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Abstract.
[bookmark: result_box6][bookmark: _GoBack]The article deals with the possibilities of land resources management within the framework of sustainable development of rural territories. The criteria for environmental efficiency of land resources management include: anthropogenic pressures; reproduction; harmonization. Multiplicative indicators, the essence of which is to assess the intensity and efficiency of the parties to land relations, are taken into account for each type of efficiency of land resources management. We have implemented the matrix of forecasts of integral efficiency of land resources management in the rural economic sector in reliance on the method of criterion diagnostics, which is based on the use of a program that takes into account maps of forecast impacts of indicators of environmental efficiency of conditional, relative and absolute input indicators. The practical importance of the obtained research results is that we not only have calculated the predictive rating of the impact of the criterion indicators on the assessment of the integrated efficiency of land resources management, but also the results of the change to 1 conditional score of the input indicator.
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Modern land management is an attempt to reach a compromise between the desire to obtain heavy yields and the striving for preservation of land capacity for the future. The ecological value of a land parcel falls with increase of received volumes of economic output. At a certain point, an equilibrium is created between environmental and economic benefits received from a land parcel, which is a performance indicator of business mechanism of sustainable farming land use. Certainly, the maximum possible economic indices of farming land use would be achieved only if the sufficient level of land rehabilitation was reached. For that purpose, it is necessary to increase the number of indicators and criteria for performance evaluation of farming land use, as well as to achieve high efficiency of measures for land protection and land use with the aim of sustainable development of rural areas, which makes this study presently topical.

LITERATURE REVIEW 
It is important to consider and give scientific credence to the main factors, criteria and indicators, which are qualitative analytical materials for taking a decision on the rationalization of land management at the national level. But this objective conclusion deals with the subjective reality of modern land use in Ukraine. Thus, the studies have shown that in the wild, where there is a real risk of land capacity loss, about 80% of economic entities are focused primarily on survival under current market conditions. Their priorities do not include focus on soil preservation for future generations. About 70% of economic executives have vague notion of soil protection systems in agriculture, they are not alive to danger of erosion, they are not up to speed on modern scientific and technical achievements in this field (Khodakivska, 2015; Delattre, Chanel, Livenais, Napoléone, 2015; Simanaviciene, Kontautiene, Simanavicius, 2017; Yerznkyan, Gassner, Kara, 2017; Yung-Chang, 2016).
Scholars contend it is necessary to use the estimation method for technical efficiency to evaluate the lost profit from the misuse of land parcels. On the basis of comparison of current economic management indicators with the maximum possible one, providing that there is a stable indicator of production expenses of a certain enterprise, it is possible to evaluate the lost profit and identify reserves for yield increase from a land parcel (Chaki, Gall, 2013; Cockfiel, Botteril, 2016; Kobchenko, Markina, 2017; Moroz, Karachina, Semtsov, Mandziuk, 2015; Urbaniec, 2015). Thus, in the area, influenced by industrial enterprises, the crop yield of cereals decreases by 20–30%, sunflower – by 15–20%, vegetables – by 25–30%, forage crops – by 22–28% and fruit – by 15–20% (Dedina, Sánová, 2013; Shubravska, 2015; Vlasenko, Namjasenko, 2015; Ward, Yin, Dargusch, Fulton, Ammar, 2017).
The above-mentioned hidden losses are caused not only by disruptive influence of modern agriculture, which is aimed primarily at meeting external needs for farm products (Diesperov, 2014; Golyan, 2012; Pogrishuk, Pogrishuk, 2015; Reiff, Surmanová, Balcerzak, Pietrzak, 2015), but also by the impact of third parties on the environmental effectiveness of land management in agri-food industry. Therefore, the level of state and public supervision over these processes, in the first instance, over the usage and occupation of land resources, can be considered as very important indicators. Hence, the scientific substantiation of environmental investments volume per 1,000 dollars of farm products (Homolac, Karel, 2016; Shubravska, Moldovan, Paskhaver, 2014; Sutton, Anderson, Costanza, Kubiszewski, 2016) is one of the basic conditions for the conservation of land resources, and the introduction of environmental and economic indicators into reports of enterprises (Kirilenko, Demyanchuk, 2015; Velychko, 2015) – is an urgent need.
The purpose of the article is to analyze the environmental effectiveness of land management as a basis for sustainable rural development.

