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Resource-ecological security of the region is the state of the regional natural-social-economic
system, which ensures the prevention of deterioration of the quality of ecosystems and human
health while improving the socio-economic state of this system (minimum entropy), taking into
account the impact of destabilizing resource and environmental threats, external and internal
environments, through the mechanism of increasing the efficiency of using the natural and
economic potential of the territory, focused on resource conservation and resource substitution,
including on the basis of the capitalization of production and consumption waste as secondary
resources, as well as minimizing the negative impact of waste on the quality of primary resources.

The problem of ensuring resource and environmental security, increasing the efficiency of
using the natural and economic potential of the territory is one of the priorities for each region
of Ukraine.

Therefore, the scientific article developed and scientifically substantiated a theoretical and
methodological approach to assessing the level of resource and environmental security of regions
in the system of sustainable development, which consists in the calculation of a three-component
indicator that takes into account the level of environmental security of the region’s economy,
the level of environmental risk to the health of the population based on a priori selection of a
model that reflects various interdependencies in the system of “human-environment” relations
and the level of resource conservation and resource restoration in the region. The theoretical
and methodological basis of the study was the results of fundamental and applied research in
the field of economic theory and regionalism, ecological economics, the concept of sustainable
development, scientific developments of domestic and foreign scientists on the management of the
resource potential of the region.

The conceptual principles of ensuring the resource and environmental security of the region
are substantiated, including hazard identification, a theoretical and methodological approach to
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the selection of strategies for ensuring a sufficient level of resource and environmental security,
based on the definition of resource and ecological security zones, and the implementation
of which will allow: to improve the resource security and competitiveness of the region, get
additional income from secondary resources, preserve primary resources and improve their
quality, return contaminated land in the economic circulation of the region (reflects the economic
and resource aspect), reduce the risk to public health from the negative impact of waste, improve
the socio-psychological climate in the region (reflects the social aspect); ensure preservation and
restoration of the region’s environment, the natural state of ecosystems and minimum entropy
(reflects the ecological aspect).
Key words: resource-ecological safety, region, secondary resources, solid wastes.

Iucapenxo I1.B., Camoiunixk M.C., /Jluuenxo O.10., /lacmosxa B.IL., I'ycuncokuii /I.B.,
IlInipna B.I. Ouinka piena pecypcHo-ekonoziunoi 6e3neku peziony: MemooudHi ma
MemooonoziuHi acnekmu

Pecypcro-exonoeiunoi Gesneka peciony — cmau pecioHANbHOI NPUPOOHO-COYIATbHO-EKO-
HOMIYHOI cucmeMu, wo 3ade3neuye 3anodieantsa NO2IPUleH s AKOCMI eKocucmem ma 300po8 s
JHOOUHU NPU NOKPAUEHHI COYIAIbHO-EKOHOMIYHO20 CIMAHY OAHOT cucmemu (MIHIMyM eHmponii),
3 YPAaxy8auHAM GNAUGY OeCMAOINI3VIOUUX PECYPCHUX MA eKONOSIUHUX 3a2P03 306HIUHbLO2O MAa
BHYMPIWHBLO20 CEePe00sULY, Yepe3 MeXanizmM niOGUWeHHS eheKMUGHOCMI GUKOPUCAHHS NPUPOO-
HO-eKOHOMIYHO20 NOMEHYIALY Mepumopii, OpieHmMo8ano2o Ha pecypco3depedicentss ma pecyp-
CO3aMIWeHHsl, Y MOMY YUCTT HA OCHOGI Kanimanizayii 6i0X00i6 8UpOOHUYMEA i CRONCUBAHHSL SIK
BMOPUHHUX PECYPCIB, A MAKONC MIHIMI3ayii HeeamugHo20 6NIUBY 8I0X00i6 HA AKICMb NEPEUHHUX
pecypcie.

