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The analysis of the factors that affect the organic production efficiency are considered in the
article. The optimization model of organic production in agricultural enterprises is done. It will
increase organic production efficiency, provide the rational use of resource potential and maximize
profit for agricultural enterprises. The volume of organic production will be increased.
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Introduction. Ukrainian organic farming has now reached a territory of 393
thousand hectares [10]. With the volumes of organic production still relatively low
for such a big country as Ukraine, local organic farmers already produce most of the
popular crops for the domestic market as well as for exports [12]. However, the
economic efficiency of organic production isn't very high. Largely it depends on the
balance of two complex areas — crop and livestock production. The current
production structure in most agricultural enterprises doesn't correspond the rational
use of resource potential. Therefore, there is a need to optimize organic production in
such enterprises.

Analysis of recent researches and publications. The state of the organic
production in Ukraine is analyzed by V. Artysh [2], O. Dudar [6], O. Kornitska [13],
P. Skrypchuk, G. Shpak [14]. The problem of efficiency in agriculture is shown in
scientific publications of V. Andriichik [1], G. Bryk [4], O. Berezivska [3] etc.
Economic efficiency of agricultural enterprises in the system of organic farming is
investigated by J. Jansky, 1. Zivelova, P. Novak [9]. They describe problems,
dedicated to satisfaction of increasing demand for organic food and make comparison
of profitability of organic and conventional products.
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Previously unsettled problem constituent. However, the factors that affect the
organic production efficiency aren't well established. They play an important role in
increasing of organic production profitability.

Main purpose of the article is to study main factors that affect the organic
production efficiency and to find ways to increase it.

Results and discussions. Organic agriculture produces products using methods
that preserve the environment and avoid most synthetic materials, such as pesticides
and antibiotics [8]. The philosophy of organic food production maintains certain
principles: biodiversity, ecological balance, sustainability, natural plant fertilization,
natural pest management, and soil integrity. Since farms vary in product and practice,
there is also a wide variety in how these principles are applied [11]. Organic
agricultural enterprises receive annual onsite inspections and have to separate organic
food from non-organic if they produce both.

Organic agricultural enterprises:

— preserve natural resources and biodiversity;

—use only approved materials;

— support animal health and welfare;

— do not use genetically modified ingredients.

Organic production efficiency depends on complex of natural, technological,
social, organizational and economic factors. Natural factors include landscape,
climate, soil and biological processes. Technological factors in crop production
include cropping pattern, crop rotation system, tillage systems; in livestock — cattle
feeding system, animal records keeping system. Social factors include high wages in
organic farming, special education and ecological awareness.

Organizational and economic factors play special role in organic farming.
Organic production efficiency depends on such economic factors, as saving
resources, pricing and market formation. Organic farming systems rely on the
management of soil organic matter to enhance. Organic farming generally falls within
the accepted definition of sustainable agriculture. However, it is important to
distinguish between the two, since organic products can be (unsustainably) produced
on large industrial farms, and farms that are not certified organic can produce food
using methods that will sustain the farm’s productivity for generations. Some organic
dairy farms, for example, raise cows in large confinement facilities but are able to
meet the bare minimum requirements for organic certification, while a non-organic
certified small farm could use organic guidelines and be self-sufficient by recycling
all the farm’s waste to meet its fertility needs [11].

One of the most significant ways to increase organic production efficiency is to
build an optimization model which can show the best way to maximize profit [4]. The
optimal combination of organic livestock and crop production will provide such
development of production, at which inputs, land, labor and others resources could be
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used most effectively. It helps to maximize the number of products with limited
resources, to achieve the maximum possible economic efficiency increase by
reducing costs conditions of scarce resources.

We investigated Two Ukrainian agricultural enterprises — Private Enterprise
«Galeks-Agro» and Ltd. «Agrowest Group». The main focus of this companies is the
production of organic certified livestock and crop production, the development of the
organic market in Ukraine. From 2011 to 2013 the crop production had been certified
the Swiss certification body Institute for Marketecology (IMO). According to the
Standard Equivalent to Council Regulation (EC) 834/2007 and Commission
Regulation (EC) 889/2008 products of company are approved by Bio Swiss
additionally.