MATERIALS AND METHODS
The decision of the tasks put in the article is carried out by means of such scientific and special methods of research: analysis and synthesis, systematization and generalization, dialectical approach. 
RESULTS
Let us distinguish from the totality of environmental performance indicators of land management the ones that are important analytical material at the national level. Among all the studied indicators (35 in total) of environmental effectiveness of land management, the agent of land interests “the state” responds to 26 indicators, 15 of which (with the value of 0.15–0.4) were selected using the expert method by three criteria (with a value of 0.3 – 0.4) – anthropogenic pressures, reproduction, harmonization. 
Taking into account the results of the study, we present the system of land management ecological efficiency criteria assessment in the agricultural sector. The environmental effectiveness of land management is closely intersected with the social one, since the creation of ecologically clean environment is a necessary factor, which wields major influence on the formation of normal standards of living for workers and the population of the country as a whole (Stukach, 2013). All types of land management efficiency should be considered not separately, but from a perception that it is necessary to avoid the situation, when higher economical effectiveness of land management is achieved by ecological safety violation and rolling back social programs (Czyżewski, Smędzik-Ambroży, 2015; Zos-Kior, 2015). 
Among other priorities, depending on economic performances of the national land management entity, conservation of natural resources will be of primary importance only after achieving high profitability of business activities. Accordingly, the state, as the agent of land relations, should take some of the responsibility for these processes under the conditions of low profitability. Therefore, the study generalized the indicators and developed criteria for environmental effectiveness of land management, taking into account their importance and the impact of all the agents of land interests.
The prospects of land management in agri-food industry in the current context have a short forecasting horizon. This phenomenon is explained by the empowerment of globalization influences on all life spheres of modern society, including land relations. Therefore, taking into account current general tendencies in world economic development, its agri-food industry and land use in particular, the scenario modeling is more likely to be made in forecast development for environmental effectiveness of farming land management.
In view of the above, the authors made an estimation of the projected impacts of the economic effi- ciency indices of land management based on the data of 2013-2018 in Ukraine according to the model of de- termining projected values, the essence of which is set out below. Let λ is an arbitrary figure. It defines two functions on the set of all indices. Function fλ (aijk) equals 1 if the change of parameter λ causes a change of the index aijk, and it equals 0 if the relationship between λ and aijk is missing. Function gλ (aijk) defines the regression coefficient of index аijk on index λ. Then, with the λ index change by the value of Δλ, the change of the integrated efficiency of land management is defined by the equation (1): 


.			(1)

The most indirect effects are caused by the environmental effectiveness indicators of land management (Table 1). Thus, an increase in chemical fertilizers usage per 1 ha of area under crops (AP1) has positive impact on economical effectiveness of land management due to an increase in gross collection and, consequently, on the resource pool of house management (in the present case – wages and rent payments). The use of land resources per unit of gross output (АP3) exerts positive influence on the economical effectiveness of land management through the increase in land productivity, and on the social effectiveness of land management – through an increase in labor productivity under otherwise equal conditions. As for the share of sunflower and bird rape in the cropping pattern (АP4), according to the author's studies, more diversified farms are more profitable, in addition, more personnel can be involved in the productive process, which we can see on the impact map. 
The negative impact of livestock units per one hundred acres (АP5) on the social effectiveness of land management is explained by the decline in livestock-raising and, hence, by the much lower level of value added per employee. The positive impact of this indicator on the economic efficiency of land management is conditioned by the multiplicative effect of manufacture diversification.
Table 1
The map of forecast impacts of environmental effectiveness indicators of land management of Ukraine according to the data of 2013-2018 (author's development)
	Index 
	Impact on the efficiency

