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THEORETICAL AND METHODOLOGICAL FRAMEWORK
FOR ENSURING RESOURCE AND ENVIRONMENTAL SAFETY IN THE REGION

The methodological framework for ensuring resource and environmental safety in the region
is built up in the article. It includes three stages: hazard identification and determination of are-
as of the resource and environmental safety; strategy selection for ensuring resource and envi-
ronmental safety in the region; correction and coordination of solutions. The practical implica-
tions of the work are optimization of the strategy for ensuring resource and environmental safe-
ty in the region, the implementation of which will help to: improve the resource availability and
competitiveness of the region, make additional profit from the use of the secondary resources;
preserve primary resources and improve their quality; ensure preservation and restoration of
the natural environment of the region, to improve social and psychological climate in the region
and health level of population.
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Statement of the problem

The problem of ensuring resource and envi- [4], M. Dolishnii  [5], S. Dorohuntsov,
ronmental safety and more efficient use of natu- M. Khvesyk [6], V. Onyshchenko, O. Komelina
ral and economic potential of the area is a prior- [7], N. Chepurnykh [8] and other specialists
ity for each region of Ukraine. According to the have made a great contribution to the develop-
natural resource intensity index, which is an ment of theoretical and methodological frame-
integrated indicator of energy and water con- work of a balanced social and economic devel-
sumption and airborne emissions hazard, etc. opment of the regions. The works of
(for Ukraine it makes 8.7), Ukraine is ahead of V. Vernadskyi, A. Klymenko, L. Melnyk,
such countries as Russia, Moldova, Poland and J. Odum, S. Podolinskyi, N. Reimers,
EU-members (this index is equal to 1.0 world- M. Rudenko, J. Forester and other scientists are
wide) [1]. At the same time, formation of an dedicated to fundamental studies of interaction
efficient market economy in the regions re- between a society and nature. At the same time,
quires solution of the problems between the the issues for further scientific research still
goals of the social and economic system devel- involve a problem of forming comprehensive
opment and negative effects of its impact on the approaches to ensure resource and environmen-
environment considering the influence of desta- tal safety of the regions. These approaches are
bilizing factors. In this aspect, forming new based on developing an innovative methodolo-
comprehensive approaches to ensuring resource gy for regional social and economic system de-
and environmental safety in the region and cre- velopment, that ensures prevention of ecosys-
ating strategies for improving primary and sec- tems and human health deterioration while im-
ondary resources management based on eco- proving social and economic conditions of a
nomic models and mechanisms are becoming a given system through a mechanism of more
priority in regional development. efficient use of natural and economic potential

The analysis of recent studies and publica- of the area.
tions discussing the problem. B.Burkynskyi, Problem definition: to develop and to scien-
V. Stepanov, S. Kharychkov [2], V.Voloshyn, tifically ~ substantiate the methodological
V. Trehobchuk [3], B. Danylyshyn, A. Stepanenko framework for ensuring resource and environ-

mental safety of the regions of Ukraine, that
© Onyshchenko V.O., Samojlik M.S., 2015 includes theoretical-methodological approach to
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strategy optimization for ensuring resource and
environmental safety and scientific-
methodological  principles for  choosing

measures for ensuring resource and environ-
mental safety in the region.

Description of the main materials of research

Resource and environmental safety of the
region is a state of a regional natural and social
and economic system that ensures prevention of
ecosystems and human health deterioration
while improving social and economic condi-
tions of a given system (minimum entropy)
considering the influence of destabilizing re-
source and environmental hazards of external
and internal environments through a mechanism
of more efficient use of natural and economic
potential of the area, which is focused on re-
source preservation and substitution.

A comprehensive approach to ensuring re-
source and environmental safety of the region
includes the following components: hazard
identification and determination of areas of re-
source and environmental safety, on which ba-
sis a theoretical and methodological approach
to strategy selection of ensuring a sufficient
level of the resource and environmental safety
is formed; a scientific and methodological basis
for selecting measures of ensuring a sufficient
level of the economic safety on the basis of
economic models optimization; correction and
coordination of solutions.

According to the theory of ecosystems safe-
ty and taking into account the influence of so-
cial and economic factors thereon [9], a theoret-
ical and methodological approach to assessing
the level of the resource and environmental
safety of the regions has been developed. This
approach is to calculate a three-component in-
dex that takes into account a level of environ-
mental safety of the region’s economy (P), a
level of environmental risk to the health of
population (M) and a level of resource preserva-
tion and resource restoration in the region (W):

K=f(P MW), 1)
P, M, W —1, if P, S, W= Pqs, Ssutty Wautt
P, M, W —0, if P, S;W< Py, Ssutty Wyt
where Py, Msuir, Wae — Sufficient value of in-
dexes P, M, W.

