods of linear programming [Dimitrijevic et al., 2006].

Clusters can be defined as a critical mass of companies and institutions in
one place, an unusual competitive success in certain fields [Porter, 1998]. Ac-
cording to Porter, a strong competitive advantage in the global economy lie
mainly in local things — knowledge, relationships, motivation — differences that
competitors cannot easily copy, which can best be developed through clusters
[Porter, 1998]. Cluster associating characterized by cooperation and connections
(unification and complementarity) of members, their geographical or local limit-
ing, active channels for business transactions and communications, creation of
joint products and/or services or joint resolution of some need or objective.

The main factors in development of clusters should be companies which
participate in them. Only through their active participation, the cluster will
strengthen and develop. Educational institutions also play a role, and in some cas-
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es have proven to be an important catalyst in the development of clusters. Colleg-
es can have an educational role, but can also be the key factors in research and
development and innovation in the single clusters. Also, part of the cluster repre-
sent organizations for provision of business services with expertise who can be
responding for needs of clusters such as marketing, consulting, etc. organizations.
All these bodies can contribute to the strengthening and development of a cluster
can have a legitimate role in its development. Finally, local authorities, regional
development agencies and other corporate bodies have a significant role in the
promotion of cluster development through interventions, strategic guidance,
grants, creation of favourable conditions for the development, organization of
seminars in the regions, reducing the risk of entering the job or when taking loans,
etc. In most cases, clustering along the line of “bottom-up” leads to the so-called
quasi clusters, namely associations, which in the future have a perspective to be-
come clusters. Worth highlighting the following “clusters”, namely associations,
formed at the initiative of members, not for obtaining state subsidies, but to com-
panies within the cluster strengthen its position in the market [Mihailovi¢ et al.,
2007]: Association of Fruitland, Cluster of farmers in Kraljevo, “Rakovica agri-
culture cluster”, Begecka Vegetable Association.

Business incubators are instruments of local economic development to sup-
port the newly established small businesses in the early years of their growth and
development when they are most vulnerable [Danilovi¢ Grkovi¢, 2005]. Namely,
in the initial stage of the creation of new small businesses they minimize the igno-
rance and lack of experience in management, accounting, market knowledge and
conducting business; these functions are integrated through a common hosting
service and occasionally consultants provide such activities for all companies in
the hall — incubator of new enterprises. According to the same source, the most
important services they provide facilities for incubation include organized access
to expertise, experiences, advisory services, advice and mentoring in key business
networks and groups is also an important element of these capacities. Offer of
physical premises and these services to entrepreneurs increases the likelihood of
success of the company in relation to the company that operates independently:
research at EU level shows that the mortality rate (in the first five years of opera-
tion) of companies that have their business started in the business incubator is less
than 15%, unlike other companies, where it is known that the mortality rate as
high as 50%. The incubator operates as a capacity in which companies enter and
exit, or stay in the incubator companies is limited (usually 3 years).

Contracting community farmers — it usually combine several farmers (4-5),
inside or outside the cooperatives to their farms to be able to rationally make use of
agricultural machinery. However, in Serbia to this contractual community should
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be much higher by the farmer, should go to the exploitation of more powerful trac-
tors and corresponding machine, but in the present size of our family farms. In ad-
dition, when joining larger farms, can be used more powerful tractors within each
individual farms, because the plots have sufficient size (5-10 ha). With that in
mind, here should be to seek appropriate solutions through a special performance
for land consolidation. In addition to the grouping of land ownership, land consoli-
dation should be characterized by the same grouping of land utilization methods.
Joining farmers to monitor association plots. By combining farmers makes it easier
to perform tasks with the help of machines and reduce the costs of production, be-
cause the machines fully exploit the larger surface area of associated farmers.

Contracting Community of Fruit Growers, winegrowers and other users for
the time being. These communities usually formed cooperative or producers out-
side the cooperative, which in certain favourable locations have their own plots,
and are willing to switch to the advantages of large (plantation) production [Miri¢,
1994]. Plant was erected on the land of farmers as a single territory, regardless of
the limits of individual parcels of farmers, which may or may not be marked, to
indicate ownership of individuals. All activities and in raising and later in the ex-
ploitation, which can run mechanized, are performed in the plantation regardless
of the limits of individual parcels. All handicrafts conducted individual on his
land, or even better in his or her lines, that are defined distribution in proportion to
the entered land. In distribution of the resulting product jointly participate accord-
ing to involved work. The transition to a modern organized production break free
members of cooperatives of many heavy handicrafts, while the secured placement
of raw materials. Also, materials other than the production can still participate in
the processing. Manufacturing Cooperative achieved thanks to these communities
best supply sufficient quantities of raw materials required quality, with appropri-
ate time-sharing and low-cost procurement and transportation.

The contracting community of livestock breeders — farmers can come to-
gether to jointly produce milk. Herd is size that can provides efficient opera-
tions. Such contractual community milk producers have significant advantages
over the tendency with us to form a mini-farm in terms of small family farms.
Instead of 3 cow house for a dozen cows, it’s cheaper to raise a barn with 28-30
cows. Also, instead of three rooms with devices for cooling milk, raises one with
better mechanized devices. In our case, each producer must every day perform
tasks in the barn, which deters many to devote to the job. Without stating the
other rationality in cow houses with larger capacity, in which members of the
business community contracting milk producers can easily understand the ad-
vantage of contracting communities. It is natural that the community can be ed-
ucated herders and livestock production lines in others [Miri¢, 1994].
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Associating according to the model of machinery rings — machinery rings
are a special form of organization of farmers in countries with developed agri-
culture (mainly in Western Europe and Japan). The basic idea is to use the most
rational and most productive agricultural machine. Such an approach to the
problem of soil cultivation led to the separation of farmers in two basic catego-
ries. Those who receive the service and those who provide these services. Such
division came to the service providers who are highly specialized only for spe-
cific operations, so that the quality of services at the highest level. In addition,
the maximum exploitation of mechanization, so the price of the services provid-
ed is lower. On the other hand recipients can devote to other problems in its ag-
ricultural production (inputs, product placement) and not be burdened with their
“unused” equipment. Taking into account the fragmentation of holdings in Ser-
bia, as well as the dispersion of the necessary equipment and machinery, creat-
ing mechanical earrings would be achieved more efficient production due to
more rational use of existing resources, where to simultaneously fulfil the econ-
omies of scale. In such conditions, the cooperative should be in their future work
primarily oriented to the work related to the cooperative members. It is neces-
sary for their activities in the future based on respect for the cooperative princi-
ples. Also, unions must be organizational restructure, expand membership, to
formalize relations between the relevant normative acts and ensure their con-
sistent implementation.

It is necessary that cooperative associations and cooperative unions, trains
for cooperative revision to know-how to successfully sanction of previous and
protect future negative phenomena such as for example, that only employees
could be member of cooperative and that they only have right to managing with
cooperative association; that the sale of property of the cooperative; that no pro-
cedure of the law on cooperatives, etc. On that way co-operative association
could become organization of employee in truth sense of the word.

16.10. Conclusions

Reducing risks in the agri-food sector in Serbia can be achieved through
networking of economic actors and ensuring a stimulating business environ-
ment, primarily through measures of agricultural and macroeconomic policy. In
fact, with appropriate policies, which can cause an increase in productivity, agri-
culture of Serbia can build competitiveness and make a significant contribution
to the economic development of the country.

Although in the field of systemic reforms have been lot done in the future
is a key role of the state in creating a favourable and stimulating macroeconomic
and business environment, which is the only basis for stimulating agricultural
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policy, aimed at restructuring, market development and increase investment in
the agricultural sector of Serbia.

Regulated state, developed market, financial, institutional and infra-
structural base, is clear legislation and their effective implementation — today are
the first and main preconditions to economic entities to compete in the market.
In order to achieve the competitiveness of agriculture macroeconomic mana-
gement must change the basic elements of agricultural development strategies,
primarily in the direction of creating a sustainable agricultural system, whose
growth leads innovation and knowledge, as well as in the direction of market
development and agricultural chain products.
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Abstract

The main aim of the paper is to analyse the effects of structural changes in the
agri-environmental assessment of the Bulgarian agriculture. Authors propose
recommendations and possibilities to reduce the adverse effects of the activity of
farms. Evaluations show that the environment influences directly on the activity
of grain producers. They consider that the problems with soil, loss of nutrients in
the humus layer, deposition of deleterious substances into water will degrade the
quality and quantity of their production. The implementation of restrictions as
5% environmental tax per tons of fuel, between 1 and 5% environmental tax on
the use of pesticides and between 1% and 5% of the profit to be invested for re-
search and development would have a strong negative impact on agricultural
holdings in economical aspect and highly positive impact on environment. Im-
plementation of integrated production, whose main element is integrated pest
management. Use of biofuels that emit lower quantity of emissions and renewal
of machinery will impact positively on air protection. In this regard, the state
support is indispensable in the form of subsidies and credits for the purchase of
new equipment and modernization of farms.

