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It is worked out and methodology of integral model of development of solid waste handling sphere, that allows to accept optimal decisions from the ecological and economic points of view in the field of given. Expected system charges of different variants of efficiency of investing and functioning of regional control system by wastes. Calculations showed that economic efficiency of processing of wastes in comparing to the ground burial place considerably higher, that it is related to the size of ecological risks. An integral economic effect, for calculation ten year term of exploitation of setting on processing 156 thousand tons of wastes in a year, makes a 9,88 million hrn.
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Statement of the problem. Problem of co-operation of biosphere and humanity in an epoch, when power possibilities last became comparable with energy of processes of natural origin, the study of different aspects of influence of man requires not simply on an environment - she requires creation of the system that allows to take into account the difficult interlacing of mutually influencing factors, that determines complication of arising up tasks. In itself economic, social, political and other problems are difficult, appeared bound in single unit with the problem of stability of biological systems, change of climate, contamination of environment, study of new source of raw materials and others like that. Decision of this problem, as V. I. Vernadski noted in his studies, the solution of this problem requires creation of a new international order aimed at ensuring coordinated actions of the entire world community to avert environmental disaster, that is the transition to the noosphere development as intelligently managed co-development of a human being, society and nature, in which the satisfaction of vital needs of the population is made without prejudice for nature and future generations [1]. 

On this time in Ukraine a break is not overcame in understanding of intercommunication and interdependence of economic and ecological factors of development. An economy comes forward as the sphere of publicly-productive relations isolated from nature, and ecology - as an environment that exists for the exception of natural resources and assimilation of wastes. Thus increase of wastes of production and consumption - one of the most actual ecological, economic and social problems of the modern world. Essence of this problem consists in that an effective management wastes is one of determinatives of quality of environment that behaves to the public benefits. Being from one side the source of contamination of environment, solid wastes (SW) also come forward as a source of providing resources by region due to the use of secondary resources. The decision of this contradiction is related to the maximally possible bringing in of wastes in economic turnover and them by materially-power utilization, as technogenic raw material, on the basis of the use ecologically of safe methods of processing of wastes with the least economic charges. 

In the same time one of problems, at bringing in of investment money in the sphere of behavior from ТВ, a problem of management economic-ecological risks is, namely forming of mechanisms of their decline. Existing now going near the improvement of sphere of behavior from ТВ are mainly based on the choice of technologies of processing and rendering harmless, estimation of influence on an environment and health of man of that, often enough, taken to comparing to the limits of possible extrass and upcasts, limits on placing of wastes, that is set for every concrete subject, but mainly are base on reasoning of financial viability and achievement of economic-technical effect, here possibility of decline of ecological risks practically of not realtor. In the same time, a decline of ecological risks is a basic task at the decision of problems of handling wastes. 
The analysis of recent studies and publications discussing the problem. From SW much attention is spared the searches of ways of providing of the effective functioning of sphere of behavior in works of foreign and home scientists, including the works by A. I. Bondar [2], V.O. Onyschenko,Y.S. Golik [3], O. V. Moroz, A. O. Sventyh [4], V. S. Mishchenko, G. P. Vygovsky [5], W.V. Chang [6] and others. But question of improvement of the system of regional management of handling a sphere hard wastes within the framework of socio-economic politics by means of forming of market mechanism and his institutes, studied not enough. In the same time, it is needed to take into account that the ground of investment investments in the sphere of behavior from ТВ must lean against the economic-ecological estimation of different technological decisions in the field of given taking into account social aspects. Thus the special attention is needed by optimization of economic and ecological criteria of development of this sphere.  Id est, there is a requirement in development of economic-ecological case of handling a sphere frame hard wastes for forming of optimal scenarios ecologically safe, economically motivated handling wastes. 
Task statement. It is necessary to work out and scientifically ground methodology of optimization of economic-ecological decisions in the field of behavior from SW on the basis of integral model of development of this system that takes into account the market conditions of functioning of enterprises and influence of ecological factors, and to define the alternative systems of handling wastes for a region taking into account the socio- economic-ecological parameters of development of this sphere.
Results of investigation. A problem of choice of the most effective long course of conduct from ТВ on the modern stage is extraordinarily actual. It is conditioned by a number of terms that is caused by passing to the market economy of regions of country, requirements of international standards, documents and necessity of receipt of maximal economic efficiency. Comparison of different investment projects(or alternate designs) and choice the best from them, on the basis of international practice, it is recommended to conduct with the use of different indexes to that take: Net Present Value (NPV) or integral effect; pofitability index (PІ); internal rate of return (IRR); payback heriod (PР). The lack of the indicated criteria is that they take into account the separate aspects of economic efficiency and can contradict to each other. For example, the term of recoupment is unconnected with the term of economic life cycle and can not be the real criterion of profitability, in addition this index inwardly envisages the identical level of annual money receivabless from current economic activity.
The index of NPV, without regard to all advantages of estimation of investments, does not give to the answer for all questions, capital investments related to economic efficiency. It is so, for example, impossible to estimate the size of the "reserve"(exceeding)  expected on this norm of profitability at comparison of different variants of projects, especially if the sum of investments differentiates substantially. An internal norm of profitableness is more exact index in comparing to previous, but this criterion have the defects. In particular, one of them consists in possibility of that a difficult project with the variable quantities of input and initial money streams during his life cycle will be characterized by a few different values of IRR through differences in a structure and chronology of money streams and withholdings of monetary resources.
For the choice of the most rational variant it is desirable to have a system criterion that takes into account factors and aspects of economic efficiency. Taking into account possibilities of development of objects that operate independently (joint-stock pattern of ownership) with the receipt of income from utilization of SW, and having regard to the condition of comparison of variants for the different variants of investing, will write down an objective function that will characterize a system criterion, in a kind [7]:
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where П - is an income, that remains at disposal of object (enterprises) that works in the field of behavior from SW, hrn.; К - is a size of capital investments, hrn.; ЕИН - is a coefficient of efficiency of capital investments in a variant that is examined. 