To calculate the value of K, the indexes
meeting the following criteria have been used:

relevance; reliability; calculability; information
availability; simple calculation and affordabil-
ity; efficiency of use; understandability for
greater part of society. The index of the envi-
ronmental safety of the region (P) is calculated
according to the author’s methodology as a total
economic damage for environmental pollution
from anthropogenic load in the region [10].
Assessment of the environmental risk to the
health of population may be carried out using
the author’s model, which addresses different
interdependencies in the system of relations
“human — environment” [11]. The index of the
level of resource preservation in the region in-
cludes the following components: an index of
environmental and stabilizing areas [12]; ener-
gy consumption of a resource management sys-
tem in the region [13]; economic efficiency of
using the secondary resources in the region
[14]; economic efficiency of using the bioener-
gy potential in the region [15].

The 8 theoretically possible values of a
three-component index of assessment of the
resource and environmental safety level in the
region K correspond to 4 areas of the resource
and environmental safety of the region (Fig. 1).

A study of the above stated indexes makes it
possible to determine areas of the resource and
environmental safety of the regions of Ukraine,
and 16 regions belong to the areas of fragile and
unacceptable resource and environmental safety
(Fig. 2). The worst indexes of environmental
risk are characteristic for regions where many
industrial enterprises are situated and mineral
resources are mined (Donetsk, Dnipropetrovsk,
Zaporizhzhia and Ivano-Frankivsk regions).
Only three regions have a level of resource
preservation and resource restoration that is
above average (Donetsk, Dnipropetrovsk and
Zhytomyr regions).

Optimal strategies for ensuring resource and
environmental safety in the region, the charac-
teristics of which are given in Table 1, are pro-
posed for each selected area of the resource end
environmental safety.

A principal goal setting and problem
definition for developing an eco-efficient
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Figure 1 - Zones of resource-ecological safety of region (made up by the authors)

Grouping of regions of Ukraine is after the level of index
maintenance and proceeding in resources
(the generalized is given for 2005-2012)
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Figure 2 - Typology of the regions of Ukraine according to resource and environmental safety,
summarized data for years 2005-2013 (made up by the authors)
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development strategy of the region, unlocking 1) requirements for ensuring effective eco-
innovative investment, resource and environ- nomic development of the region by the end of
mental potential of the region and assumed ide- the period under consideration (T) may be ex-
ology of sustainable problem-solving, generally pressed by the following criteria:

can be formalized and represented as follows:

Xl fuzizﬁzlgc'[ﬁ,j}_’maxﬁ,j’ )
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Table 1. Typology of the regions of Ukraine according to the direction of improvement of environ-
mentally safe development system*

Resource and environmental safety area Strategy characteristics Regions stF;;It?gi;z*
Area of absolute RES of the region. All Strategy of maintenance. - -
components are at a sufficient level. The Assumes maintaining of
region should continue safety improvement | sufficient RES level, op-
(increase material and energy waste utiliza- | eration results control and
tion volumes, find new sources for ensur- prevention of potential
ing resource safety, improve the quality of hazards.
the primary resources).
Area of acceptable RES of the region. One | Strategy of strengthen- |AR of Crimea, A,
of the components of the integrated indica- | ing. Assumes measures |Vinnytsia, A
tor of RES is insufficient. The existing de- | for strengthening of one [\/olyn, As
viations can_be detected by conductingan | of the factors qf the re- Zakarpattia, B
in-depth research. source and environmen- Lviv y
. ) 2
tal _safet){, \_/vhlch has an Mykolaiiv, 4,
insufficient value.
Poltava, As
Rivne, As
Kherson, Ay
Khmelnytsk, B
Chernivtsi B
Area of fragile RES of the region. The level | Strategy of adaptation. [Kyiv, A4,
of the RES is insufficient by several com- Implementation of a  |Sumy, A145
ponents. The existing deviations can be strategy towards im- Cherniniv oA
detected by conducting an in-depth re- provement of the envi- ’
search. On the basis of the data received | ronmentally safe devel- Cherkasy, AxAy
certain measures to eliminate an existing opment system. Kirovohrad, A3B
problem can be taken. Odesa, A14,
Ternopil, AB
Dniprope- A4
trovsk,
Donetsk, A4,
Zhytomyr, ArAs
Zaporizhzhia, A,4,B
Area of unacceptable RES of the region. Strategy of changes.  |Luhansk, A14,B
A level of the resource and environmental | Assumes changes in all |Kharkiv, A1A545
safety is insufficient by all components of | directions of region de- |lvano-Frankivsk | 4,4, B
the integrated indicator at once. In this velopment. regions
case, first of all the region has to resolve
issues of environmental safety.