Keywords: structural changes, agri-environment state, Bulgarian agriculture
JEL Classification: Q10, Q15

17.1. Introduction

More than 25 years in Bulgarian agriculture is undergoing processes of
continuous changes. They reflect into new structures (land, production and or-
ganizational) of the Bulgarian agriculture. These changes affect the quality pa-
rameters of the environment and the behaviour and decisions of farmers applied
technologies for the cultivation of plants and animals.

Main aim of the paper is to analyse the effects of structural changes in the
agri-environmental assessment of the Bulgarian agriculture. On this base are

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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proposed recommendations and possibilities to reduce the adverse effects of the

activity of farms. The tasks are as follows:

e changes in production, land and organizational structures of the agriculture;

e agri-environmental assessment of the Bulgarian agriculture;

e cvaluation of the possible farmers reaction to introduce environmentally
friendly practices (analysis of results of empirical research);

e conclusions and recommendations for improving agri-environmental as-
sessment.

Part of the research is to be traced out the changes in agriculture and
farms during first programming period and how these changes reflect on the en-
vironment. By conducted survey are summarized possible reactions of farmers
to introduce environmental friendly practices.

17.2. Literature review

Structural changes in agriculture and their impact on the efficiency and
competitiveness of farms, farmers’ incomes, rural development, the quality
characteristics of the environment are the subject of research interest in recent
decades. Some authors [Zimmermann and Heckelei, 2012] consider that agricul-
ture is undergoing a progressive structural change with a decline in the number of
farms. This farm structural change increases the productivity and efficiency of
farming through the redistribution of land and labour and the realization of econ-
omies of scale. Mugera et al. [2011], Bojnec and Latruffe [2013] have examined
the relationship between farm size, farm-level efficiency and productivity.

While the economic benefits from farm structural change are indisputable,
there is still a strong attachment to a highly fragmented structure of family farms
in the policy debate and it seems to be a little consensus about how much re-
structuring, rationalization and consequent decline in smaller farm employment
is acceptable [Buckwell, 2015].

Balmann and Valentinov [2016] identify at least two major problems for
the public debate on agricultural structural change. The first of them relates to
the view ,that farmers are often considered a disadvantaged group and that
structural change affects particularly poor farmers negatively”. A second type
of issues on structural change are related to “criticisms about a tendency of mov-
ing away from peasant farming towards some kind of “factory farming”. Boehlje
[1999] coined the term “biological manufacturing”. Agriculture is increasingly
integrated into value chains in which key actors in the value chain like large re-
tailers define how farmers have to produce. Both types of concerns are not new
and often used as arguments in favour of political protection and regulation of
the agricultural sector like in the EU Common Agricultural Policy (CAP).
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The policy debate regarding farm size inequality is particularly intense in
Eastern Europe, where financial investors have engaged in large-scale land
deals, leading to concerns about further increases in land concentration with an
associated detrimental impact on farming communities [Kay et al., 2015; Van
der Ploeg et al., 2015].

Production structures engaged in agricultural activity and producing agri-
cultural products are the result of a long evolutionary process, depending on the
specific conditions existing in each country, it has different limits in time aspect
[Boehlje, 1984].

17.3. Methodology

The territory of Bulgaria is divided into 28 districts and 264 municipalities
divided into 6 regions. Among the main criteria for selecting the region to con-
duct research can state the following two types:

e Area where grain is the most widely practiced and occupies the largest share
of the total UAA of the area.
e Area where grain is close to the national average.

The selection of the region is based on quota principle where is a suffi-
cient information about major structural proportions in the gross up.

On the basis of statistical information for the area occupied by grain sec-
tor, the sample will be weighed according the area where is located the farm. On
national average, grain production is around 50% of the total UAA. By these
criteria, areas are divided into the following three groups:

e (Grain sector with a share above the average for the country: North-west,
North Central and North-East regions.

e Grain sector with a share about average — South-East region.

e (Grain with a share below the national average: South Central and South-
West region.

In the criteria for selection of area from the study are excluded South-
West and South Central region, because their average cover is fewer than 50%
of UAA with grain sector.

In each selected region, the main objective was to cover more than 5% of
the areas by grain sector. The choice of areas is as follows:

e Northwest region: Tenant/land covered by Levski, Lovech, Montana and
Pleven,;

e North Central region: Tenant/land covered by V. Tarnovo and G. Oria-hovitsa;

e North-East region: Tenant/land covered by Dobrich, Tarhgovishte and
Shumen;

e South-East region: Tenant/land covered by Karnobat, Nova Zagora, Sliven.
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The study was organized by questionnaire with open and closed questions
that supports interview with the owner / manager of the farm. The analysis is
also based on expert opinion and branch organizations and state structures.

According to survey data is used for each question descriptive statistics
which is the basis for an in-depth analysis for disclosure of the essential charac-
teristics of farms in Bulgaria and their environment assessment. The date is dis-
tributed to a arithmetic average — this is the most commonly used average. It is
a reflection of the whole complex of causes and conditions affecting a phenom-
enon. By arithmetical mean are summarized in a single number all observed
values of the studied trait. Another method used for processing the data is factor
analysis. A factor analysis is section of multivariate statistical analysis. It allows
defining generalized criteria (factors), by several variables.

As well for the paper and conducting of agri-environmental assessment of
the grain sector is based on qualitative indicators.

The research connected with environment assessment of grain sector is
a part of a big survey which was conducted as a panel data in 2007 and 2015.
The used data is from 2015, by specialized questionnaire dedicated to agri-
-environment assessment [Harizanova, 2015].

17.4. Structural changes of the Bulgarian agriculture

Within the first programming period of Bulgaria’s membership in the EU,
the economic importance of the agricultural sector in the Bulgarian economy has
stabilized at 4.7-4.8%. The share of employees in total employment remained at
19%, 86.4% of the employed are self-employed.

Generally positive trend of growth of gross added value created in agricul-
ture by 11%, while the value of production increased by 21% in 2014 compared
to 2007. These results are mainly due to the serious increase of plant production
(59%), reducing livestock (13%) and continuing the trend of reducing the pro-
portion of livestock to 28.5% (Table 1).

In recent decades, plant is undergoing processes of limiting the number of
crops. In 2015 — 77.9% of the arable land is dominantly cultivated by four crops.
Many areas are transformed to monoculture agriculture.

The negative trend in the development of livestock is the tendency of re-
duction in the number of animals (Table 2).

The highest share of reduction is noted, during the research period, in
number of goats (over 44%), pigs (over 30%), dairy cows (18%) and ewes
(12%). Increase is observed only for the number of buffaloes (20%). Regardless
of the increasing trend the average size of herds in all livestock, they are still
significantly lower than in most of the EU countries [Hariznova, Metodieva and
Metodiev, 2014]. The average herd size of dairy cows is 8.3 in ewes — 31 ani-
mals, in goats — 9.4, etc.
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Table 1. Changes in sector agriculture (2014 compared to 2007)

Indicators 2007 2014 | 2014/2007
Share of GVA for sector “Agriculture, forestry and fish- 47% 4.8% 204
ery” of the total GVA
Employees in agriculture (thou.) 723.9 666.5 -8%
Share of the employed in agriculture of the total employed 19,0% | 19.0% -
Share of the self-employed of the total employed in agricul- 29.8% | 86.4% 349
ture
GVA for sector Agriculture, forestry and fishery (mln eu- 1443 1607 1%
10)
Production from branch “Agriculture”(mln euro) 3315 4009 21%
Production from horticulture (mln euro) 1566 2485 59%
Production from livestock breeding (mln euro) 1246 1087 - 13%
Production of agricultural service (mln euro) 225 247 10%
Shz%re of productlon-from livestock breeding of the total a1% | 28.5% 12.5%
agricultural production
Source: MAF 2007, 2014.
Table 2. Changes in the number of livestock
Years Cattle Dairy cows | Buffaloes Pigs Sheep/ewes Goats
2007 602,056 335,886 8,968 | 888,609 1,526,392 | 495,484
2008 564,904 314,668 9,222 | 783,649 1,474,845 | 429,834
2009 539,555 296,757 8311 | 729,798 1,400,252 | 360,822
2010 544,456 308,165 9,241 | 664,000 1,367,987 | 356,334
2011 557,641 306,843 9,887 | 608,266 1,454,617 | 341,362
2012 526,112 288,749 9,212 | 530,945 1,361,545 | 293,639
2013 575,584 307,097 9,964 | 586,418 1,369,578 | 289,308
2014 552,807 295,374 9,555 | 553,114 1,335,283 | 292,644
2015 550,201 276,160 10,843 | 600,068 1,331,894 | 276,919
2014/2007 -8.18 -12.06 6.55 -37.76 -12.52 -40.94
2015/2007 -8.61 -17.78 20.91 -32.47 -12.74 -44.11

Source: MAF 2007, 2014.

