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THE CHOICE OF AN ATTRACTIVE INVESTMENT OPTION  

THE ENVIRONMENTAL PROJECT 
 
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; 

},...,,{ 21 mzzzz =  - the recommended nature protec-

tion projects; m  - the number of projects; 

},...,,{ 21 mcccc =  - the cost of projects. Thus, the set 

of all possible sets of projects (φcorresponds to a case 

when any of projects isn't realized, for example, if 

i
i

cS min< ) 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; 

{ }m1 2 1
C 0,C ,...,C

−
=  - is 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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=  (3) 

where: )( kZY  - is the expected value of an integrated 

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

    )0(Y  - 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 

environment )0()( YZY k −  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: 

 2 ( ) exp ( ( ) (0)) 1 .k k
k

S
G Z Y Z Y

aC

  
= − +     
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It is proved that the function of usefulness of this 

look exponential depends from  
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, that confirms the ac-

count change of value of an integrated assessment at 

realization of the set of projects ( ( ) (0)kY Z Y− ), and 
the efficiency of investments into the project (

( ( ) (0)) ( ( ) (0))k k

kk

S Y Z Y Y Z Y
CC
S
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= ), where kC

S
 – 

characterizes the part of means of the general invest-
ment fund which is enclosed in the k set of projects. If 

( ) (0) 0

0
k

k

Y Z Y

C

−
= , the entered function of usefulness 

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-

ing rule: { }
12

0

/ :
m

p k k
k

Z Z Z C S
−

=

  = > 
  
 , that is a set 

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 { }0 1 2, , , ... ,p p p
p rZ Z Z Z Z= , in 

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

10 ...p p
rC C≤ ≤ ≤ . There is the inequality 2 1mr ≤ − , 

which eliminates unreal projects, 0Z  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 admissible sets 
of projects  0Z  1

pZ  ... p
rZ  

The values of func-
tion of usefulness  0( )G Z  1( )pG Z  ... ( )p

rG 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 p
hZ , and 

0
( ) max ( )p p

h l
l r

G Z G Z
≤ ≤

→  (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: 

{ }1
,...,

j

p p
h hH Z Z= , 

1 2
( ) ( ) ...p p

h hG Z G Z= =  

0
( ) max ( )

j

p p
h l

l r
G Z G Z

≤ ≤
= = , j r≤ , (5) 

In consequence of this, the other set of projects 
from the set H  is chosen, and the cost of realization is 

minimum, that is 
1
max

b a

p p
h h

a j
C C

≤ ≤
→ . 

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 хij 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 1 2 11 12( , ,..., , )z z z z z= , at a 

preset value of money 6451S =  mln. UAH, where the 
financial restrictions are presented by an inequality: 
z c S⋅ ≤ . 



I.
 О

. A
le

ks
an

dr
ov

, О
. О

. K
ra

ve
ts

 

55
 

Е
ко
но
м
іч
ни
й 
ві
сн
ик

 Д
он
ба
су

 №
 4

(3
8)

, 2
01

4 

  

T
ab

le
 2

 

T
h

e 
li

st
 o

f 
n

at
u

re
 p

ro
te

ct
io

n
 p

ro
je

ct
s 

ta
ki

n
g 

in
to

 a
cc

ou
n

t 
th

ei
r 

in
fl

u
en

ce
 o

n 
th

e 
qu

al
it

y 
of

 t
h

e 
en

vi
ro

n
m

en
t 

 

1z
 

T
he

 
im

pr
ov

em
en

t 
of

 
te

ch
no

lo
gi

ca
l 

pr
oc

es
se

s,
 

in
cl

ud
in

g 
tr

an
si

tio
n 

to
 a

lte
rn

at
iv

e 
ty

pe
s 

of
 f

ue
l, 

ra
w

 m
at

er
ia

ls
, 

en
er

gy
 

re
so

ur
ce

s.
 