* — made by the authors; ** — A; — effective strategy of air conservation A, — effective strategy of water re-
sources conservation; Az — effective strategy of soil conservation; B — effective strategy of health care system

improvement.

where E(fij) efficiency of f-type measures tak- Selecting the measures for modernization of
en in t-th year; fi; — economically available technology of improving the resource and envi-
measure to modernize technology of improving ronmental potential of the region is based on
resource and environmental potential of the re- optimization of the objective functions: mini-
gion, which is associated with j-substance emis- mization of damage from contamination of the

sions polluting the environment.

environment; minimization of environmental
risks for population health; maximization of
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sorting and recycling waste; maximization of
profits from the sale of secondary material and
energy resources; minimization of energy con-
sumption in the production process, that is en-
sured by the maximum return of secondary re-
sources into the economy of the region; maxi-
mization of profits from operation of the sec-
ondary resources handling system in the region,
defined as the difference between income from
its operations and its expenditures.

2) restrictions on the environmental pollu-
tion should be defined by the need to meet envi-
ronmental standards for each year (t):

z:5:1 J:'21 Er(ﬁ,jj ’ ﬂ‘r(fi,}'j = Ai’ (3)

where a(fi;) — emission volume of j-component,
which pollutes the environment, per unit of the
added value of i-product production during k-
measure for modernization of manufacture and
improvement of environmental situation in the
region in the t-year; 4; — permissible cumulative
volume of emissions and discharges of pollu-
tants;

3) the search for solutions should be per-
formed with consideration of the general tech-
nological, recirculation, transportation, institu-

tional and financial restrictions of the region
from the future perspective:

T E(fi)) =0 = (1, ..., N);

t=(1,..,T) )

In general, implementation of said ideology
of rational solutions making in developing a
strategy of the environmentally safe and eco-
nomically effective development of the regions
of Ukraine assumes the use of a set of specific
scientific and methodological approaches,
among which one should primarily distinguish:
a scenario approach when developing possible
strategy options for the environmentally safe
development of the region; studying of business
plans of the most effective projects of produc-
tion development and use of resources, the im-
plementation of which is substantiated by both
the perspective of estimating an expected eco-
nomical efficiency and by ensuring the RES of
the region. Based on the above stated, we can
develop a solution-making algorithm for strate-
gy optimization for ensuring resource and envi-
ronmental safety in the region (Fig. 3).

Conclusion

The article deals with the development and
scientific substantiation of the conceptual
framework for ensuring resource and environ-
mental safety of the regions of Ukraine. This
framework is focused on increasing the effi-
cient use of natural and economic potential of
the area, resource preservation and substitution,
which includes: hazard identification and de-
termination of areas of resource and environ-
mental safety, that allows to select a prior strat-
egy for ensuring resource and environmental
safety of the region; selecting measures for en-
suring a sufficient level of the resource and
economic safety of the region on the basis of
optimizing economic models and comprehen-
sive assessment of alternative scenarios; correc-
tion and coordination of solutions.
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The practical implications of the work are
strategy optimization for ensuring resource and
environmental safety in the region, implementa-
tion of which will help to: improve the resource
availability and competitiveness of the region,
make additional profit from the secondary re-
sources; preserve primary resources and to im-
prove their quality, to return contaminated lands
into the economy of the region (addressing the
economical and resource aspects); minimize
health risk for population from the negative im-
pact of the waste, improve social and psycho-
logical climate in the region (addressing the
social aspect); ensure preservation and restora-
tion of the regional environment, natural state
of ecosystems and entropy minimum (address-
ing the environmental aspect).
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TEOPETUKO-METOAOJIOI'NYECKHUE OCHOBBI OBECIIEYEHUE
PECYPCHO-3KOJIOTMYECKOM BE30ITACHOCTH B PETHOHE