In Bulgaria, during the transition period is observed a decline in a total
number of farms. This process continues after the country's accession to the Euro-
pean Union. Between 2007 and 2013 the numbers of farms declined with 48%.
According to the data presented in Table 3 the reduction is mainly in landless
farm groups and farms under 5 hectares of agricultural land. Liquidated farms are
more than 230 000 farms (56% of the total), having land up to 2 hectares. The de-
cline happened mainly because marginal reasons, and a lot of small scale and sub-
sistence producers left the sector. Even the tendency there is still farms smaller
than 10 hectares and they have share above 90% of total farm numbers.
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In the holding over 5 ha is observed an increasing in the number, but most
significant is the change in the group from 30 to 50 ha — 108.95%.

Table 3. Distribution of farms by used agricultural land

2007 2013 2013/2007

Agricultural area size Number of Number Changes in
classes farms Structure of farms Structure the number
0 ha 11,212 2.27 9,549 3.76 -14.83
under 2 ha 417,385 84.64 183,643 72.26 -56.00
2-5ha 39,244 7.96 27,808 10.94 -29.14
5-10 ha 10,061 2.04 10,881 4.28 8.15
10-20 ha 5,477 1.11 6,780 2.67 23.79
20-30 ha 1,936 0.39 3,211 1.26 65.86
30-50 ha 1,632 0.33 3,410 1.34 108.95
50-100 ha 1,968 0.40 2,959 1.16 50.36
over 100 ha 4,218 0.86 5,901 2.32 39.90
Total 493,133 100 254,142 100.00 -48.46

Source: MAF 2007, 2014.

Bulgarian agriculture is characterized by a dualistic structure of farms: on
one hand small-scale (usually subsistence oriented) farms, and on the other large
farms (agricultural enterprises). 80% of the used agricultural land is operated by
2.3 % of the farms (514 ha average farm size) and 87% of the farms cultivate
4.8% of the used agricultural land (Figure 1). The rented or used under rent agri-
cultural land — in 2013 is around 83%.

Figure 1. Distribution share of farms and cultivated land 2007-2013
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Source: MAF 2007, 2014 and own calculation.
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According to Farm Accountancy Data Network occurred favourable
changes in the productive and/ or economic results of the farms. Total production
per hectare of crop and livestock unit increases respectively with 71.8% and
38.6%. The net added value per annual work unit increases with 85.3% (Table 4).

Table 4. Average economic indicators of agricultural holdings by years (2009-2012)

Euro per hectare and AWU %
Indicators
2009 2010 2011 2012 2012/2009
Total crops output/ ha 477.1 647.8 745.6 819.9 71.8
Total livestock output / LU 676.7 767.4 783.5 937.9 38.6
Net value added / AWU 415099 | 6255.53 | 6868.38 | 7691.95 85.30

Source: MAF, 2007, 2014.
17.5. Agri-environment state of agriculture

Agri-environment state of agriculture is of great importance to achieve
sustainability in Bulgaria. At this stage the major weaknesses of the environ-
mental perspective in the agricultural sector can be summarized as:

e Destruction and fragmentation of natural habitats;

e Change the way land use;

e Use of fertilizers and pesticides in agriculture;

e Intensive forestry logging, deforestation;

e Overexploitation of natural plant resources;

e Overgrazing or abandonment of pastures and meadows;
e Dissemination of invasive and introduced species;

e Reclamation, water use, adjusting the watercourses.

The air pollutants by share for 2014 are presented in Table 5. In Table 5 is
visible that the agricultural activities are heaving the largest share of pollutions
by ammonia and nitrous oxide. The dynamic between 2007 and 2014 are shown
in Table 6.

During the studied years between 2007 and 2014 is observed a positive
tendency of reducing the amount of realized in the atmosphere pollution in the
air of agricultural activities.

The biggest reduction is observed by ammonia (-73% -2014/2007) and
methane (53%). The other air pollutions are having mostly reduction line
NMVOC (18%) and N,0 with 3%. NOx, CO and CO, during the observed peri-
od are increased average with 4%.
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Table 5. Air pollutants by sectors in Bulgaria for 2014

@ k=1 = =l
§ [0} =} 8-4 §" % § %
Items b E] Pe ZE g g 2% g
2 = S 2 S 3 -] = 2 o g
& ] =8 22 3 5 S =
3 % 28 EE g £ 25% =z
= < £8 T8 4 S £F= 4O
Sulphur oxides (SOx) 75% | 0% | 22% | 3% 0% 0% 0% 0%
Nitrogen oxides (NOx) 34% | 3% | 26% | 3% | 32% | 2% 0% 0%
Non-methane volatile organic o o o o o
09 09 699
compounds (NMVOC) 0% 9% 6% | 11% | 5% % % %
Methane (CHa) 0% | 13% | 64% | 2% 0% 0% | 20% | 1%
Carbon monoxide (CO) 1% 1% 8% | 60% | 22% | 0% 0% 8%
Carbon dioxide (CO,) 63% | 9% 8% 1% | 16% | 0% 0% 1%
Nitrous oxide (N20) 18% | 41% | 0% 0% 1% 0% 0% | 39%
Ammonia (NH3) 0% | 87% | 9% 0% 3% 0% 0% 0%
Source: NSI, 2016 and own calculation.
Table 6. Air pollutions of agricultural sector 2007-2014
Pollutants 2007 2012 2014
Sulphur oxides (SOx) - - -
Nitrogen oxides (NOx) 3621 3538 3780
Non-methane volatile organic compounds (NMVOC) 28117 31039 23866
Methane (CHa) 128969 89128 84166
Carbon monoxide (CO) 1883 1840 1966
Carbon dioxide (CO>) 4344879 | 4246043 | 4535814
Nitrous oxide (N,O) 15723 23765 15263
Ammonia (NH3) 47967 34435 27792

Source: NSI, 2016 and own calculation.

All of the negative impact of the agricultural sector over environment is as
well common for the grain sector. The characteristic of a grain sector has of all
negative traits (except overgrazing as this is a problem of Bulgarian livestock).
Of great importance is to reveal the influence of the activity of grain and wheat
farms on the elements of the environment and is there a mechanism to reduce
the negative activity impact.
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17.6. Evaluation of the possible farmer’s reaction to introduce environmental
friendly practices

Agri-environmental assessment of the grain sector has a special part of the
article and it aims to enclose how grain sector could be changed to be more en-
vironmental friendly. As well are searched a relationship how the agricultural
holdings would change their behaviour.

Figure 2. Assessment of impact of taxes implementation on the economic state
of grain holdings

5% of the profit for research and development

1% of the profit for research and development 1.45
Environmental tax for usage of pesticide - 5% | 1
Environmental tax for usage of pesticide - 1 % | 2

Environmental tax - 5% per tonne of fuel _ 1.75

Environmental tax - 1% per tonne of fuel

0 05 1 15 2 25 3 35 4 45 5
Key: 1 —negative impact; 5 — positive impact.
Source: own calculation.

In order to examine the attitude of agricultural producer to move to more
environmental friendly practice and techniques have been proposed some re-
strictions which respondents have to evaluate. The farmers had a large range of
possible measurements between which they had to choose and evaluate the pos-
sible impact if they are implemented. Part of the questions was directed to influ-
ence the implementation of environmental taxes over the economic condition of
the producers.

Data from the figure 2 shows that most negative impact over the grain
sector will have if are implemented taxes of 5% of the profit for R&D and quan-
tity of used pesticide. Both evaluations are the most possible negative. Even
very negative (1,75) the 5% tax per ton of fuel is with less negative impact ac-
cording the other possibilities.

Although the negative impact of the farmers the implementation of those
types of taxes their implementation may lead to positive effect over the envi-
ronment. The implementation of 5% environmental tax per tons of fuel and 5%
environmental tax on the use of pesticides are evaluated by the farmers as
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measures that will have a strong positive impact on the environment. According
to the respondents’ view, the environmental tax of 1% per tons of fuel and 1%
for the use of pesticides and investment of 5% of the profits for research and de-
velopment would have also a positive impact on the environment (Figure 3).

Figure 3. Assessment of impact of taxes implementation on the environment
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Environmental tax for usage of pesticide - 5%

Environmental tax for usage of pesticide - 1 %

Environmental tax - 5% per tonne of fuel

Environmental tax - 1% per tonne of fuel

Key: 1 —low positive impact; 5 — high positive impact.
Source: own calculation.

Figure 4 shows the distribution of respondent’s answers to the question
that should pay out the weight of the tax implementation. Grain producers state
that the highest weight of restrictive measure should be taken by the state (40%
of the respondents). 30% of them consider that the end user should pay the tax
and 25% believe that it should be taken by the sellers of raw materials. Only 5%
of the grain producers share the view that the tax should be paid by them. This
information may find a conclusion that the grain producers are strictly profitable
orientated structures and they are not willing to help to environment and take
responsibility for their activities.

Grain producers evaluate environmental indicators and how their activity
affects or is affected by a particular indicator (Table 7).