IIpobnema 3ab6e3neuentist pecypcHo-eKon02iuHoi b6e3nexu, niosuLyeHHs eqekmugHocmi 6UKo-
PUCMAHHS NPUPOOHO-EKOHOMIYHO20 NOMEHYIaLy mepumopii € 0OHIEI0 3 NpiopumemHux Ois
KodtcHO20 peziony Yipainu.

Tomy, 6 Haykogiti cmammi po3pobieHo ma HayKoso OOIPYHMOBAHO MEOPEeMUKO-Memoooo0-
2IYHUTL NIOXIO W0O0 OYIHKU PI6HS PeCyPCHO-EKON02IUHOL be3neKl pecionie y cucmemi cmanio2o
PO36UMKY, AKUL NONAAE 8 PO3PAXYHKY MPUKOMNOHEHMHO20 NOKA3HUKA, WO 8PAXOBYE Di6eHb
eKoN02iUHOI be3neKu eKOHOMIKU Pe2ioHy, PiBeHb eKON02IUHO20 PUSUKY 300P08 10 HACENeHHs Ha
OCHOBI anpiopHo2o 8ubOpPy mooeri, o 8i000paXcae PisHi 63AEMO3ANEHCHOCII 8 cucmeMi 8i0-
HOCUH «II0OUHA-CePedosuyey, Ma PieeHb pecypco30epexcerHst i pecypCo8iOHO8IeHHs Y peciOHi.
Teopemuunoio ma MemooOnIO2IYHOW OCHOBOK OOCHIONCEHHS. CIANU Pe3yIbmamu (yHOAMeH-
MATGHUX | NPUKIAOHUX OOCTIONCEHD ) 2AY3l eKOHOMIYHOI meopii ma pe2ioHaniCmuKu, eKono-
2IuHOI eKOHOMIKU, NONOJCEHHs KOHYenyii cmano2o0 po36UmKy, HAYKOGi po3poOKu GIMUUSHAHUX
i 3apybidcHUX YUeHUX i3 NUMAaHb YNPAGLIHHA PeCyPCHUM NOMEHYIAIOM Pe2ioHy.

Ob6rpynmosano KoHyenmyaibHi 3acadu 3a6e3neuents pecypcHo-eKono2iunoi besnexu peai-
OHY, W0 eKIHaAOMb i0eHmugikayito Hebesneku, MmeopemuKo-memoOudHuil nioxio 0o eubopy
cmpameziti 3a6e3neuenHs 00CMAamHub020 PiGHs pecypCHO-eKoN02iuHoI b6e3nexu, wo IpyHmMyEmbCsl
Ha 8USHAYEHHI 30H PeCYPCHO-eKON02INHOT be3neKu, ma peanizayis AKUX 003601UMbs. NOKPAWUMU
pecypcozabesneuenicms ma KOHKYPEHMOCHPOMOICHICIb Peciony, Ompumamu  000amKogutl
00xi0 6i0 emoppecypcie, 30epeemu NEPEUHHI pecypcu ma NOKpAwumu ix aKicms, HOGePHYmMuU
3a06pyOHeHi 3eMli Y 20Cn00apcbKull 0bie pecioHy (8i000paxicae eKOHOMIMHUNL Ma pecypCHuUll
acnexkm), SMeHWUmMY pusuK 300p08 10 HaceleHHsl 8i0 He2amuU8HO20 BNIUBY 8I0X00I8, NOKPAWUMU
COYIANbHO-NCUXONOSTUHULL KAIMam Y pe2ioHi (8idobpadicae coyianvhull acnekm); 3abesnedumu
30epedicenHs i GIOHOBIEHHA HABKOTUUIHbO2O CePedOsUa PeCiOHY, NPUPOOHO20 CIMAHY eKOCUC-
mem ma MiHiMymy eHmponii (6i006pasicae eKono2iunull acnexkn).

Knrwowuogi cnosa: pecypcrno-exonoziuna besnexa, pezion, 6mopunii pecypcu, meepoi 8i0xo0u.