Expression (1) will rewrite in relation to the specific of enterprise that functions in the field of behavior from SW. In these terms realization of products is expressed as paying for wastes that gather for their proprietors([image: image4.png]


). In general case, warehousing and moving away can come true on the grounds of SW, or sorting and deep processing with a receipt and realization of ready-to-cook foods and foods on a sum (U). The adopted variants substantial character the consumptions of the landed resources (НЗ) differ in on a size to the value of ecological risks (ЕR). Taking into account indicated, an objective function can be written down:
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 – income, that remains at disposal of object that works in the field of behavior from SW, hrn.; [image: image10.png]


- is paying for the acceptance of wastes, hrn.; [image: image12.png]


 –  is annual charges of production, that is attributed to the prime price, hrn.; [image: image14.png]Vae



– a function that takes into account the system of government, regional and local dues; [image: image16.png]


 – a function that takes into account the terms of participation of founders and investors in distribution of profit; [image: image18.png]


 – is material and other charges, that does not join in a prime price, hrn.; [image: image20.png]


 – is a cost of earth, that hatch from agricultural turnover, hrn.; Н[image: image22.png]


 – are total additional payments that include paying for a credit, paying for over limit contamination of environment and others like that, hrn.; [image: image24.png]


 the ecological risk, shown in a money form, hrn.; ЕИН - is a coefficient of efficiency of capital investments in a variant that is examined.
At the present difference of variants, that is compared on reliability of functioning, ecological safety, leadingout of lot lands from economic turnover and others like that, charges on the corresponding systems, that provide comparison of variants that is compared (∆Зпр), are entered in an objective function. Examining the size of objective function for period of functioning of object (Т), taking into account discounting, will get a formula (4) on Figure 1.

On the basis of given above data the integral model of development of sphere of handling is built wastes on the basis of optimization of ecological and economic criteria (Figure 1). Offered economic-ecological model of development of sphere of behavior from SW, that takes into account influence of ecological factor, feature of process of behavior from SW, and also market conditions of functioning of enterprises, will allow to choose the optimal variant of handling wastes in control system by this sphere. 