Evaluations show that the environment influences directly on the activity of
grain producers. They consider that the problems with soil, loss of nutrients in the
humus layer, deposition of deleterious substances into water will degrade the quali-
ty and quantity of their production. Indicators as the use of chemical fertilizers and
chemical synthetic pesticides, soil erosion, acidification and soil de-humisation and
soil contamination are evaluated as high influenced indicators by the grain sector.
Low evaluation became indicators as use of water with high nitrate content and de-
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terioration of habitats. According to respondents grain sector is highly affected
from indicators as soil erosion, acidification and soil dehumisation, soil contamina-
tion, air pollution and the use of chemical fertilizers and chemical synthetic pesti-
cides. It is not influenced by loss of habitat and biodiversity and use of water with
high nitrate content.

Figure 4. Distribution of weight of taxes implementation
5%

0,
30% N Taxes to be paid by the sellers of raw

materials
O Taxes to be paid by the state

B Taxes to be paid by the consumer

M Taxes to be paid by the producer

Source: own calculation.

Table 7. Assessment of some environmental indicators influenced by the grain
sector and have influence on it

How much grain How much grain
Indicators sector influences? sector is affected?
1 —no influence 1 — not affected
5 — high influence 5 — high affected
Loss of habitat and biodiversity 2.80 1
Abandonment of land 3.50 4
Deterioration of habitats 2 2
Soil erosion 5 5
Acidification and soil dehumisation 5 5
Soil contamination 4.2 4.8
Pollution of surface and groundwater 3.5 4
Air pollution 3 4
The use of chemical fertilizers and pesticides 5 5
The use of water with high nitrate content 1 1

Source: own calculation.
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17.7. Conclusions and recommendations for improving agri-environmental

assessment

Based on the analysis of changes in production, land and organizational

structures of the agriculture, agri-environmental assessment of the Bulgarian
agriculture and evaluation of the possible farmer’s reaction to introduce envi-
ronmental friendly practices are made general conclusions as follows:

Compared with 2006, the last year before the accession of Bulgaria to the
EU, the number of operators grew more than 13 times.
Changes necessary for the transition to organic production are related to in-
vestments for the development of environmental friendly plant protection, de-
velopment of new crop varieties and innovations in production technology.
During 2007 and 2014 the agricultural sector is still the biggest air pollutant
with ammonia and nitrous oxide.
Between 2007 and 2014 the agricultural sector reduced the amount of gas
emission by ammonia (73%) and methane (53%).
The implementation of restrictions as 5% environmental tax per tons of fuel,
between 1 and 5% environmental tax on the use of pesticides and between
1% and 5% of the profit to be invested for research and development would
have a strong negative impact on agricultural holdings in economical aspect
and highly positive impact on environment.
Farmers consider that the weight of tax implementation should be paid by
the state (40%), by the end user (30%), sellers of raw materials (25%) and
only 5% state that the tax should be paid by the grain producers.

Based on the analysis of agri-environmental assessment and farmer’s

evaluation of possibilities for implementation of environmental practices could
be made some recommendations as follows:

Implementation of integrated production, whose main element is integrated
pest management. By applying this method will be reduced the use of pesti-
cides, excluding highly toxic and usage of selective, less toxic or biological
preparation. This will impact positively on restoration of natural biological
balance and regulation.

In terms of conservation of land and overcoming the problems as erosion
and soil pollution, acidification and dehumisation is necessary to introduce
more stringent measures against the abandonment of land, better implemen-
tation of best agricultural practices, realizing a crop rotation, afforesting
around agricultural land, etc.

In regard with the protection of surface and groundwater and overcoming
problems with their pollution are necessary milling industries which are di-
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14.

rectly related to the activity of grain producers to implement treatment plants
and be able to use recycled water in the processing of grain. At the same
time they must use products that are not deposited in water sources.

Use of biofuels that emit lower quantity of emissions and renewal of ma-
chinery will impact positively on air protection. In this regard, the state sup-
port is indispensable in the form of subsidies and credits for the purchase of
new equipment and modernization of farms.
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Abstract

Nowadays, communication with consumers through certification schemes has
become more and more important, especially for transitional economies and
countries with high level of SMEs. Both, market and individual companies de-
velop strong dependence on information sharing and adding more value through
successful labelling. These conditions have made organizations to rethink their
risk management approaches while special attention needs to be on a proper
promotion of eco-labels. This paper analyses efficiency of eco-labels as a tool
for marketing risk mitigation and the factors that influence consumer behaviour
toward organic and traditional products in developing economies. The results of
quantitative surveys indicate significant differences in consumer attitudes and
behaviour for organic and traditional products and show the importance of new
variables, which can influence the purchasing behaviour, label information use
and consequently marketing risk level.

Keywords: consumer communication, organic and traditional food certification
schemes, risk mitigation

JEL Classification: M30, M31

18.1. Introduction

The agriculture and food industry experiences fierce competition on the
global markets, while these fairly new markets result with new opportunities,
they also create new dimensions of uncertainties and risks in the supply chains
[Ritchie and Brindley, 2000, as cited in: Faisal et al., 2006]. With these market
conditions understanding the consumers’ behaviour and expectations are key

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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factor for future development [Giraud et al., 2011]. Food system in 21% century
faced radical changes, such as more complex supply chains, booming food ser-
vices, changes in demographic situations, social situations, consumption behav-
iour and lifestyle. Also environmental conditions and changes in food produc-
tion systems play an important role [Grunert and Wills, 2007; Luning and Mar-
celis, 2007]. More specifically, increased consumer awareness [Lin et al., 2005],
several serious food crises and major changes in food law [Van der Meulen and
Van der Velde, 2004, as cited in: Luning and Marcelis. 2007] put more and
more requirements on food quality [Luning and Marcelis, 2007]. In same time
market is evolving quickly, transactions move from the domestic sphere to the
supermarkets while information asymmetry is growing.

Economic theory suggests that labelling reduces the information asym-
metry between a seller and a consumer, allowing the latter to make purchase
choices that are more consistent and favouring the correct functioning of the mar-
ket [Bougherara and Grolleau, 2004]. Eco-labels help consumers to distinguish
the organic product from other products, and emphasize that the labelled products
are of superior quality. This implies that the importance of eco-labels in promot-
ing green consumption is their ability (or disability) to transmit these messages to
the consumers. For producers, labelling is a successful tool to achieve higher pric-
es on the market, creating a positive image of the brand, creating good relations
with public authorities and the opportunity to identify ways to reduce costs
[Annunziata et al., 2011]. The problem arises when the market is still undevel-
oped, then eco-label should be promoted on a proper way in order to achieve
above mentioned benefits. Despite the apparent benefits of food labels scholars
have documented that consumers’ actual use of food labels might be lower than
their reported use [Cowburn and Stockley, 2005]; and consumers’ lack of trust in
food labels are used as aggressive marketing tools in food industry [Moorman,
1996, Mazis and Raymond, 1997; Szykman et al., 1997, as cited in: Lwin et al.,
2015; Soo-Jiuan and Khai-Ling, 2007]. The assumption is that quality labels fail
to have an impact on behaviour and food choice unless they are used by consum-
ers [Verbeke and Lopez, 2005; Grunert and Wills, 2007]. Therefore, the objective
of this paper is twofold: (i) to analyse efficiency of eco-labels as a tool for market-
ing risk mitigation and (ii) to analyse the factors that influence consumer behav-
iour toward organic and traditional products in developing countries.

18.2. Research method

Rapidly changing business environment is creating new opportunities but
also new risks. Any economic activity can potentially undergo the following
risks: production, financial, marketing or climatic [Gerasymenko and Zhe-
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moyda, 2000]. From one perspective, risk is defined in terms of a consumer’s
perceptions of the uncertainty and adverse consequences of buying a product or
service [Dowling and Staelin, 1994, as cited in: Faisal et al., 2006]. Risk man-
agement process is focused on understanding the risks, interaction with each
other and minimizing their impact by addressing probability and direct impact
[Norrman and Jansson, 2004, as cited in: Faisal et al., 2006].

The main purpose of this article is to investigate the factors that influence
consumer behaviour toward traditional and organic products and to verify if label-
ling is a valid tool of direct shopping aid to consumers with a view to deriving
inferences that may contribute to better strategic and tactical marketing decisions
and consequently mitigate risk level. To collect data a questionnaire was devel-
oped and administered, with face-to-face interview, to a randomly selected sam-
ple of 400 consumers. In the present study, the food choice motives was analysed
through Food Choice Questionnaire (FCQ) developed by Steptoe et al. [1995]
with some modifications to suit B&H conditions. First part of questionnaire was
made of questions regarding: the socio-demographic conditions of the respond-
ents (age, gender, education, income, household size, working status, buying hab-
it) and recognition of organic and traditional food labels. Second part of question-
naire is measured with a 5-point Likert scale, labelled from 1 (disagree with
statement) to 5 (totally agree with statement) and was made of questions regard-
ing: characteristic factors which influenced buying decision such as health con-
cern, life style, buying frequency, ethnocentrism, hedonism, information, conven-
ience and innovation. Research model is presented on a figure bellow.

