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1. Introduction.

It is known that nature needs to be protected, es-
pecially in the conditions of tendencies of its exhaus-
tion and pollution by mankind that threatens to mini-
mize permissible potential. This thesis and Guy's theo-
ry [James Lovelock, 1995. - 148 p.] that nature will
revenge and mankind will have to pay for damage and
any nature protection activity demands material, finan-
cial, labor, intellectual resources prove us the fact that
the concern on ecological wellbeing is always connect-
ed with alternative expenses. From here the main task
follows: to provide achievement of target parameters of
environmental quality with the minimum expenses,
having made a compromise choice between economic
development and ecological safety.

Thus one of the fundamental problems becomes
the rational distribution of investment funds of the
environmental protection, an assessment of efficiency
of their use. In the conditions of lack of an accurate
structural basis of planning, selection of the investment
projects and participants for their financing there is an
influence of subjectivity in decision-making, momen-
tary political unreasonable decision and indistinct re-
sponsibility. The assessment and selection of the pro-
jects for the state and regional levels of financing from
the state budget is usually carried out vaguely and it
opens the scope for corruption and inappropriate use of
these resources. The laws and subordinate documents
don’t accurately define who has to be responsible for
adoption of these or those decisions and bear for this
social and legal responsibility.

It is really, the state resources aren't always spent
according to the accurate program concept. Ecological
funds have the poor resources and it creates the risk of
inefficient use of means owing to difficulties of estab-
lishment of priorities of their distribution. It proves the
need for strengthening the attention to use of bases of
the institutional theory.

However, any institutional reform in the sphere of
quality management of the environment should be
started from the creation of accurately formulated pro-
grams of the achievement of the priority purposes,
including the environmental protection. The structures
of the institutes and concrete financial methods have
the secondary nature and they should be adapted for
the specific needs of management of the programs of
ecological funds expenditure.

Therefore, for successful realization of the ecolog-
ical policy, the prime solution of the most priority en-
vironmental problems, and the optimum expenditure of
the funds for these purposes it is necessary to provide a
conceptual basis and implementers. One of the tools
for these purposes is recommended to use scenario
approach [Vishnevsky Valentine, Polovyan Alexey,
Aleksandrov Ivan, 2011, p. 65-78]. In this case, it is
required the model of planned distribution of these
resources at the heart of which there can be the useful-
ness of the function of quality of environment integrat-
ed index. The structural elements of this model are the
total amount of fund, the number of projects and the
cost of each of them.

The model description.

Let us enter designations: S - budgetary invest-
ment fund of nature protection  projects;

2=12,2,,..,
tion projects;
cC= {Cl, Cz,...,Cm} - the cost of projects. Thus, the set

Z.} - the recommended nature protec-

m - the number of projects;

of all possible sets of projects (Pcorresponds to a case
when any of projects isn't realized, for example, if
S <ming;) is presented in the formula 1.
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at total of such sets of projects we have (that is we
have the corresponding number of combinations of the
costs of projects):

where: Z — is the vector of the recommended na-
ture protection projects;

C z{ O,Cl,...,Cz,,,fl} - 1s the vector of costs of re-

alization of all possible sets of projects (0 corresponds
to a case when funds for implementation of the project
are absent).

The offered functions of the usefulness of two
types [1]. The first considers only the change of the
quality of the environment, and the second — the
change of the quality of the environment and the finan-
cial expenses, at the same time. It has the form:
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Y(Z,)-Y ()
100
where: Y(Zk) - is the expected value of an integrated

Gi(Z) = €)

assessment of the quality of the environment after the
realization K the set of projects;

Y (0) - is the value of an integrated assessment
of the quality of the environment before the realization
K - the set of projects.

This function of the usefulness is linear at an in-
crement of the integrated index of the quality of the

environmentY(Zk)—Y(O) that is the more the ex-

pected increment of the studied index after the realiza-
tion of the set of projects, the more rational the project
is.

The function of the usefulness of the second type
has a form:

Gz<zk>=exp(<v<zk>—v<0>>[1+%n. @)

k

It is proved that the function of usefulness of this
look exponential depends from

S
4 (Zk)—Y(O))[1+ °C

count change of value of an integrated assessment at
realization of the set of projects (Y(Z,)—Y(0)), and
the efficiency of investments into the project (

J, that confirms the ac-
k
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characterizes the part of means of the general invest-
ment fund which is enclosed in the k set of projects. If

M:% , the entered function of usefulness
k

accepts the values from the interval [0,+°°), that

means that no investments are put in any project.

Thus, the task consists in that using the corre-
sponding restrictions to distribute resources at the max-
imum value of function of usefulness that will lead to
the increase of the integrated index of quality of the
environment, and as a result to the increase of the
quality of the population life.