	
	economic
	social
	environmental
	integral

	AP1
	0
	0,144
	0,223
	0,366

	AP2
	0
	0
	0,060
	0,060

	AP3
	0,137
	0,156
	0,085
	0,378

	AP4
	0,029
	0,011
	0,191
	0,231

	AP5
	0,173
	–0,167
	0,683
	0,688

	R1
	0
	0
	0,120
	0,120

	R2
	0,009
	0,055
	0,102
	0,167

	R3
	–0,084
	0
	0,700
	0,616

	R4
	0
	0,000
	0,080
	0,080

	R5
	0
	0
	0,045
	0,045

	H1
	–0,027
	0,091
	0,096
	0,160

	H2
	0
	0
	0,045
	0,045

	H3
	0
	0
	0,045
	0,045

	H4
	0
	0
	0,172
	0,172

	H5
	0
	0
	0,045
	0,045



Regarding the positive impact of balance of humus (R2) on economic and social efficiency, any increase in this indicator means improvement in quality of land resources → crop yield + product quality → gross collection + final disposal prices → the income of all agents of land interests. The ratio of area under crops fertilized with organic fertilizers (R3) has detrimental effect on economical effectiveness of land management due to the high cost of decomposed dung and the work on its spreading and the inability to objectively add up the economic effect because of its permanence.
The reduction in the ratio of eroded land size in the structure of agricultural fields (H1) is connected to extra expenditures, which leads to the decrease in the economical effectiveness of land management, and, on the contrary, increases the social effectiveness of land management due to the possibility of obtaining additional resources by households.
The matrix of forecasts of values of integral efficiency (IE) of management of land resources of the agrarian sector of economy for all analyzed criteria is developed (Table 2). For example, a change of 1 point (moving from an estimate of 5 points to 4) of applying chemical fertilizers per 1 ha of acreage (AP1), which increases the integral efficiency of land resources management by 0.366 points (or 1.55%), is equivalent to an increase of AP1 by 9.9%. In absolute terms, this means an increase in AP1 from 82.0 to 90.1 kg a.s., which is equal to the additional introduction to the entire acreage of 152.6 thousand t a.s. The calculation of the dynamics of other indicators is identical.
Table 2
Projected values of overall efficiency (OE) of land management in agri-food industry of Ukraine under the influence of change of indicators of the criterion “Anthropogenic pressures” by 1 point to the data of 2013-2018 (author's development)
	Indicator
	Change of IE
	Change and forecast indicators

	
	point
	%
	point
	%
	in absolute measurement

	Using fertilizers on 1 hectare of cultivated area (AP1), kg a.s.
	0,366
	1,55
	–5→–4
	+9,9
	82.0 → 90.1 kg a.s. or the whole area of 152.6 th.

	Using plant protec- tion products on 1 hectare of cultivated area (AP2), l
	0,060
	0,25
	–6→–5
	–7,4
	2.7 → 2.5 l / ha of acreage

	Land use per unit of gross output (AP3), ha / thousand UAH
	0,378
	1,59
	–2→–1
	–11,3
	0.141 → 0.125 ha / thousand UAH (–3078 thousand hectares)

	The share of sun- flower and oilseed rape in the structure of sown areas (AP4), %
	0,231
	0,96
	–3→–2
	–2,3
	22.3 → 20.0%
(–139.8 thousand hectares)

	Livestock density (AP5), mind. / 100 ha of farmland
	0,688
	2,89
	2→3
	+59,0
	31.5 → 50.1 d. / 100 ha of farmland (+ 6501 thousand c.h.)