Statement of the problem. The problem of achievement of balanced development
in the region extends the sphere of influence of man on an environment and intensifies
the use of natural raw material base. That unavoidable takes away the problem of the
rational use of secondary resources on the first plan. The basic sources of secondary
resources are wastes of productive and consumer activity of men. A problem of the
rational use of secondary resources is one of priority for every region of Ukraine [1].
In such aspect of efficiency use of territory naturally-economic potential, including on
the basis of capitalization of wastes of production and consumption, becomes one of
regional development foreground jobs.
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The analysis of recent studies and publications discussing the problem. Con-
siderable payment in development of theoretical and methodological principles of the
balanced socio-economic development of regions was done by B. Burkinskiy, V. Volos-
hin. Z. Gerasimchuk, B. Danilishin, S. Doroguncov, D. Medous, V. Onischinko.
V. Tregobchuc and other specialists. Fundamental research of cooperation of society
and nature the devoted labours of V. Vernadskiy, O. Klimenko, L. Kupines, L. Melnik,
S. Podolinskiy, M. Rudenko, D. Forrester and other scientists. In the same time question
in relation to forming of the new complex going near providing of resource-ecological
safety in the regions remain for the scientific search.

Task statement: to work out and scientifically ground theoretical and methodologi-
cal approach in relation to the estimation of resource-ecological safety in the regions, on
the basis of that to form conceptual principles of providing of resource-ecological safety
in the regions of Ukraine, oriented to the increase of efficiency of the territory natural-
ly-economic potential use on the basis of solid wastes capitalization and minimization
of their negative influence.

Results of investigation. Resource-ecological safety in the region is the state of
the regional naturally-socially-economic system that provides prevention of worsening
of ecosystems quality and health of man at the improvement of the socio-economic
state of this system (minimum entropies), taking into account influence of destabiliz-
ing resource and ecological threats of external and internal environments, through the
mechanism of efficiency increase of the the territory naturally-economic potential use,
oriented to maintenance of resources, including on the basis of capitalization of wastes
of production and consumption as secondary resource, and also minimization negative
influence waste on quality primary resource.

Going out the theory of safety of ecosystems and taking into account influence on them
of socio-economic factors [2] author is work out theory-methodological approach in rela-
tion to the estimation of resource-ecological safety in the regions, that consists in the cal-
culation of three-component index that takes into account ecological safety of region econ-
omy (P), level of ecological risk (M) and level of resources proceeding in the region (W):

K=f(F M W)
M, W—1,if B SW=P, .S

odocm’ " docm’ odocm’

M, W—0,if RSW<P, .S

m’ " docn’ docm”

P
P

where P oo Moy W = sufficient value of indexes P. M, W.

Constituents of three-component index in relation to resource-ecological strength of
region security it is suggested to determine so:

1. Index of ecological safety of region economy settles accounts as a total economic
loss for contamination of environment from the technogenic loading in a region on
authorial methodology [3], the results of calculation of that allowed to define near-term
strategy to direction of improvement of the system ecologically safe development in
Ukraine regions (table 1).

2. The estimation of risk to the health of population it maybe to carry out by means
of authorial model that represents different to interdependence in the system of relations
“man-environment”:

M =6,43+32,41W —0,173D + 0,604 P
P=41,29+14,434+15,49G —1,28C
C=39,65+1,735M
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Table 1
Grouping of Ukraine regions to direction of improvement of the system
ecologically safe development of regions of Ukraine *

Type Regions Near-term strategy
4 Ivano-Frankivsk, Kyiv, Vinnytsya to Effective strategy of guard of
! the area atmospheric air
Crimea, Lviv, Mykolaiv, Odesa, Effective strategy of guard of water
A4, Kherson, Tcherkasy to the area, Kyiv | resources
and Sevastopol
Zhytomyr, Poltava, PiBencbka, Sumy, |Effective strategy of guard of soils
E 4; Volyn to the area
s Y Dnepropetrovsk, Donetsk, Effective strategy of guard of
r“2 | Zaporizhzhya, Luhansk of area atmosphere and water resources
AA Chernihiv area Effective strategy of guard of water
3 resources and soils
Kharkiv area Effective strategy of guard of
AA4A, atmospheric air, water resources and
soils
Type B Zakarpatti.a, "Ijernopil, Khmelnytsk, Effective strategy of imprO\{ement of
Chernivtsi, Kirovohrad to the area the system of health protection

* — it is made authors.

