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Summery

In this article features of marketing system forming at the organic agri-food products market were investigated. Based on the mathematical modeling application the optimal geographic structure of distribution channels in the organic agricultural production sphere in Ukraine and, in particular, in Zhytomyr region has been found. It was proved that the implementation of the suggested recommendations will accelerate the development of this market on account of to the growth of financial income.
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Definition of the issue. At the present stage of economic development of society along with solving the problems of increasing production capacity raises the question of the preservation of the environment, to ensure decent living conditions for current and future generations. The organic method of management meets the requirements, which leads to an increase of its popularity and consequently, an increase of volume of organic products on both the global and domestic market. An important issue now is to build a marketing infrastructure of these products, such as distribution channels in Ukraine as a whole and within regions. The demand of organic food is growing. However, there is a mismatch in demand of proposition. Thus, the product (e.g., wheat, flour) under which the domestic production cannot meet consumers’ needs almost fully exported due to underdeveloped marketing system in the domestic market and the price mechanism is not adjusted. There is a need to open the specialized markets, which shall sell products of organic farming and other companies. These provisions led to the relevance of the research topic.
Analysis of recent researches. Problems of development of organic agriculture food products is highlighted in the studies of domestic and foreign scholars such as A. Antonets [1] A. Kozlov [2] I. Ovsinskyy [3] A. Podolynsky [4] V. Rudnytska [5], M. Fukuoka, etc.. However, the placements of markets for organic agriculture food products are not fully investigated and requires further studying. In order to address these issues within the research there is a developed economic and mathematical model of allocation of sales points of organic agricultural products in Zhytomyr region and in Ukraine in general.
Goals and Methods of Research. The goal of research is a definition of optimal geographical structure of allocation of markets of organic agricultural food products. The object of research is a process of setting up sales channels of organic agricultural food products. The subject of research is a collectivity of theoretical, methodological, and practical aspects of modelling allocations of markets of of organic agricultural food products.
Theoretical and methodological basis of research are the scientific works of domestic and foreign scholars. The scientific work is based on a dialectical approach of cognition of processes and phenomena. To study the determined topic we used the general scientific and special methods as analysis and synthesis, abstract-logical and generalization (in the formulation of generalizations, conclusions and propositions). 
Furthermore, we used a method of economic and mathematical modeling and formulation of the problem which bases on determining the optimal location of the market of sales of organic farming in Zhytomyr region, which would ensure full accessibility of each settlement area to the nearest market at an acceptable distance and minimum cost of opening and annual maintenance and servicing markets with the following terms of accessibility radius of 70 km; locate new markets, if possible, on the basis of existing markets, limited amount of markets and trading platforms - not more than 6; to design a possible location of food markets for organic products we selected residential locations: Andrushivka, Berdichiv, Baranivka, Korosten Cherniakhiv, Novograd-Volynskyi, Romaniv, Malyn, Volodarsk-Volynskyi, Korostyshiv, Iemilchyno, Ovruch, Irshansk, Olevsk, Popilnia, Radomyshl, Zhytomyr; the cost of placing and open markets (average in the region), depending on their size include wholesale and retail markets - 144 million UAH; farm market - 182.4 million UAH, a small shop - 800 thousand UAH, leasing trade pavilions (100 m2) - 120 thousand UAH; we expected to obtain economic benefits from the location in the area of access to the markets of various sizes; the average demand for organic products within the region in districts over the recent three years, ranges from 20% to 37 % of the total population. Also designed and solved a similar economic and mathematical model of allocation of markets in Ukraine as a whole from a market in regional centers and the city of Sevastopol. The mathematical description of this model looks as follows: 

The task is to find the optimal value of variables in which the cost of the location and content of the organic food market is minimized:


[image: image1.wmf]min

®

=

å

Î

J

j

j

j

x

c

Z

,                                               (1)

and the following conditions shall be met:

1) Limitation in maintaining necessary coverage are
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where
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2) Maximum amount of markets and trading sites:
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3) Limitation by the demand for organic agricultural products, thousand UAH:
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4) Terms of inalienability variables:
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5) Conditions of belonging to a logical variables (dual) type:
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The model uses the following values:

j – variable index ; i – limitation index; J – set of variables that indicates the number of settlements (
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); I – set of constraints belonging to the settlement of coverage (
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); cj – the cost of placing the food market and shopping area in j location; aij – rate indicator, which indicates the identity of i-location to the coverage point j; rij  – distance from i and j locations; R  – radius of coverage area (R=70 km); dj  – total monthly demand for organic products in the j-location, thousand UAH; D – the average monthly demand for organic products in general in the region, thousand UAH; М – maximum amount of markets and trading areas on the territory of region.

Main material. The main purpose of the study was to construct the optimal location of the territorial structure of wholesale and retail markets in major towns on the basis of the development of economic and mathematical model of placing markets for organic agricultural products. Thus, for the formation of this model within Zhytomyr region a number of conditions have to be carried out, namely, the distance from any district centers with a population of at least 1,500 people to the nearest market should be less than 70 km. The basis for optimizing adopted restrictions on the location of markets and shopping areas in the radius of accessibility.

Based on geospatial analysis we grouped areas by population and the value of the potential demand for organic agricultural products. According to the income and population density the most potential demand for the period 2009-2012 was in Zhytomyr, Korosten and Malyn districts of Zhytomyr region.

Input data for the model building involves pairwise distances between the district centers, which considered to be placed on their territory markets, the cost of accommodation in each of the locations, wholesale or retail farmer markets, as the cost of lease of retail space, the level of average wages, population district center. Compilation and preparation of information are made using geographic information systems and data of the Department of Statistics in the Zhytomyr region, population survey data on the demand for organic products [ 2,7,9 ].

Thus, the model includes 17 variables and 19 constraints. The solution of the problem by computer was obtained using standard spreadsheet of MS Excel 2010 (utility Solver.dll). The model sets recommendation to allocate market places in Zhytomyr region in the following way: wholesale and retail market opened in Zhytomyr city, to arrange small shops in Korosten, Novograd-Volynskyi towns, lease retail pavilions - in Ovruch, Olevsk and Radomyshl towns. Thus, according to a report on the results, the total cost for the construction of the projected system could reach 145.96 million. The total size of the projected economic impact could reach 261.5 thousand UAH (Table 1).
Table 1
Economic effect of organization of system of markets of agricultural products of organic farming on the territory of Zhytomyr region
	№
	Type of market and location place
	Incorporation cost, thousand UAH
	Forecasted average revenue, thousand 
	Expected economic effect for year, thousand UAH

	1
	Wholesale-retail market in Zhytomyr city
	144000,0
	177079,6
	1981,0

	2
	Trade shop in Korosten town
	800,0
	35766,2
	428,4

	3
	Trade shop in Novograd-Volynskyi town
	800,0
	14479,4
	173,0

	4
	Trade pavilion (leased) in Ovruch town
	120,0
	16109,2
	193,2

	5
	Trade pavilion (leased) in Olevsk town
	120,0
	9392,3
	112,6

	6
	Trade pavilion (leased) in Radomyshl town 
	120,0
	9299,3
	111,5

	Total
	145960,00
	262126,0
	2999,6


Source: personal research.
Using the mathematical model described by formulas (1-7) we solved the economic-mathematical model of markets placement in the context of the whole territory of Ukraine with a market in the regional centers and the city of Sevastopol. Input information for building the model was collected from the following sources [5,7,10]. Herewith, it includes conditions such as the limit the number of markets is 15; radius of affordability - 200 km, to design a possible location of food markets for organic products we selected of all administrative centers of Ukraine and Sevastopol, the cost of placing and opening markets of wholesale and retail markets in each center totals 144 million, the average demand for organic products in the areas over the last three years, ranges from 20% to 37% of the total population.
The analysis of statistics of population density and income made it possible to isolate regions of Ukraine with the highest potential level of demand for organic agricultural food products (Figure 1.). These include regions like Kyiv, Donetsk, Kharkiv, Odessa, Dnipropetrovsk and Lviv.