3. The stages of model realization:

3.1 the first stage (reflects restrictions of financial
resources) allows to eliminate those sets of the projects
the costs of which exceed the size of projects fund and
the set of admissible projects is formed by the follow-

mel
ingrule: Z =7 /{U {z,:C, > S}},thatis a set
k=0
of the projects is eliminated from a set of all possible
sets of projects and their costs exceed the total amount
of money (S) which the subject has.

As a result the vector of admissible projects will
have the formular Z = { ZO,le,ZQp,...,er} , in

which the remained sets of projects are ordered accord-
ing to the increase of costs for their realization, that is

Oqu S---Scrp. There is the inequality r<2" -1,

which eliminates unreal projects, Z, will always be the

element of a set of admissible sets.

3.2 the second stage provides usefulness function
evaluation for each of the selected sets of projects and
forms the following table:

Table 1
Usefulness functions for the choice
of the optimum project
The admlsmble sets 7 7P 7P
of projects 0 1 r
The values of func- p p
tion of usefulness G (ZO) G(Zl ) G(Z/)

3.3 the third stage (it is the choice of an optimum
set of projects) selects a set of projects which will be
realized as it is optimum according to the usefulness
function G ..

Using the table 1, we can find th , and
G(Zy)— EE&XG(Z,p) (that is, we find a set of projects

on which the function of usefulness accepts the maxi-
mum value).

If the function of usefulness accepts the maximum
value for several sets of projects, the new interaction
will be required:

H={zp...z0]. 6@zh=6z)=..
=G(2y)=maxG(2)), j=r, (5)

In consequence of this, the other set of projects
from the set H s chosen, and the cost of realization is
minimum, thatis C — maxC,’ .

I<a<j a

The objectives are realized with classical simplex
method, thus investment resources on environmental
protection at a rate of S = 6451 million UAH are dis-
tributed according to the projects (tab. 2) taking into
account the priority of the cost of their realization.

According to table 2 the following results (tab. 3)
are received.

Stage 4 allows to lead xijj to 100-ball scale for cal-
culation of the expected increment of an integrated
index of the quality of environment after the projects
implementation (tab. 4).

Further the vector of costs of projects is received:
C=(47,4; 472,9; 262; 22,2; 195;350;1718,7;2209,6;68; 200;639,1;1183,8)
for the vector of projects Z=(Z,,Z,,...,2,,,Z,), at a

preset value of money S = 6451 min. UAH, where the
financial restrictions are presented by an inequality:
z-c<S.
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Table 3

The values of the ecological parameters influencing the quality of the environment
before implementation of the projects

The ecological parameters

Projects Before the project realization | After the project realization
Emissions of volatile organic compounds

Z, X,, =58,235 X,, =58,00206

Z, X,, =58,235 X,, =56,08031

Z, X,, =58,235 Xy, =57,41971

Z, X,, =58,235 X,, =58,11853

Z X,, =58,235 Xy, =57,47795

Power efficienc
z, X, =26,19 Xs, =26,26857
Dumpings of polluting substances in the water which has been taken away from the natural sources

2 X, =249 X,, = 24,55

z, X, =24,9 X, = 24,2526

Z, Xy, =249 Xy, = 24,88

The area under solid household waste
Z, X, =0,11 X,, =0,10967

Squares of the polluted sites and dumpings of polluting substan
natural sources

ces in the water which has been taken away from

Z, X, =185,4%,, =24,9

X, =183,9168x,, = 24,7755

The area under solid household waste

Z, X;; = 0,11 X3; =0,10835
Table 4
The calculation of increments of an integrated index of the quality of the environment
Ecological parameters
. Before the project realization After the project realization (100-ball _
Project (100-ball scale) scale) Y(z)-Y(0)
Z, Xy, =35,25 Xy, =35,5°5 0,003106
Z, X5, =35,26 Xy, =37,69 0,028729
Z, Xy, =35,26 X5, =36,2C 0,010871
Z, X,, =35,26 X,, =35,42 0,001553
Zs X5, =35,26 X5, =36,14 0,010094
Z X =43,65 Xs =43,78 0,001899
Z, Xy, =37,75 X;, =38,62 0,065363
Z Xy, =37,75 Xy, =39,37 0,121388
Z, Xy, =37,75 Xy, =37,79 0,003268
Z,0 X;, = 45,00 X, = 0,033825 0,033825
Z,, X, =38,20 X, =37,75 X, =38,69 X,, = 38,06 0,124696
Z, X;, =45,00 Xy, =45,83 0,169125

56

Exonomiunuii Bicauk Jlonbacy Ne 4(38), 2014




I. O. Aleksandrov, O. O. Kravets

With the wuse of criterion function
_ 12
A(z)=>(Y(z,)-Y(0))z, - max — we establish the
k=1
possibility of implementation of the project: partially,
completely or refusal (if z, =0, that is why K-project

is excluded from an optimum set of projects).

The numerical results of the solution of a task al-
lowed to establish an optimum set of projects (tab. 5).