Data analysis

Descriptive statistics, Chi-square test, Reliability analysis, Confirmatory
Factor Analysis (CFA) and Structural Equation Modeling (SEM) were used. All
factors with Cronbach’s alpha values lover than the minimum threshold of 0.70
[Nunnally, 1979] were excluded from the model. Goodness of Fit Index (GFI)
will be reported, where values above 0.90 suggest an acceptable fit of the model
[Bollen, 1989; Browne and Cudeck, 1993; Hair et al., 2007; Kline, 2011, as cit-
ed in: Verbeke et al., 2012]. The analysis was performed with AMOS 20 and
IBM SPSS 20.
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18.3. Results and discussion

Purpose of this study was to analyse efficiency of eco-labels as a tool for
marketing risk mitigation and to analyse the factors that influence consumer be-
haviour toward organic and traditional products in developing countries. Results
of organic and traditional-sign recognition are presented in table below.

Table 1. Organic and traditional sign recognition

Organic-sign .o Traditional- -
Socio-demographic characteristics recognition Significant sign recogni- Significant
< level N level
(%) tion (%)
OVERALL RECOGNITION 52.80 n/a 22.80 n/a
AGE
Less than 25 years 41.20 27.10
From 26-35 years 52.20 .081 19.60 .683
From 36-55 years 56.20 21.90
Over 55 years 59.30 23.30
GENDER
Female 55.20 .300 20.80 312
Male 50.00 25.00
EDUCATION
Primary school 38.90 b 5.60 b
Secondary school 51.70 299 25.00 112
Faculty 59.50 24.30
Higher degree 52.60 21.10
EMPLOYMENT
Unemployed 35.00 11.70
House worker 66.70 24.40
Student 41.70 005" 30.00 175
Temporary worker 50.00 31.80
Employed 58.60 23.60
Retired 56.40 17.90
HOUSEHOLD SIZE
Living alone 46.70 16.70
Living with parents 43.40 24.20
Living with spouse 55.00 130 16.30 .602
Living with spouse and one child 61.50 25.00
Living with spouse and two children 60.20 25.50
Other 46.30 26.80
FREQUENCY OF BUYING FOOD
Me only 62.10 20.00
Mostly me 39.50 30.20
Often me 59.30 .033* 19.40 .684
Rarely me 44.20 25.70
Never me 55.20 20.70
Other 41.70 25.00
INCOME
Significantly lower than country average 50.70 22.70
Lower then country average 56.80 21.60
Country average 53.30 875 22.00 .887
Higher then country average 54.50 27.30
Significantly higher than country average 52.40 28.60
Other 33.30 11.10

Source: own calculation.
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Overall recognition of organic product labels in Bosnia and Herzegovina
is on a higher level (52.80%) than the average in the EU (24%) [EC, 2012]. Tra-
ditional product labels recognition in Bosnia and Herzegovina is 22.80%, which
is higher than average in EU (15%) [EC, 2012]. Degree of recogni-
tion/awareness of these two labels differs from country to country and it depends
on a country specific orientation [EC, 2012; Verbeke et al., 2012; Grunert and
Aachmann, 2016]. Situation in B&H indicates that consumers are aware of these
specific labels but due to the weak promotional activities and lack of purchasing
power [Cerjak et al., 2010; Renko and Vignali, 2010; Nikoli¢ et al., 2014] only
3% of population can afford to buy products [Hanson, 2005].

The survey results show that age differences. gender as well as household
size have not significant influence on a level of organic and traditional labels
recognition. Noteworthy, socio-demographic factors, educational and employ-
ment level had significant influence on organic and traditional labels recogni-
tion. The percentage of respondents that had lower educational levels (only pri-
mary school) was found to have significantly lower level of organic and tradi-
tional labels recognition. This is in accordance with the EU study [EC, 2012]
survey participant’s employment level, reflected economic security and its influ-
ence on recognition of both organic and traditional labels is significant. The
same difference with lower organic label recognition was found within of
groups “unemployed” and “student”. Survey results found the basically the same
lower label recognition for the traditional group “retired” which is in accordance
to the EU study [EC, 2012]. Buying frequency as a factor had significant influ-
ence only on a recognition of organic labels. Surprisingly, income as a factor in
our case does not have significant influence on a recognition of organic and tra-
ditional labels which is registered in previous study in B&H [Nikoli¢ et al.,
2014]. These results imply the necessity to include other factors besides socio-
demographic variables. New variables, such as trust in labels or actual usage of
organic and traditional products may be included in order to get better answer on
a question whether labelling can be used as an information tool.

Second part of this research recorded other factors that influence consum-
ers’ choice in B&H. Level of importance attributed to a set of characteristics of
organic and traditional products is presented on a following figure.

250



Figure 2. Importance of other factors which influence consumers’ behaviour
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Results presented in Figure 2 showed that consumers in B&H neither
agree nor disagree (value close to 3) with statements which represent specific
factors. These results show fairly conclusively that consumers might not be
aware of benefits from organic and traditional products/production and support
hypothesis about the necessity to provide additional and more proper promo-
tional activities for both organic and traditional products. To analyse the factors
that influence consumer behaviour toward organic and traditional products in
developing countries CFA and SEM were used. First part was to test reliability
of all factors with Cronbach’s alpha test and results of test are provided in fol-
lowing figure.

After exclusion of all factors with values lower than the minimum thresh-
old of 0.70 [Nunnally, 1979] we proceed with CFA. Through the principal com-
ponents analysis we tried to verify the existence of latent factors that summarize
the motivations towards organic and traditional products. We found five key fac-
tors named as follows: information, specific concerns, family values, safety con-
cerns, added value. These factors explain the 66% of cumulative variance. The
first factor summarizes a set of variables referred to the reading gastronomic
magazine and culinary news, being well informed — reading about the food and
its quality, reading the information about what foods contain and visiting portals
with daily events.
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Figure 3. Crombach a reliability analysis
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The second factor, describes consumers specific concern towards working
conditions and child labour, environmental impact and animal welfare. The im-
portance of these factors is also found in several other studies [Bjerke, 1992, as
cited in: Schlegelmilch et al.; 1996; Brunsa et al.; 2002; Sakthirama and Venka-
tram, 2013]. The third factor refers to family values and to following statements:
“Cooking a meal for me means taking care of my family” and “T prefer to cook
traditional dishes from my region”. Fourth factor, safety concem or health con-
cern is often found as a most important factor in purchase of organic products
[Magnusson et al., 2003]. Last factor is added value, referring to the superior
quality of organic products or connection traditional products — tourism. This is
also confirmed as an important factor in several other studies [Loureiro and
Umberger, 2007; Resano et al., 2007; Dekhili et al., 2011, as cited in: Verbeke et
al., 2012]. Factor loadings are presented in Table 2.
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Table 2. Factor loadings for observed variables

Factors

Reading gastronomic magazine and culinary news

.859

Being well informed - read about the food and its quality

842

Reading the information about what foods contain

739

Visiting portals with daily events

714

Concern towards environment

873

Concern towards animal welfare

.846

Concern towards working conditions and child labour

.838

I feel happy and satisfied when we consume traditional products

812

Organic food is "healthier" than modern industrial food

707

B&H traditional products are original enough to attract the attention of
tourists

.665

Someone needs to guarantee that the product is organic / ecological

.603

Organic food is more caloric comparing to the modern industrial food

784

Celebrations and family gatherings are incomplete without the organic
food

779

Often I doubt in the safety of the traditional product

618

Cooking a meal for me means taking care of my family

.887

I prefer to cook traditional dishes from my region

.823

Source: own elaboration.

Figure 4 shows results of SEM analysis, where factors information, safety
and family values have positive influence on labelling recognition, while added
value and concerns have negative influence on labelling recognition.

Once again initial hypothesis with necessity to push for more promotional
activities is confirmed. Consumers in B&H might be aware of organic and tradi-
tional labels, but due to the low level of promotional activities, lack of purchas-
ing power, etc., they do not trust the message labels and the information that
they disseminate. Another important factor based on the study that needs to be
taken into consideration is value of GFI which is 0.865. This figure indicate that
actual fit of model is not perfect (be above 0.9 where value of close to 1 indicate
perfect fit) and additional/more appropriate variables should be included.
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18.4. Conclusion

Risk management strategies have to include an integrated approach to de-
crease possible losses from one or few types of risks or their combination. In
order to achieve maximum labelling efficiency, it is necessary to conduct public
information campaigns on organic and traditional logos used in that country and
these campaigns should be carried out both by governments and by economic
agents (farmers, distributors, retailers, processors, certification organizations,
etc.) involved in the market of organic and traditional food products. The infor-
mation and findings found in the case studies have shown that B&H consumers’
recognize organic and traditional labels on a level higher than average consum-
ers in EU but actual usage of labels may be significantly lower. We have shown
that many of these factors can influence the effectiveness of current labelling
recognition in the marketplace; some of these factors were the lack of purchas-
ing power or lack of trust in labels which implies that there needs to be in-
creased and more effective marketing campaigns to make labelling more effec-
tive in B&H.