This equalization the index of morbidity of population (M), as a basic indicator of
ecological risk, is examined as a function from social-ecological-economic factors that
have direct influence on a health of population: influence of contamination of the ground
cover W) (,s sources of food products, degree of satisfaction of requirements in services
of health protection (D) and level of ecological danger of regional economy (P). The
level of ecological danger of regional economy (P) is conditioned by social-ecological
factors, namely by side effects from the production of contamination of atmosphere
(A) nd hydrosphere G) (,y the level of “social trouble” in the region (C), determin-
ing from one side potential possibilities on the improvement of environment, and from
other side it is observed to circulating connection: level of morbidity (M) in much why
determines the level of “social trouble” in a region, so as higher morbidity provokes
the greater amount of the lost working days and worsening of material terms. On the
basis of economic-mathematical model (2) conducted estimation of ecological risk in
the regions of Ukraine. The worst indexes of ecological risk are in those areas, where
many industrial enterprises and minerals (Donetsk, Dnepropetrovsk, Zaporizhzhya and
Ivano-Frankivsk areas) (figure 1).

3. Index of level of proceeding in resources in the region includes next constituents:
power-hungryness of solid wastes handling sphere in the region [4]; economic effi-
ciency of the use of secondary resources in a region [5]; economic efficiency of the use
of biopower potential in a region [6]; an estimation of risk of health of population from
the existent system of solid wastes handling [7].

Eight values of three-component index of estimation of resource-ecological strength
of region K security are possible in theory, that answer 4 zones of resource-ecological
safety of region, presented on figure 2.
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Fig. 1. Estimation of ecological risk after to the regions of Ukraine,
generalized data for 2005-2022 (it is made author)
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Fig. 2. Zones of resource-ecological safety of region (it is made authors)
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The brought research over the higher brought indexes over allowed to define the
zones of resource-ecological safety of Ukraine regions. For each of the distinguished
zones of resource-ecological safety optimal strategies offer providing of resource-eco-
logical safety of region, descriptions of that are given figure 3.

Coming from resulted, the complex going is formed near providing of resource-eco-
logical safety of region that must include next constituents authentication of danger and
determination of zones of resource-ecological safety; scientifically-methodical princi-
ples of choice of events of providing of sufficient economic strength security are on the
basis of optimization economic models; adjustment and concordance of decisions are
on the basis of integral model of development of the economical-ecological systems of
the use of naturally-economic potential of region (figure 4).
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Fig. 3. Grouping of Ukraine regions after resource-ecological strength, the generalized
is given for 2005-2022 (it is made authors)

Conclusions and proposals. In the article theory-methodological approach is
worked out in relation to the estimation of resource-ecological safety in the regions,
that consists in the calculation of three-component index that takes into account eco-
logical strength of regional economy, level of ecological risk on the basis of a priori
choice of model of relations “man-environment”, and level resources proceeding in the
region. The results of research allowed to form conceptual principles of providing of
resource-ecological safety in the regions of Ukraine, that must include next constitu-
ents authentication of danger and determination of zones of resource-ecological safety;
scientifically-methodical principles of choice of events of providing of sufficient eco-
nomic strength security are on the basis of optimization economic models; adjustment
and concordance of decisions are on the basis of integral model of development of the
economical-ecological systems of the use of naturally-economic potential of region.
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Fig. 4. Methodological principles of providing of resource-ecological safety (RES)
in the region (it is made authors)
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