Thus, the implementation of the designated pro-
jects will provide the quality of environment improve-
ment on 0,543125 balls with expenses 6397, 2 million
UAH that makes 99,5% of all available sum.

Table 5

The results of calculation of an optimum set of projects
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The conclusions:

1) in connection with the inefficiency of invest-
ment resources use in the nature protection projects the
model of optimum distribution of these funds is devel-
oped;

2) the models of two types are offered: one which
shows only the change of the environment qualities
and the other which simultaneously shows the change
of the environment quality, expenses and financial
resources and allows to optimize a set of projects on
the environmental protection;

3) the implementation of the offered projects with
the help of optimizing model will provide the increase
of an integrated index of the environment quality on
0,54 units.
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PexomenmoBaHO MeTOonu BHOOPY palliOHAIBHOTO
MPUPOTOOXOPOHHOTO MPOEKTY MPH 0OMEKEeHUX (hiHAH-
coBHUX pecypcax. OCHOBOIO METOAY € (YHKIIisI KOpHC-
HocTi. KpuTepieM ONTHMANBEHOCTI MPUHHATO 1HIEKC
SIKOCT1 HABKOJUIITHBOTO CEPEIOBUINA, SKiii € OCHOBOIO
3abe3neveHHss iHdopMaliero ocid, Mo MPHIMAIOTh
VIPaBIIHCHKI PIllIEHHs Ha BCIX PIBHAX i€papXii, cipu-
SIHHSI CaMOPETYJIIOBAHHIO TMPOIECY IHTETPyBAaHHS Mif-
CHCTeM HAaBKOJIMIIHBOTO Cepe/IoBUINa 3ayisi (opmy-
BaHHSI YMOB CTaJIOTO PO3BHUTKY CYCIIIILCTBA.

JloBeneHo, 0 BUKOPHCTAHHS METOIY €KCTpeMa-
JILHOTO yrpYIyBaHHS O3HAK Ta CTaHAApTH3ALl JaHHUX
JTO3BOJISIE CTBOPUTH MOJIE 3MIHIOBaHHS SKOCTI Ha-
BKOJIMIIHBOTO CEPEIOBHUIIIA.

Kiouogi cnosa: HaBKOIUIIHE CEPEIOBHIIE, CKO-
JIOT1YHUN TIPOCKT, MOJIEINb, SKICTh.

Anexcanapos H. A., Kpasen E. O. Bsioop
NPUBJIEKATEILHOTO BApHAHTA HHBECTHPOBAHUA
TNPUPOAOOXPAHHOTO MPOEKTA

PexomeHmOBaHBI METOBI 0TOOPA PAIOHATBHOTO
MIPUPOJTOOXPAHHOTO TPOEKTa MPU OTPAaHUICHHBIX (H-
HaHCOBBIX pecypcax. OcHOBOM Meroma SIBISIETCS
¢yukIus monesHoctd. KputepueM ontuMaibHOCTH
MIPOEKTA CITY>KUT WHACKC KauecTBa OKpYy’Karomeil cpe-
IIbI, KOTOPBIN SIBJIAETCS OCHOBOH HMH(OPMAIMOHHOTO
obecrieyeHus JIHI, TPUHUMAIOIIUX YIIPABICHUCCKHE
pElLIeHus] Ha BCeX MEePapXHUYECKUX YPOBHIX U CIIOCOO-
CTBYET CaMOPETYIHUPOBAHUIO IPOIecca WHTErpaIuu

MIOJICHCTEM OKpPYXKaloIIeH cpeabl st (popMHUpPO-
BaHUS YCJIOBUN YCTOWYMBOIO pa3BUTHS OOIIECTBA.

JlokazaHO, YTO HCIONB30BAaHUE METOJA JSKCTpe-
MaJbHON TPYNIUPOBKHU MPU3HAKOB M CTaHIAPTHU3ALUS
JIAaHHBIX MO3BOJIAET CO3/IaTh MOZEIN U3MEHEHHUs Kaye-
CTBa OKPYKAIOIIEH CPEIIbI.

Knioueswie cnosa: okpyxaromas cpefa, SKOJI0rH-
YEeCKHUIl MPOEKT, MOAEIb, KAaueCTBO.

Aleksandrov 1. O., Kravets O. O. The Choice
of an Attractive Investment Option the Environ-
mental Project

Recommended methods for selecting environmen-
tal management project with limited financial re-
sources. The method is based utility function. The
optimality criterion of the project serves as an index of
environmental quality, which is the basis of the infor-
mation support of persons making management deci-
sions at all levels of the hierarchy and contributes to
the regulation of the process of integration of the sub-
systems of the environment for the formation of condi-
tions of stable development of society.

It is proved that the method of extreme groups of
signs and standardization of data allows you to create a
model of change in environmental quality.

Keywords: the environment, the environmental
project, the model, quality.
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