The results of the multivariate analysis studies confirm that the use of la-
belling as an effective marketing and information tool depends not only on the
socio-demographic variables, but also on a variables linked to the lifestyle, to
involvement in particular social and environment themes and on the variables
linked to the degree of confidence expressed toward the different sources of in-
formation. In order to mitigate marketing risk by targeting more efficiently con-
sumers, we need to provide a more precise and useful profile of organic and tra-
ditional food consumers. This will lead to an in-depth understanding of the or-
ganic and traditional sector, the major forces shaping it, and the current market
structure, as well as an understanding of the challenges faced by the main play-
ers of the organic and traditional food industry.

References

1. Annunziata, A., lanuario, S., Pascale, P., Consumers’ Attitudes Toward Labelling
of Ethical Products: The Case of Organic and Fair Trade Products, Journal of
Food Products Marketing, no. 17(5), 2011, pp. 518-535.

2. Bougherara, D., Grolleau, G., Could Ecolabeling Mitigate Market Failures ?An
Analysis Applied to Agrofood Products, 2004 (No. BP 87999 — 26. Bd Dr
Petitjean-21079 DIJON cedex).

3. Cerjak, M., Mesi¢, Z., Kopi¢, M., Kovaci¢, D., Markovina, J., What Motivates
Consumers to Buy Organic Food: Comparison of Croatia, Bosnia Herzegovina,
and Slovenia, Journal of Food Products Marketing, no. 16(3), 2010, pp. 278-292
(https://doi.org/10.1080/10454446.2010.484745).

4. Cowburn, G., Stockley, L., Consumer understanding and use of nutrition labeling:

255



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

a systematic review, Public Health Nutrition, no. 8(1), 2005, pp. 21-28
(https://doi.org/10.1079/PHN2004666).

European Commission, Europeans’ attitudes towards food security, food quality
and the countryside, 2012.

Faisal, M.N., Banwet, D.K., Shankar, R., Supply chain risk mitigation: modeling
the enablers, Business Process Management Journal, no. 12, 2006, pp. 535-552
(https://doi.org/10.1108/14637150610678113).

Geradymenko, N., Zhemoyda, G., New Challenges For Risk Management In
Agri-Food Industry, 113" EAAE Seminar “4 resilient European food industry
and food chain in a challenging world”, Chania, Crete, Greece, vol. 4, 2000,
pp. 17-23.

Giraud, G., Pugnard, E., Schaer, B., Stojanovic, Z., Ognjanov, G., Sitjema, S.,
Zimmerman, K., FOCUS on FOOD Consumers in the Balkans, Focus-Balkans,
2011.

Grunert, K.G., Aachmann, K., Consumer reactions to the use of EU quality
labels on food products: A review of the literature, Food Control, no. 59, 2016,
pp. 178-187 (https://doi.org/10.1016/j.foodcont.2015.05.021).

Grunert, K.G., Wills, .M., 4 review of European research on consumer response
to nutrition information on food labels, Journal of Public Health, no. 15(5), 2007,
pp- 385-399 (https://doi.org/10.1007/s10389-007-0101-9).

Hanson, S., Bosnia-Herzegovina Organic Products,Agricultural Situation and
Market Update, 2005 (https://doi.org/CH6064).

Brunse, K., Fjord, A.T., Grunert, G.K., Consumers 'Food Choice and Quality
Perception. Consumers’ Food Choice and Quality Perception, The Aarhus School
of Business Publ., Aarhus, Denmark, 2002 (https://doi.org/ISSN 0907 2101).

Lin, C.T.J.,, Jensen, K. L., Yen, S.T., Awareness of foodborne pathogens among
US consumers, Food Quality and Preference, no. 16, 2005, pp. 401-412
(https://doi.org/10.1016/j.foodqual.2004.07.001).

Luning, P.A., Marcelis, W.J., 4 conceptual model of food quality management
functions based on a techno-managerial approach, Trends in Food Science &
Technology, no. 18(3), 2007, pp. 159-166 (https://doi.org/10.1016/].tifs.20-
06.10.021).

Lwin, M.O., Vijaykumar, S., Chao, J., “Natural” and “Fresh”: An Analysis of
Food Label Claims in Internationally Packaged Foods in Singapore, Journal of
Food Products Marketing, no. 21(6), 2015, pp. 588-607 (https://doi.org/10.10-
80/10454446.2014.1000450).

Magnusson, M.K., Arvola, A., Hursti, U.K.K., Lars, A., Sjoden, P., Choice of
organic foods is related to perceived consequences for human health and to
environmentally friendly behaviour, Appetite, no. 40, 2007, pp. 109-117
(https://doi.org/10.1016/S0195-6663(03)00002-3).

Nikoli¢, A., Uzunovi¢, M., Spaho, N., Lifestyle pattern underlying organic and
traditional food consumption, British Food Journal, no. 116(11), 2014,
pp. 1748-1766 (https://doi.org/10.1108/BFJ-02-2014-0085).

Nunnally, J.C., Psychometric Theory, McGraw-Hill, New York, Ottman, 1979.
Renko, S., Vignali, C., Competitive Advantage of the Food Industry in the

256



20.

21.

22.

23.

24.

Balkans, Journal of Food Products Marketing, no. 16(3), 2010, pp. 261-261
(https://doi.org/10.1080/10454446.2010.485100).

Sakthirama, V., Venkatram, R., An analysis on Food Choice Motives of Organic
Tea in Coimbatore, Journal of Contemporary Research in Management, no. 8(2),
2013, pp. 35-46 (http://www.psgim.ac.in/journals/ index.php/jcrm/article/view-
File/259/241).

Schlegelmilch, B.B., Bohlen, G.M., Diamantopoulos, A., The link between green
purchasing decisions and measures of environmental consciousness, European
Journal of Marketing, no. 30(5), 1996, pp. 35-55.

Steptoe, A., Pollard, T.M., Wardle, J., Development of a Measure of the Motives
Underlying the Selection of Food: the Food Choice Questionnaire, Appetite, no.
25, 1995, pp. 267-284 (https://doi.org/10.1006/appe.1995.0061).

Verbeke, W., Lopez, G.P., Ethnic food attitudes and behaviour among Belgians
and Hispanics living in Belgium, British Food Journal, no. 107(11), 2005, pp.
823-840 (https://doi.org/10.1108/00070700510629779).

Verbeke, W., Pieniak, Z., Guerrero, L., Hersleth, M., Consumers’ Awareness and
Attitudinal Determinants of European Union Quality Label Use on Traditional
Foods, Bio-Based and Applied Economics, no. 1(2), 2012, pp. 213-229.

257






19 The risks of rural development in Ukraine'

Oleksandr Paviov
Odessa National Academy of Food Technologies, Ukraine
pavilovodessa@mail.ru

Abstract

The aim of the study is identification and classification of the risks of rural de-
velopment in Ukraine, characteristic of their specific features. To achieve the
objectives of the study, the conception of rurality is formulated as a process of
rural social development that takes place in rural areas. Ukraine is considered as
an agrarian country, which has a huge agricultural potential. We characterize the
risks of rural development in Ukraine: cognitive; psychological (mental); specif-
ic (spatial and sectoral); organizational and structural; institutional (political and
administrative) economic and financial; environmental; social. Analysed model
of rural development in Ukraine, the strategy 3+5 — Strategy of prosperous
country and the policy of decentralization of state power. Basing on a compre-
hensive analysis of the risks of rural development in Ukraine it is concluded that
they pose a real threat not only for food security, but also the national security of
Ukraine. The main objectives of the strategy are: rural development and risk
management of rural development in Ukraine.

Keywords: agrarian development, agriculture production, classification of risks,
models of rural development, risks of rural development, rural territories

JEL Classification: R58, Q12

19.1. Introduction

Rurality is defined as a dynamic state of a holistic unity of its anthropic,
material, social and spiritual components. Nummik [1979] noted as a continuous
structural transformation of social life. There is a reduction to the natural and his-
torical basis in rural areas and increase the role of human labour, materialized vo-
luminous non-rural forms of human activity. This is connected with the earth
(natural) area and place of business in the waning deductive sequence — from rural
to semi-rural and non-rural. Rurality are defined a certain dynamic state of being
as an integral unity of his anthropic, material, social and spiritual components.

! Article prepared for International Conference “Risk in the food economy — theory and practice”
organised by IAFE-NRI (www.ierigz.waw.pl), 23-25 November 2016, Jachranka, Poland,
http://ierigz.waw.pl/conference/international-conference-(23-25-november-2016)/program-konferencji
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As indicated, Nummik [1979] a continuous structural transformation of
social life, there is a reduction in the natural and historical basis in rural areas
and increase in the role of human labour and non-rural forms of human activity.
This connectedness with the land (natural) area and place of business the de-
crease in deductive sequence — from rural to semi-rural and non-rural.