According to the data from the table. 3, for example, a change by 1 point (transition from the rating of 5 points to 6 points) of ecological-agrochemical soil assessment (R1), which leads to an increase in the overall efficiency of land management by 0,120 points (or 0.50%), which is equivalent to an increase of R1 by 2.0%. In absolute terms, this means an increase of R1 from 49 to 50 points, which indicates a change in the complex aggregated indicator.
According to the data from the table. 4, for example, a change by 1 point (transition from the rating of –6 points to –5) of the ratio of eroded land size in the structure of agricultural fields (H1) leads to an increase of the overall efficiency of land management by 0.160 points (or 0.67%), which is equivalent to a decrease in H1 by 3.4%.
Table 3
Projected values of overall efficiency (OE) of land management in agri-food industry of Ukraine under the influence of change of indicators of the criterion «Reproduction» by 1 point to the data of 2013-2018 (author's development)
	Indicator
	Change of IE
	Change and forecast indicators

	
	point
	%
	point
	%
	in absolute measurement

	Environmental and agrochemical soil assessment (R1), point
	0,120
	0,50
	5→6
	+2,0
	49 → 50 points, which means a change in the complex aggregated indicator

	Balance of humus (R2), tons / hectare
	0,167
	0,71
	–2→–1
	+50,0
	–0.2 → –0.1 tons / hectare, which is equal to the improvement of balance of humus by 1928 thousand tons

	The share of cultivated area enriched with organic fertilizers (R3), %
	0,616
	2,59
	0→1
	+0,9
	2.1 → 3.0%, which is equal to additionally fertilized 160.2 thousand hectares of area under crops

	The share of cultivated area enriched with mineral fer- tilizers (R4), %
	0,080
	0,33
	6→7
	+1,9
	78.2 → 80.1%, which is equal to 279.8 thousand hectares of additionally fertilized area under crops

	Human load factor (R5)
	0,045
	0,21
	–9→–8
	–0,6
	3,42→3,40 



In absolute terms, this means a decrease in H1 from 38.4 to 35.0, which is equal to a decrease of 542.4 hectares of eroded land size.
Table 4
Projected values of overall efficiency (OE) of land management in agri-food industry of Ukraine under the influence of change of indicators of the criterion «Harmonization» by 1 point to the data of 2013-2018 (author's development)
	Indicator
	Change of IE
	Change and forecast indicators

	
	point
	%
	point
	%
	in absolute measurement

	The share of the eroded land area in the structure of agricultural land (H1), %
	0,160
	0,67
	–6→–5
	–3,4
	38.4 → 35.0%, which is equal to a decrease by 542.4 hectares of eroded land size

	The share of organic farms per 10,000 agricultural enterprises (including farmers) (H2), units
	0,045
	0,21
	2→3
	+30,9
	23 → 30.1 units, which is equal to the appearance of additional 38 units of biological farming

	The share of meadows and pastures in the total area of farmland (H3), %
	0,045
	0,21
	2→3
	+3,0
	12.1 → 15.1%, which is equal to an increase by 1047.6 thousand hectares of area of hayfields and pastures

	The proportion of perennial grasses in the structure of sown areas (H4), %
	0,172
	0,71
	0→1
	+1,2
	3.8 → 5.0%, which is equal to additional crop acres of perennial grasses 
12.4 thousand hectares

	Envi- ronmental activities in rural areas (H5), point
	0,045
	0,21
	4→5
	+5,0
	4.5 → 5 points, which is equal either to the decreases in the plowing of the territory from 54.2 to 50.0%, or to the transition from “sustainably unsteady” environmental position to “medium-steady”, or an intermediate option



CONCLUSION
Therefore, the defined forecasted data considers interconnections of specific input indicators and is a universal tool for adoption of managerial decisions upon availability of certain resources and capabilities. The usage of the authorial system of forecast (or predictive) matrices makes easy the calculation procedures and the perception of the practical nature of predicting the economic, environmental and social effectiveness of farming land management, as well as within the context of harmonization with globalization prospects for sustainable development and food security, which is the subject of further research. 
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