47
,4

  

Reduction 
 

of emissions of volatile or-
ganic compounds 

on
 0

,4
%

 

2z
 

T
he

 
co

ns
tr

uc
tio

n 
an

d 
in

tr
od

uc
tio

n 
of

 
ne

w
 

ga
s-

pu
ri

fy
in

g 
in

st
al

la
tio

ns
 

47
2,

9 
 

on
 3

,7
%

 

3z
 

T
he

 e
ff

ec
tiv

e 
in

cr
ea

se
 o

f 
ex

is
tin

g 
cl

ea
ri

ng
 i

ns
ta

lla
tio

ns
, 

in
-

cl
ud

in
g 

th
ei

r 
m

od
er

ni
za

tio
n,

 r
ec

on
st

ru
ct

io
n 

an
d 

re
pa

ir
 

26
2,

0 
 

on
 1

,4
%

 

4z
 

T
he

 e
lim

in
at

io
n 

of
 th

e 
so

ur
ce

s 
of

 p
ol

lu
tio

n 
  

22
,2

  
on

 0
,2

%
 

5z
 

R
ec

on
st

ru
ct

io
n 

an
d 

te
ch

ni
ca

l 
re

-e
qu

ip
m

en
t 

of
 t

he
 i

ns
ta

lla
-

tio
ns

 f
or

 a
sh

es
 c

at
ch

in
g.

 
19

5,
0 

 
on

 1
,3

%
 

6z
 

T
he

 c
on

st
ru

ct
io

n 
of

 w
at

er
 tr

ea
tm

en
t f

ac
il

iti
es

 
 

35
0 

 
T

he
 

in
cr

ea
se

 
of

 
po

w
er

 
ef

fi
ci

en
cy

 
on

  
0,

3%
  

7z
 

T
he

 c
on

st
ru

ct
io

n 
an

d 
re

co
ns

tr
uc

tio
n 

of
 s

ew
er

 s
ys

te
m

s 
tr

ea
t-

m
en

t f
ac

il
iti

es
 

17
18

,7
  

Reduction 

of dumpings of pol-
luting substances in 
the water which has 

been taken away 
from natural sources 

on
 1

,4
%

 

8z
 

P
ro

te
ct

io
n 

of
 s

ur
fa

ce
 w

at
er

 b
y 

or
de

ri
ng

 o
f 

th
e 

sy
st

em
s 

of
 

w
at

er
 d

is
po

sa
l 

22
09

,6
  

on
 2

,6
%

 

9z
 

T
he

 i
nt

ro
du

ct
io

n 
of

 w
at

er
 p

ur
if

ic
at

io
n 

in
st

al
la

tio
ns

 o
f 

th
e 

su
bj

ec
ts

 o
f 

m
an

ag
in

g 
 

68
  

on
 0

,0
7%

 

10
z

 
T

he
 c

on
st

ru
ct

io
n 

of
 th

e 
w

as
te

-p
ro

ce
ss

in
g 

en
te

rp
ri

se
s 

20
0 

 
of

 a
re

as
 u

nd
er

 s
ol

id
 h

ou
se

ho
ld

 w
as

te
 f

or
 0

,3
%

 

11z
 

T
he

 p
ro

te
ct

io
n 

an
d 

so
il 

re
cu

lti
va

tio
n,

 r
es

to
ra

tio
n 

of
 u

nd
er

-
gr

ou
nd

 a
nd

 s
ur

fa
ce

 w
at

er
 

63
9,

1 
 

 
of

 s
qu

ar
es

 o
f 

th
e 

po
llu

te
d 

si
te

s 
at

 0
,8

%
. 

an
d 

du
m

pi
ng

s 
of

 
po

llu
tin

g 
su

bs
ta

nc
es

 in
 th

e 
w

at
er

 w
hi

ch
 h

as
 b

ee
n 

ta
ke

n 
aw

ay
 

fr
om

 n
at

ur
al

 s
ou

rc
es

 f
or

 0
,5

%
 

12z
 

T
he

 im
pr

ov
em

en
t o

f 
w

as
te

 u
si

ng
 

11
83

,8
  

 
of

 a
re

as
 u

nd
er

 s
ol

id
 h

ou
se

ho
ld

 w
as

te
 f

or
 1

,5
%

 