Rurality, as the evolution of rural space, is associated with stage of nature
and the development of agriculture. Bichanich [1972] introduced the concept of
turning points (bifurcations) in the agricultural dynamics. Based on the analysis
of changes in the factors of production, such as land, labour and capital, he di-
vided the historical development of agriculture into three phases: subsistence
agriculture; commodity market production; intensive land use and substitution
of the natural fertility of capital. Later this concept was supplemented by
Nefedova [2003], who defined the five stages of evolution of the countryside,
which correspond to the stages of urbanization.

At all times, the attributes of rural identity were the peasantry (social
group), agricultural labour (the main type of economic activity and the mode of
existence of the peasantry) and village (settlement type, the space of life of the
peasantry and other social spheres of the rural population). That is why rural de-
velopment, primarily associated with the agricultural development of the rural
space, in turn is determined by the degree of availability of natural resources and
geographic location or factors “first nature” by Krugman [1991].

Gradually formed the image of rural territories as an object of rural devel-
opment. However, economic studies did not take into consideration the differen-
tiation of rural territories as the system object and space development of the ag-
ricultural sector with its core (agriculture) as the basic industry of these natural
and socio-spatial formations. This can be done due to the expansion of the re-
search field on the basis of inter-sectoral approach. The way of analysing rural
discourse demonstrates the physical economy. In the centre is the physical econ-
omy. It is the idea about the main role of agriculture in the development of hu-
manity as the principal activity ensuring the growth of wealth and the increase
of matter [Rudenko, 2004].

If the physical economy covers the basics of natural science rural dis-
course, the other cross-sectoral scientific discipline — socioeconomic explores
the relationship between the different spheres of public life through the prism of
social and economic integration, social, spiritual and political processes. In the
futuristic concepts rurality allocated a place on the sidelines of the historical de-
velopment, as the first wave of agrarian [Toffler, 2000] or pre-industrial times
[Bell, 1999] of the human civilization. The peasantry as the unfortunate brother
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of primitive societies that civilization did not have time to absorb, there is noth-
ing left except the material support of a privileged minority [Toynbee, 2003].

Another discursive rhetoric presented views of Shpengler, Braudel and
Sorokin. Shpengler [2003] identified a peasant as an eternal man who preceded
the culture, by artificially changing the landscape of farming activities and thus
take root in the soil. Braudel [1995] suggested creative idea of the rural-urban
continuum as the convergence of the towns and villages Sorokin [1929].

So, rural development —is a social process that occurs in the rural area, the
object of which are rural territories. Historically, rural development was associ-
ated with peasant, agriculture and the village that prevail at a certain stage of
development of civilization — agrarian society. In the industrial and post-
industrial era, with the improvement of technical and technological level of so-
ciety, the agrarian mode of production of material goods lost universality, but
remained dominant in rural area. But the economic activity in rural area is not
limited to agriculture. Also social services are rendered there — education,
health, culture. Rural area — there recreational and environmental landscapes that
form the environment as a place of residence and rest not only for the rural pop-
ulation. So rural development is associated with a certain area, economic, social
and environmental components which belong to the various forms of social re-
production. As the object of rural development — rural territories perform im-
portant public functions.

During rural development in Ukraine there are internal and external chal-
lenges and threats, which strained the conditions of modern globalization. The
main risks of rural development in Ukraine have the inner nature.

19.2. Identification of Ukraine as an agrarian country

The Organization for Economic Cooperation and Development (OECD)
defines the level of rurality on demographic criteria (share of rural population in
its total population). According to this criterion, almost all regions of Ukraine,
with the exception of the Donetsk and Lugansk are predominantly rural. We also
use such criteria as:

e population density;

e the proportion of the world's fertile agricultural land;

e agricultural production on 100 hectares of agricultural land,

e agricultural production per one inhabitant of Ukraine;

e the share of gross value added in agriculture production in gross value added
in the region;

e the proportion of the population occupied in agriculture.
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According to these criteria, out of the 24 regions of Ukraine 2 regions are
predominantly urban, predominantly rural 6, the rest — a relatively rural.

According to the Institute of Economics and Forecasting of NAS of
Ukraine agricultural national wealth of Ukraine in the prices of 2012 is estimat-
ed at 4795 billion UAH or $ 210 billion, including agricultural land — 431 bil-
lion UAH, production assets — 2128 billion UAH, human capital — 2236 billion
UAH. To accelerate the development of the Ukrainian village the funds should
be designated in the amount of $ 75 billion (by assessment of the Committee on
Agrarian Policy and Land Relations of the Ukrainian Parliament).

Classification of the risks of rural development:

e cognitive;

e psychological (mental);

e specific (spatial and sectoral);

e organizational and structural;

e institutional (political and administrative);
e economic and financial;

e environmental;

e social.

The cognitive risk of rural development in Ukraine is carried out by the
scientific community, much of which is used in research practice exclusively
sectoral approach. According to their logic, rural development, in the best case,
is artificially limited to the agricultural sector. And at worst, considered as
a historically transient (preindustrial) stage of social development, that reminds
of itself relevant manifestations in countries classified as agricultural where pre-
dominate agriculture and rural population. The peasantry is regarded as an
anachronism and a social layer, conservative with respect to innovation.

This ignores the fact that the advent of post-industrial society does not re-
place the agrarian mode of production of material goods.

The psychological (mental) risk lies in the consciousness of different parts
of the Ukrainian population, entrenched in certain mental images of rural areas,
i.e. full of stereotypes and negative attitudes sometimes. Thus, public institutions
perceive the rural natural and socio-spatial formations as a source of food and
agricultural raw materials. The representatives of big business formed consumer
attitude to the rural areas as a source of profitability. The predominant majority
of the rural population perceives the rural space as a negative for life that is
manifested in the migration of rural youth that their prospects binds exclusively
to the cities. Only a small part of the peasants, living mainly in the suburban vil-
lages, rural areas identified as the vernacular (native) for them. The inhabitants
of the cities of the second and third generations of rural areas evoke a sense of
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nostalgia, while others use them as a place of rest, recreation and rehabilitation.
In view of this, the challenge is in processing of social consciousness, not only
farmers, but also the entire population of Ukraine on the basis of the enduring

values of rural areas.

Specific spatial risks:
an ordinary structure of the rural economy;
inequality in investments between rural and urban areas;
insufficient development of human capital;
lack of competitiveness of the rural social space;
territorial remoteness;
depopulation and migration of the rural population.
Specific sectoral risks:
dependence on climatic conditions and natural resources;
price instability;
slow capital turnover;
significant dependence on the profitability of agriculture;
discontinued technological cycle;
the seasonal nature of production;

e inelasticity of demand for agricultural products.
The most threatening consequences has asymmetrical structure of agricul-

tural production, where on one side there are concentrated large vertically inte-

grated companies of holding type, and at the other — households (Table 1).

Table 1. Structure of agricultural business entities

Agroholdings Medl}lm Farms Economyiof
enterprises the population
Quantity - 0.2 6.8 40.7 4242.0
[thousand units]
Average size 55546.8 1065.6 109.2 1.52
[hectare]

Source: data of the State Statistics Service.

Despite the concentration of agricultural land in the corporate sector,
alack of financial support for small agricultural enterprises, households and
farms, supply to the domestic market a significant part of agricultural produc-
tion. The leading position is occupied by livestock production (Table 2).
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Table 2 . Asymmetrical dual structure of agricultural production
Share in production

Sectors agricultural products

. including animal products
in general

Corporate:

+55.9 thousand enterprises, in-

cluding 160 large agroholdings 55.1 45.5

» 3,5 million people engaged

Individual:

imore than 4 million economy 44.9 54.5

the population

Source: Data of the State Statistics Service.
19.3. The role of agricultural holdings in the agrarian development

The concentration of agricultural production of Ukraine has a positive im-
pact, which is represented by a growth in labour productivity per person em-
ployed in agriculture in 2015 to 6.6 times in comparison with 2000, exports of
agri-food products — 11.5 times, the expansion of foreign investment from USD
20 to 900 million.

The negative sides of the process include:

e the predominance in the structure of sown areas of industrial crops and cere-
als due to their high profitability (rapeseed make up the structure of their ex-
ports 98%, sunflower oil — 90%, corn and soybeans — 50%), low specific
weight of fodder crops;

e reducing the number of animals in comparison with 1990 year by almost
3 times, organic fertilizers — 19.5 times, the number of employees of agricul-
tural enterprises — 7.3 times [Gadzalo and Zhuk, 2015].