In connection with the above-mentioned, in the field of behavior from SW it is necessary to educe projects that will be a less expense/pl and repaying. Will consider using the brought model over for the ground of the systems of handling wastes for concrete terms, in particular Poltava, where annually about 500 thousands appear м3/year  of domestic wastes, here per capita there is a 1,6 м3/year. All in city is accumulated 7,2 million м3 wastes.
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Behavior with collected SW in Poltava on this time includes an only method – liquidating (an export is on the municipal dump of domestic wastes). Potential economic loss for contamination of atmospheric air and water environment presents a 2,331 million, and also 0,590 million hrn. the municipal dump of SW - for contamination of soils [7]. Majority from resource and valuable materials that enter in the complement of SW taken out on a municipal dump  and only partly відсортовуються on separate from them, the volumes of export of resource and valuable components of SW are controlled not enough here.
On this time in Poltava the financial providing of measures on behavior from SW is based on collections of money from a population and organizations as tariffs and to the budgetary financing [3]. In connection with not enough of budgetary facilities of financing of objects comes true not in full for effective development of the systems of utilization of wastes. In the same time the special enterprises on processing of wastes are able to distinguish the far of components from SW, that is subject to the secondary processing (utilization), and also produce a compost. Will conduct comparison of enterprise on processing of wastes, that it maybe to inculcate in an action in Poltava, and existent system is exploitation of ground of SW.
It is needed to mark, that systems behaviors from SW, that is based on the decision of partial problems of formative wastes enterprises and separate inhabited cities, in spite of their high charges, as a rule, not effective. Building of local objects of utilization of SW in every city, settlement or on every enterprise conduces to dispersion of money, groundless increase of charges on the burial place of wastes and does not allow effectively to solve problem handling wastes in the scales  of region. An exit from a situation that was folded are development and realization of the regional complex systems handling wastes, that are based on creation of modern charts of the sanitary cleaning of the inhabited cities, organization of net of inwardly regional, regional  and interregional objects of utilization of wastes, effective systems of collection and transporting of wastes with an exception and utilization of secondary raw material and factions of wastes, that have resource potential. Therefore estimation of scenarios of development of sphere of behavior from SW in  Poltava it is necessary to carry out going out a present infrastructure and control system in a region.
Building of reprocessor comes true during 18 months. From the beginning of functioning an enterprise on processing of SW plans the receipt of income from  2 and farther. The profit of enterprise inlays a receipt from realization of foods of processing (U) - 31,82  млн. hrn., and paying for the acceptance of wastes - 9,32 млн. hrn. Amount of wastes that is accepted on an enterprise for a year - 156 thousands t/year. Recoupment of enterprise folds 4 years (table 1).

For comparison will bring corresponding calculations over for the ground of SW. The cost of planning and building of ground for twenty-four hours makes a 3 million hrn.  power of 500 t, a cost of equipment for a ground is a 2 million hrn. [9]. Taking into account transport charges, related to delivery of wastes on a ground and charges  on an auxiliary personnel that works in the field of given, monetary resources that come on exploitation of ground make a 0,5 million hrn. Recoupment of ground – 7 years (table 1).
In quality of calculation term on determination of economic efficiency it is certain 10 years. Cost of earth that hatch from agricultural turnover, expected after [7] but make a 66,1 million hrn. the Ecological risk taking into account 10 years - 6,24 million hrn. As evidently from a table 1, for a ground a value of objective function (П) is a negative constituent and makes a 60,928 million hrn., that is explained by the cost of earth that is withdrawn from economic turnover by the size of ecological risk. Value of objective function for an enterprise on processing of SW - a size is positive and makes  a 9,88 million hrn. Thus, the value of objective function shows efficiency of processing of SW from the point of view of ecological safety within the framework of regional control system by the sphere of handling wastes. For other to the criteria (NPV, PI, IRR, РP) an enterprise on processing of wastes also is more effective in comparing to the ground moving away. It is explained by the deeper taking into account of economic meaningfulness of the rational use of natural and material resources in control system by utilization of wastes.
Table 1. Indexes of efficiency of investments in the different variants of charts of handling wastes*

	Period, year
	An enterprise is on processing of SW
	Moving away is on the grounds of SW

	
	Effect that is arrived at (Rt-Зt),  million hrn.
	Discount factor, 1/(1+Е)t
	Current economic effect 
(Rt-Зt)* 1/(1+Е)t,  million hrn.
	Effect that is arrived at  (Rt-Зt),  million hrn.
	Discount factor, 1/(1+Е)t
	Current economic effect 
(Rt-Зt)* 1/(1+Е)t,  million hrn.