B craThe pa3paGoTaHbl MeTO10/10THYECKHE OCHOBBLI 00ecleYeHusl PecypCHO-IK0JI0rnYecKoi
0€30MacHOCTH PeruoHa, BKIKYAIOUINE TPH 3Tana: WieHTUPUKANUIO ONIACHOCTH U oNpeaeleHust
30H PeCYpPCHO-IKOJIOTHYeCcKOi 0e30MacHOCTH; BBHIOOP cTpaTeruu o0ecnedeHHs] PeCYPCHO-
IKOJIOTHYECKOH 0e30MaCHOCTH PernoHa; KOPPEKTHPOBKM M corjacoBanus pewenuii. [Ipakru-
YyecKasi 3HAYMMOCTh PaldoThl 3aKJII0YAETCS B ONTUMU3AIUM CTPATErHU o0ecrneyeHusl pecypcHo-
IKOJOrn4YecKoii 0€e30MaCHOCTH B peruoHe, peaju3anus KOTOPOi MO3BOJHUT: YIYYIIUTh pecypco-
00ecre4YeHHOCTh U KOHKYPEHTOCHOCOOHOCTh PEruoHa, MOJYYHMTh JAONOJHUTEJBHBIH 10X0 OT
HCMOJb30BAHUA BTOPPECYPCOB; COXPAHUTH NMEPBUYHLIE Pecypcbl M YJIYyYIIMTh UX Ka4eCTBO;
o0ecreynTh COXpaHeHHEe M BOCCTAHOBJIEHHE OKPY’Kalolleld cpeabl PerdHoHa, YJIy4IIHThb COLU-
AJILHO-TICHX0JIOTHYECKU KIIMMAT B PeTHOHE M COCTOSTHUE 3J0POBbSI HACEJEHMHSI.

Kniouegvle cnoea: pecypcHO-3K0J0Ornyeckas 0e30MacHOCTb; MCMOJIb30BAHME BTOPPECYPCOB;
NePBUYHbIE PeCYPChI; OKPYKAIONIAsl MPUPOIHASI CPeda peruoHa.

B.O. OHUIIEHKO, M.C. CAMOWJIUK
Tlonmascvkozo HayionanbHO20 mexHiyHo2o yuigepcumemy im. FO. Konopamroka,
m. [lonmasa, Yxpauna

TEOPETHKO-METOJOJIOI'TYHI 3ACA/IX 3ABE3IIEYEHHA
PECYPCHO-EKOJIOT'TYHOI BE3IIEKH Y PET'TOHI

Y crarTi po3po0iaeHi MeTonosoriuHi 3acagu 3a0e3leYeHHs] PeCypCHO-EKOJIOTiYHOI 0e3nexkun
periony, o BKJIKNYAKTHh TPHU eTanu: ifeHTUdikanio HeOe3NMeKH Ta BU3BHAYECHHS 30H PeCypPCHO-
eKO0JI0TiYHOol Oe3mexku; BUOIp cTpaTerii 3a0e3ne4YeHHs] PecypPCHO-eKOJIOTIYHOI 0e3NneKn perioHys;
KOPEKTYBaHHA i y3rogxeHHs pimieHb. [IpakTuyHa 3HAYMMICTH POOOTH MOJIATA€ Yy ONTUMI3amil
cTparerii 3a0e3me4YeHHs] pecypCHO-eK0JIOTiYHOI 0e3leKH y perioHi, peaJji3anisi sikKol 103BOJIMTb:
MOKPALIMTH pecypco3ade3neyeHicTh Ta KOHKYPEHTOCIPOMOKHICTh periony, oTpuMaTH A0AAaT-
KOBHIi 10XiJ Bii BAUKOPUCTAHHS BTOppecypciB; 30eperTH MePpBUHHI pecypcH Ta MOKPALIUTH iX
SIKiCcTh; 3a0e3nme4ynuTu 30epeskeHHs] i BiTHOBJIEGHHS HABKOJMIIHLOIO NPHMPOJHOIO cepeloBHINA
Periony, MOKPAIIUTH CONiaJbLHO-TICUXOJIOTIYHNI KJIIMAT y perioHi Ta cTaH 310poB’sl HaCeJIeHHS.

Knrouoei cnosa: pecypcHo-exoJioriuna 0e3nexa; BUKOPUCTAHHSI BTOppecypcCiB; MepBUHHI pe-
CypCH; HABKOJIMIIHE NPUPOJHE CepeloBHIle PErioHy.
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