Agroholdings do not take part in the social development of rural areas.
Their reception area are the cities in which live owners of these companies, and
from 30% to 50% of managers of medium and large enterprises

The structure and the level of agricultural production

Vegetable sector — 70.3% of total production (in 2011 for the first time the
production of plant products exceeded 1990 year level by 11.6%), of which:
e grains and legumes — 26.5%;
e technical cultures — 21.0%;
e potatoes, vegetables, melons and gourds — 18.1%;
e fruit, berry and grape — 3.4%.
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Animal sector — 29.7%, of which:
e animal and poultry breeding — 14.1%;
e milk production — 11.2%.
Today animal production is carried out at 40% less, than in 1990.

19.4. Risk analysis — results and discussion

Institutional (political and administrative) risks
2007:

e State programme of development of the Ukrainian village for the period up to

2015 — has not been implemented.
2010:

e February — The Concept of the State Target Program sustainable develop-
ment of rural territories for the period until 2020 (September — this concep-
tion has been cancelled);

® June — Sectoral program of socio-economic development of rural territorial
community (model project “New rural community”) — has not been imple-
mented;

® Draft Conception of a comprehensive state reform program and agricultural
development in Ukraine (not approved).

2013:
® The strategy of development of the agricultural sector for the period up to 2020.
2015:

® A single comprehensive strategy for the development of agriculture and rural

territories of Ukraine for 2015-2020.
Economic and financial risks:

e the disparities in the development of vegetable and animal sectors;

e raw monoexport, which is dominated by grain and sunflower oil;

e price disparities in agriculture and the food industry;

e technical and technological backwardness of agriculture;

e imbalance in the innovative development of agriculture and the food industry;

e gpatial discontinuity of agri-food sector.

Social implications economic and financial risk

The most threatening consequences has asymmetrical structure of agri-
cultural production, where at the one pole are concentrated large vertical inte-
grated companies of holding type, and at the other — farms of the rural popula-
tion, which are in spite of the absence of cooperative relations are competitive.
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A significant backlog of animal production negatively affected food secu-
rity in Ukraine. In particular, meat consumption is not respected (34% of sci-
ence-based standards), dairy (42%) and fish products (30%).

Financial and economic threat for rural development is manifested in the
lack of investment support of agricultural production, lack of financial support
for small agricultural enterprises, households and farms.

Environmental risks (soil condition)

The ecological status of rural areas continues to deteriorate as a conse-
quence of a violation of the rules of farming. Failure to follow the optimal bal-
ance in the structure of sown areas of crops sowing forage crops decreased com-
pared to 1990 by 5.2 times, rape — rose from 2000 by 4.7 times, sunflower — 1.7
times. In the forest-steppe and steppe areas under grain crops employs 60-90%
of acreage. All this has a negative impact on the state of soil. In addition to vio-
lations of the rotation is not supported by the balance between crops and live-
stock. According to the EU rules, on 1 ha of agricultural land should be main-
tained one conditional head of cattle, and in Ukraine, the figure is 0.26.

Only in 1990, when the level of organic fertilizers was 8.6 tons per 1 hec-
tare of sown area, and fertilizer nutrients — 170 kg / ha, was achieved simple re-
production of soil fertility. On the 75% of the area agricultural land since 1993
year, the humus content in the soils is 2-3 times below the norm. The annual loss
of humus is to 0.65 tonnes per 1 hectare. The total loss of humus for the last 20
years is estimated at 453.4 billion UAH losses [Kravtsiv, 2015].

Table 3. Regions of export-oriented production and potential environmental disaster

Subjected to erosion | Grains and oilseeds | The share of

Region The area of land, area, |% of culti- area, % of culti- oilse@ds in the

thous. hectare cultivated ar-

thou. ha |vated area| thou. ha [vated area ca.%

[Ukraine 41596.4 17003 40.8 22367 80.5 20.7
Dnipro 2514.6 1018 43.8 1675.8 88.1 29.0
Donetsk 2044.7 1356 66.3 1208.9 85.0 32.0
\Zaporozhye 2246.6 1319 58.7 1398.5 88.0 37.5
IKropivnitskiy]| 2040.4 1029, 50.4 1341.1 81.2 30.6]
Lugansk 1910.2 1602 83.9 889.7 87.9 35.9
INikolaev 2009.2 984 49.0 1301.5 86.7 32.3
Odessa 2593.3 1242 48.0 1501.6] 84.2 23.6
Kherson 1970.6 631 32.0 952.8 72.0 28.2

Source: data of the State Statistics Service.
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Using the prevailing part of agricultural land under grain, sunflowers and
industrial crops has its consequences not only to the deterioration of soil quality,
but also the transformation of the southern, eastern and east-central region to ex-
port-oriented production and potential environmental disaster (Table 3).

Social risks (state social services in rural territories)

Due to cuts in funding of social sphere is the destruction of the existing
settlement network, weakens the value of residential rurality. During 1990-2000
on average annually disappeared 6 settlements, during the years 2001-2014 —
18. Since 1990, the rural population has decreased by 2,800,000 people, 407 vil-
lages had been removed from the register. In 369 villages, removed from the
register, there is no population. The nine areas of average population of rural
settlements is 247-377 people, the proportion of small villages — 29.8-50.8%, the
density of the rural population — 11-20 people per 1 sq. km. More than 47% of
households do not receive personal services, 41.8% — ambulance services,
28.5% — health care services, 10.6% of homes are unoccupied, 78% of villages
are not provided with centralized drinking water supply, only 16.6% of villages
have water supply, 1.9% — the sewage system [Kravtsiv, 2015].

Risk management of rural development

The risks of rural development in Ukraine should be identified as chal-
lenges and threats, which require drastic measures to revive and balance devel-
opment of rural territories in the transition from international cooperation to in-
ternational economic integration. To this end, implemented 3+5 — Strategy of
prosperous country and the decentralization of state power, which leads to self-
-sufficient, financially sustainable integrated territorial communities.

3+5 — Strategy of prosperous country comprises

Three directions this strategy:
¢ land reform (launch a transparent land market);
e reform the state support (emphasis on small and medium-sized farms);
e reform of state owned enterprises (focus on profitability and new jobs). Five
directions of this strategy:
e development of rural territories;
e market expansion;
e organic production and niche culture;
e irrigation;
e safety and quality of food products.
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Policy of decentralization of state power

Decentralization of state power, which provides self-sufficient, financially
sustainable integrated territorial communities for the establishment (Table 4).

Table 4. The number of integrated territorial communities in the context of the
administrative-territorial structure of Ukraine device on 01.01.2017

administrative districts 490
cities 460(58)
settlements 885(297)
villages 28385(4805)
village councils 10279
total integrated territorial communities 407

Source: data of the Central Election Commission (the number of settlements that make up the
territorial communities are given in parentheses).

Rural development models in Ukraine

1. The Community model — the components:

e the organization of life in the community-based;

e focus on the formation and use of resources (assets) northern communities;

e positioning of resources, both capital — physical, human, financial, social,
natural, political, cultural;

e implementation of the strategy of rural development using local resources —
the rate of the community as the subject of rural development plans, imple-
mented and controlled with the assistance of the state.

2. Village preserves (monocentric) model — the components:
e gystem state policy development of agricultural production and rural territories;
e scientific and public provision of rural policy;
e investments in infrastructure from different sources;
e development of the institution of local government;
e support of socially responsible business.

3. Polycentric entrepreneurial model — the components:
e generator of rural development — entrepreneurship;
e recipient — the local community as a personal development environment for
the benefit of the rural communities;
e the coordinator of rural development programs — institute for local self-
-government;
e the manufacturer shall “rules the game” — the state.
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4. Rural model living arrangement — the components:

e development of cooperation and contracting in rural territories;

e state support for family farms;

e creation of a favourable investment climate for individual sector of the
economy;

e creation for rural producers tax breaks;

e diversification of economic activities on the rural territories;

e the introduction of higher procurement prices for agricultural products sup-
plied to processing plants;

e state protection and promotion of the natural and social environment of the
village;

e reassessment of role of the rural territories in ensuring food and national se-
curity of Ukraine;

e formation of the new outlook on life on the rural territories and appropriate
ideology population of Ukraine.

19.5. Conclusions

Based on this study we can conclude that the risks of rural development in
Ukraine by our classified attributes go beyond traditional notions of economic
risks. These risks by their nature and manifestations should be classified as com-
plex, integrated risk that affects all aspects of rural life, the mentality and the sphere
of knowledge. The paradox of the situation is the disparity between the current
level of development rural areas in Ukraine and its potential. Ukraine has vast areas
of fertile agricultural land, favourable natural conditions, a significant potential la-
bour force, but uses them ineffectively. As a result, the government loses
a significant portion of revenues. On predatory exploitation of land and other natu-
ral resources are cashing owners of large agroholdings companies.

On this basis the risks of rural development in Ukraine pose a real threat
not only for food security, but also the national security of Ukraine. Therefore,
this challenge requires adequate measures related to the development of the state
policy of integrated rural development and related strategic management of rural
development, with risk management as his integral part.
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