	0
	-101,92
	0,2
	-101,92
	-1200
	0,2
	-1200

	1
	20,14
	0,1724
	17,38
	165
	0,1924
	158,74

	2
	26,9
	0,1486
	19,98
	165
	0,185
	152,62

	3
	26,9
	0,1282
	17,24
	165
	0,1778
	146,68

	4
	26,9
	0,1104
	14,84
	165
	0,171
	141,08

	5
	26,9
	0,0952
	12,806
	165
	0,1644
	135,62

	6
	26,9
	0,082
	11,04
	165
	0,158
	130,36

	7
	26,9
	0,0708
	9,52
	165
	0,152
	125,4

	8
	26,9
	0,061
	8,206
	165
	0,1462
	120,6

	9
	26,9
	0,0526
	7,06
	165
	0,1406
	115,98

	10
	26,9
	0,0454
	6,1
	165
	0,1352
	111,54

	A weekend is given for the calculation of objective function of П

	Index
	Processing
	Ground
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,  million hrn.
	268
	0,75
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	0,14
	0,14

	Зм,  million hrn.
	101,92
	1,2

	Нз,  million hrn.
	37,16
	66,12

	ЕR,  million hrn.
	6,24
	6,24

	ЕИН
	0,04
	0,04

	К,  million hrn.
	101,92
	1,2

	Indexes of efficiency of investments are in  the different variants of charts of behavior from SW

	Цільова функція (П), млн. грн.
	28,12
	-73,28

	Цільова функція (П) з урахуванням коефіцієнту дисконтування,  млн. грн.
	9,88
	-60,928

	NPV,  million hrn.
	23,12
	0,1386

	PI 
	0,244
	0,22

	IRR, %
	4,6
	1,4

	РP, years
	0,8
	1,4


Conclusion.  Thus, it is offered an author and methodology of integral model of development of sphere of behavior is scientifically reasonable  from SW, that allows to accept optimal decisions from the ecological and economic points of view in the field of behavior from SW. The feature of this model is that she to a full degree takes into account influence of ecological risks on economic indicators. On the basis of the offered criterion the system charges of different variants of efficiency of investing and functioning of regional control system by behavior are expected from SW. Calculations showed that economic efficiency of processing of SW in comparing to the ground burial place considerably higher. It is foremost related to the size of ecological risks that considerably higher in case of the ground moving away of SW. An integral economic effect for calculation ten year term of exploitation taking into account discounting folds, in relation to setting on processing  156 thousand tons of SW in a year, more than 9,88 million hrn.
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Figure 1 - An integral model of development of the economic-ecological systems is in the field of behavior from SW (it is made an author)














Механізми реалізації








Economic-ecological efficiency


Objective function


� QUOTE � ���                   (4)


where Е – norm of discount.








Ecological efficiency


Ecological  risk the estimation of that includes:


1) authentication of influence (realization of complex taking of inventory of extrass of contaminents from all sources of influence of this sphere in the objects of environment); 


2) estimations of display(realization of mathematical design of process of distribution of contaminents is in an environment);


3) estimation of authenticity of unfavorable effect, environment (the risk of instantaneous toxic effects and risk of chronic influence are determined for different technologies of behavior from SW) related to contamination;


4) determinations of the combined action of a few contaminents are on the organism of man and choice of maximal value of risk; 


5) determination of risk, as an economic indicator, taking into account an economic loss for contamination of environment from the sphere of behavior from SW (П) [8]:


� QUOTE � ���                               (3)


where Р - is the economically appraised equivalent of risk; R - is a risk to the health of man (reliable description).





Mechanism of realization (on the basis of optimal combination of state and market instruments)
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A cluster is in the field of behavior from SW
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Normatively-legal instruments








Organizationally-administrative instruments





Economic efficiency 


Net Present Value (NPV)


� QUOTE � ���, (5)


where R - are results, that is arrived at on t step of calculation, hrn.; � QUOTE � ��� –  are expenses, that come true on the same step, hrn.; T - is a limit of calculation; E-  is a norm of discount.


Pofitability index (PІ)


� QUOTE � ���,        (6)


Internal rate of return (IRR)


� QUOTE � ���,   (8)


where � QUOTE � ��� - is a capital investment on t step, hrn.; � QUOTE � ��� - are expenses on a t- m step on condition that a capital investment, hrn., does not enter for them.


Payback heriod (PР)


� QUOTE � ���,                (7)


where � QUOTE � ��� - is a capital investment, hrn.; Еср – is an average annual economic effect, hrn.








Minimization of total charges








Providing of ecological safety is in a region








The maximal bringing in of wastes is in economic turnover





Ecologically safe moving away of bits and pieces of SW
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Minimization of formation of wastes











*- it is expected by an author. 
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