Specialization of Private Enterprise «Galeks-Agro» and Ltd. «Agrowest Group»
is production of cereals and leguminous plants (seed, food and forage crops). Basic
grown culture are spelt, wheat, millet, rye, oats, barley, buckwheat, maize, soybeans
etc. Specialization of livestock is breeding of Simmental cattle for meat and dairy.

We suggest to build a mathematical model for these enterprises. The task is to
optimize the structure under seed, food and forage crops, and to optimize the herd
structure in two agricultural enterprises — Private Enterprise «Galeks-Agro» and Ltd.
«Agrowest Group».

Development of optimization model is phased in a particular order [5, 7]:

1) problem statement and justification optimality criterion;

2) variables and constraints determination;

3) information collection and development of technical and economic factors
and constants;

4) construction of a mathematical model,;

5) economic analysis of different options.

Optimality criterion in our case is profit maximization.

Z =XY"_,cx; > max (1)

where Z — objective function to be maximized; j — number of crop, livestock
industry; i — number of resource or limitation; x; — unknowns (crops area, number of
livestock); ¢;— gross output in money terms.

Let's first consider the mathematical model built for Private Enterprise «Galeks-
Agro» (table 1). It contains 39 unknowns and 60 limitations. The main unknowns are
area of agricultural crops and livestock animals by species, subsidiary — the total
amount of material expenses. Production limitations include compliance rotation;
production of commodity and forage crops; land resources.
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Table 1. Actual and optimized figures of organic production in Private
Enterprise «Galeks-Agro» (developed by the author)

Unknowns Measure Actual data, 2014 Optimal plan
Winter wheat area ha 425 451
Spelt area ha 1300 1300
Spring barley area ha 264 350
Winter barley area ha 45 40
Rye area ha 176 113
Oat area ha 161 150
Bean area ha 500 450
Buckwheat area ha 206 200
Millet area ha 329 300
Soybean area ha 52 45
Corn area ha 84 110
Corn silage area ha 220 180
Area under oat for grains ha 280 250
Area under oat for hay ha 506 500
Area under perennial grasses for ha 380 400
haylage
Green forage area ha 80 137
Clover area ha 618 650
Number of livestock heads 1868 2046
Profitability of production % 122,17 140,57

We made an economic analysis that shows the best way to maximize profit.
Number of livestock has to be increased to 2046 heads. Area under winter wheat,
spring barley, corn, perennial grasses for haylage, green forage and clover has to be
increased. Area under winter barley, rye, oat, bean, buckwheat, millet, soybean, corn
silage, oat for grains and for hay has to be reduced. It will increase profitability of
production up to 140,57%.

Let's consider the mathematical model built for Ltd. «Agrowest Group»
(table 2). It contains 32 unknowns and 56 limitations.

In Ltd. «Agrowest Group» the number of livestock has to be increased to 1398
heads. Area under spelt, winter barley, rye, soybean, oat for grains, perennial grasses
for haylage and clover has to be increased. Area under winter wheat, spring wheat,
spring barley, oat, bean, corn, corn silage and perennial grasses for hay has to be
reduced. It will increase profitability of production up to 26,75%.

Calculations will promote rational combination of all sectors and sub-sectors in
agricultural enterprises and thus ensure profitability growth. Savings in production
costs creates additional opportunities for agricultural enterprises towards increasing
competitiveness and therefore increasing financial and economic performance.
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Table 2. Actual and optimized figures of organic production in Ltd. «Agrowest
Group» (developed by the author)

Unknowns Measure Actual data, 2014 Optimal plan
Winter wheat area ha 113 96
Spelt area ha 150 170
Spring wheat area ha 92 87
Spring barley area ha 239 221
Winter barley area ha 67 80
Rye area ha 130 149
Oat area ha 168 150
Bean area ha 168 150
Soybean area ha 14 20
Corn area ha 350 316
Corn silage area ha 90 81
Area under oat for grains ha 260 289
Area under perennial grasses for hay ha 30 27
Area under perennial grasses for ha 350 387
haylage
Clover area ha 263 285
Number of livestock heads 1372 1398
Profitability of production % 22,92 26,75