The model includes 26 variables and 28 constraints. The model recommended system of market placements in 13 cities of Ukraine: Dnipropetrovsk, Donetsk, Zhytomyr, Zaporizhzhia, Kyiv, Kirovograd, Lugansk, Mykolaiv, Odesa, Sevastopol, Ternopil, Uzhgorod, Kharkiv. Thus, according to a report on the results, the total cost of construction of the proposed project totals 1729.2 million.
Taking into consideration the specifics of organic agricultural production the vast majority of products are produced by farmers, which makes it difficult to form the large consignments of products to fill the retail space. Currently, the domestic market of organic products has a traditional distribution of production channel (producer - consumer, producer – agent - consumer), which is not always effective. As already mentioned, in terms of organic products through an agent is economically unjustified as the price increases by 5 times or more. This situation considerably slows down the development of the researched market. Avoiding this possible by stimulating the integration process. One of the most common forms of agrarian and industrial integration is to create a vertical marketing system, including marketing cooperatives.

Producers within marketing cooperatives will unite on a corporate basis. The main objective of the formation of such cooperatives - improving the effectiveness of each member of the cooperative by combining their efforts (Figure 2). Achieving such a result in the field of organic agricultural production on the first place will be possible to establish mutually beneficial price for both the producer and the consumer, thereby enhancing the competitiveness of organic products compared with traditional. 
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Figure 2. Advantages of sales cooperative over traditional channels of products in the field of organic agrarian production
Source: personal research.

Herewith, the relevant and appropriate is a development of cooperatives that will include local, regional and inter-regional cooperatives. Creating such systems will simplify the exit of domestic producers both domestic and foreign markets, and will serve as a factor for stimulating market development of organic agricultural products.

Conclusions and proposition. The domestic market of organic agricultural products is developing very rapidly, as evidenced by the steady increase in demand in this area. However, the development of market infrastructure is slow and does not meet current needs. There is an urgent need to establish an effective distribution system.

Optimal location of sales markets of organic production will enable the existing balance supply and demand with further increase of their volume. The most effective in this system will open sales outlets in Zhytomyr region in locations like Zhytomyr, Korosten, Novograd-Volynskyi, Ovruch, Olevsk and Radomyshl (the size of the projected economic benefits of the project reaches 261.5 mln.UAH/year) . At the same time, the results of modeling in the context of the entire territory of Ukraine recommended to place wholesale and retail markets of organic agricultural products in 13 regional centers in conjunction with other sales channels. In other regional centers, the available demand may be met by limiting sales of products through specialized stores and leasing trade pavilions.

Assisting the process of formation of large consignments of organic products and filling shopping facilities proposed distribution system is possible due to the development of agro-food integration processes. To address the problematic aspects of products within the internal market facilitating the exit of domestic producers to international markets will be the most appropriate establishment of marketing cooperatives to be formed from local, regional and interregional cooperatives.
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Main purpose is to create a sales cooperative in the field of organic agrarian production – improve the efficiency of activity of each member of cooperative by uniting their efforts.





Advantages of sales cooperative in the field of organic agricultural production





For producer:


Improve of activity efficiency by creating synergetic effect;


Improving competitiveness of the products regarding to the price;


Receiving more services by primary cost;


Increase of market share;


Lowering risk activity;


Coverage of new sales markets;


Increasing investment attractiveness;


Optimization of marketing efforts; 


Construction of joint logistics system, etc.





For consumers:


Decrease of price of organic products, therefore making them accessible;


Additional guarantee of goods quality;


Possible extension of sales channels which enable increase of convenience of acquisition of organic products;


Under creation of regional cooperative, obtaining access to products from other regions under accessible price, etc.
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