 

55 
Економічний вісник Донбасу № 4(38), 2014 

I. О. Aleksandrov, О. О. Kravets 
  



I. О. Aleksandrov, О. О.  Kravets 

 56 
Економічний вісник Донбасу № 4(38), 2014 

 

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 

1z  235,5822 =x  58,0020622 =x  

2z  235,5822 =x  56,0803122 =x  

3z  235,5822 =x  57,4197122 =x  

4z  235,5822 =x  58,1185322 =x  

5z  235,5822 =x  57,4779522 =x  

Power efficiency 

6z  19,2656 =x  26,2685756 =x  

Dumpings of polluting substances in the water which has been taken away from the natural sources 

7z  24,931 =x  24,5531 =x  

8z  24,931 =x  24,252631 =x  

9z  24,931 =x  24,8831 =x  

The area under solid household waste 

10z  11,037 =x  0,1096737 =x  

Squares of the polluted sites and dumpings of polluting substances in the water which has been taken away from 
natural sources 

11z  185,49 =x 24,931 =x  183,91689 =x 24,775531 =x  

The area under solid household waste 

12z  11,037 =x  0,1083537 =x  

 
Table 4 

The calculation of increments of an integrated index of the quality of the environment 
 Ecological parameters  

Project 
Before the project realization 

(100-ball scale) 
After the project realization (100-ball 

scale) 
)0()( YzY k −

1z  35,2922 =x  35,5522 =x  0,003106 

2z  35,2922 =x  37,6922 =x  0,028729 

3z  35,2922 =x  36,2022 =x  0,010871 

4z  35,2922 =x  35,4222 =x  0,001553 

5z  35,2922 =x  36,1422 =x  0,010094 

6z  43,6556 =x  43,7856 =x  0,001899 

7z  37,7531 =x  38,6231 =x  0,065363 

8z  37,7531 =x  39,3731 =x  0,121388 

9z  37,7531 =x  37,7931 =x  0,003268 

10z  45,0037 =x  0,03382537 =x  0,033825 

11z  38,209 =x  37,7531 =x  38,699 =x  38,0631 =x  0,124696 

12z  45,0037 =x  45,8337 =x  0,169125 
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With the use of criterion function 
12

1

( ) ( ( ) (0)) maxk k
k

A z Y z Y z
=

= − →  – we establish the 

possibility of implementation of the project: partially, 

completely or refusal (if 0kz = , 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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Рекомендовано методи вибору раціонального 
природоохоронного проекту при обмежених фінан-
сових ресурсах. Основою методу є функція корис-
ності. Критерієм оптимальності прийнято індекс 
якості навколишнього середовища, якій є основою 
забезпечення інформацією осіб, що приймають 
управлінські рішення на всіх рівнях ієрархії, спри-
яння саморегулюванню процесу інтегрування під-
систем навколишнього середовища задля форму-
вання умов сталого розвитку суспільства. 

Доведено, що використання методу екстрема-
льного угрупування ознак та стандартизації даних 
дозволяє створити моделі змінювання якості на-
вколишнього середовища. 

Ключові слова: навколишнє середовище, еко-
логічний проект, модель, якість. 

 
Александров И. А., Кравец Е. О. Выбор 

привлекательного варианта инвестирования 
природоохранного проекта 

Рекомендованы методы отбора рационального 
природоохранного проекта при ограниченных фи-
нансовых ресурсах. Основой метода является 
функция полезности. Критерием оптимальности 
проекта служит индекс качества окружающей сре-
ды, который является основой  информационного 
обеспечения лиц, принимающих управленческие 
решения на всех иерархических уровнях и способ-
ствует саморегулированию процесса интеграции  
 

подсистем окружающей среды для формиро-
вания условий устойчивого развития общества. 

Доказано, что использование метода экстре-
мальной группировки признаков и стандартизация 
данных позволяет создать модели изменения каче-
ства окружающей среды. 

Ключевые слова: окружающая среда, экологи-
ческий проект, модель, качество. 

 
Aleksandrov I. О., Kravets О. О. 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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