Conclusions and further researches directions. We have analyzed that the use
of economic and mathematical methods for agricultural enterprises allows
redistribution of existing production resources in the most profitable industry. It
makes possible to increase profitability of organic production. Using the optimization
models for individual agricultural enterprises provides not only profitability
maximization, but also helps to achieve additional environmental and economic
effect — soil fertility renewal and preservation.
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MOJIEJIb OITUMI3ALIII BUPOBHUILITBA OPTAHIYHOI MPOAYKIII ¥
CLJIbCBKOTI'OCINOAAPCBKUX ITIAINNPUEMCTBAX
3axapoBa /lapuna CepriiBna
acnipanm Kagheopu meHeoHcMeHny,
Hauionanvnuii ynigepcumem 600H020 20Cn00APCMEa Mma NPUPOOOKOpUCmyeants, Ykpaina
Y cmammi nposedeno ananiz gpaxmopis, wo eniuearoms Ha eghekmugHicmos SUpOOHUYMEA
opeaniunoi npooykyii. Ilo6ydosano moodenv onmumizayii cmpykmypu 6upoOHUYmMea OpeaHiuHoi
NPOOYKYIi POCTUHHUYMBA MA MEAPUHHUYMEA Y CLIbCLbKO2OCNOOAPCLKUX NIONPUEMCMEAX, U0
cnpusmume niosuweHHo egpekmugHocmi ix eupobnuymea. ILle 3abe3neuumsv payionanbHe
BUKOPUCMAHHS PeCYyPCHO20 NOMEHYIANY CIIbCbKO2OCNO0OAPCHLKUX NIONPUEMCME, 301TbUIEHHS 00218
BUPOOHUYMBA OP2AHIYHOT NPOOYKYIL Ma MaKcumizayio npudymxy.
Kniwouoei cnosa:  moodenv  onmumizayii,  6UpOOHUYMBO  OP2AHIYHOI  NPOOYKYIL,
CLIbCLKO2OCNOOAPCHKI NIONPUEMCINEA, ePeKMUBHICIb BUPOOHUYMEA.
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MOJIEJIb OITUMHU3AIIMU ITIPOU3BOJCTBA OPTAHUYECKOM MPOJYKIINU B
CEJIbCKOXO3SMCTBEHHBIX TPEJAIPUSI TUSIX
3axapoBa /lapuna CepreeBHa
acnupanm Kagheopvl meneodyHcmeHma,

Hauyuonanvnwlii ynugepcumem 600H020 X03AUCMEA U NPUPOOONONb306aAHUA, YKpauna

B cmamve nposedén amnanuz gaxmopos, Komopwvie GiuAM HA IPHEKMUBHOCIDL
npouzeoocmea opeanudeckou npooykyuu. Ilocmpoena modenv onmumuzayuu cmpyKmypbl
npou3800Cmea  Op2aHU4ecKOu  NPOOVKYUU  pACMEHUe8ooCcmea U  HCUBOMHOBOOCMEA 8
CeNbCKOXO3AUCMBEHHBIX — NPeOnpusimusx,  4mo  6yoem  cnocobcmeosamv — NOBLIUEHUIO
agpgpexmuenocmu ux npouzeoocmea. Imo obecnedum payuoOHAIbHOE UCHOIb308AHUE PECYPCHO2O
NOMEHYUANA  CEeNbCKOXO3AUCMBEEHHbIX — NPEeOnpusmull, yeeiuyeHue o00bEMO8 Npou3zeoo0cmea
Op2aHUYecKol NPOOYKYUU U MAKCUMUIAYUU NPUOBLIU.

Kntouesvie cnoea: mooens onmumusayuu, npou38OOCME0 OpPSAHUYECKOU NPOOYKYUU,
CeNbCKOXO03AUCMBEHHble NPeOnpusmus, 3ppexmusHocms npouzeoocmaa.



