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The territorial economic and ecological systems formed by water objects of a diverse physical and geographical
basis — the water basins of Ukraine — have been studied. The methodological approaches to the assessment of the conditions
for sustainable and balanced development of economic and ecological systems of Ukrainian water basins have been
developed.

The impact of environmental protection activities in the water basin on the region's economic and social development
has been analyzed. The sources of delays in the reaction of the economic-ecological system to the environmental measures
have been assessed. One of the leading factors in ensuring an optimal strategy for sustainable development of the entire
complex of elements of a multifactorial economic and ecological system of the water basin is reasonable probability
assessment of both the occurrence of risks of different nature and their quantitative impact on the factors of sustainable
and balanced development of the territory. The conditions that determine the possibility of risks in the development of a
regional water basin system have been investigated taking into account external and internal factors of influence.

The analysis of the structural elements of the economic and ecological system of the water basin, as well as their
role and importance in ensuring a stable and balanced development of the regional system, has been carried out to
achieve the objectives of the research based on the methods of analysis and synthesis, comparative analysis and logical
generalization. The methodological approach presented in the work is a fairly flexible tool with a free choice of elements
of analysis depending on the goals and objects of management.

Keywords: water basins, economic and ecological systems, balanced and sustainable development.
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METOOONOr4YHI nigxoan oo OUuIHKOBAHHA
YMOB EKOHOMIKO-EKOJIOINYHOI 35AJTAHCOBAHOCTI
B PO3BUTKY NMPICHOBOAHUX CUCTEM BOOHUX BEACEWHIB YKPAIHU

Cepboe M. TI.

HocnidxeHo mepumopiarnbHi eKOHOMIKO-eKOo2iyHi cucmemu, ymeopeHi 800HUMU 0b6'ekmamu pi3HOMaHImHoi
pisuko-eeoepaghiyHoi ocHosu — 800HI 6aceliHu YkpaiHu. Po3pobreHo memodorsioziyHi nidxodu Ao ouiH8aHHS yMosuU
0t cmarnoeao ma 36asaHco8aH0o20 PO38UMKY €KOHOMIKO-EKO/I02iuHUX cucmemM 800HUX baceliHige YKpaiHu.

© M. Serbov, "EkoHomika po3BuTky" (Economics of Development), Ne 1 (85), 2018
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BditicHeHo aHani3 ennugy npupod0o0XOpPOHHOI dignbHOCMi Ha mepumopii 600HO20 bacelHy Ha eKOHOMIYHUU
i coujanbHUl po38UMOK peeioHy. [JaHo ouiHKy Oxepenl 8UHUKHEHHSI 3ampUMOK Yy peakuii e KOHOMIKO-eKooeiyHoI cuc-
memMu Ha exumi npupodooxopoHHi 3axodu. OOHUM i3 saxugux ymoe 3abesrnedyeHHs: onmumalsibHOi cmpamezii cma-
1020 pPO3BUMKY 8Cb020 KOMIMIEKCY erleMeHmig bacamoghakmopHOi eKOHOMIKO-eK0102i4HOi cucmemu 800HO20 bacelHy
€ 06rpyHmosaHa iMogipHiCHa OUjiHKa sIK 8UHUKHEHHST PU3UKi8 Pi3HOI Mpupodu, mak i iXHb020 KiflbKicHO20 ernugy Ha ¢hak-
mopu cmarnoeo ma 36anaHcogaHO20 pO38UMKY mepumopii. Po3ensaHymo ymosu, Wo gu3Haqyaroms MOXIUGICMb 8UHUK-
HEHHS1 pU3UKi8 y po38UMKY peaioHanbHOI cucmemu 800H020 baceliHy 3 ypaxy8aHHSIM 308HIWHIX | HYmMpiwHix ¢hakmo-
pie srinusy.

Y x00i supiweHHs1 nocmaeneHux y pobomi 3aedaHb Ha OCHO8i 3acmocygaHHs Memodig aHari3y ma cuHme3sy, rno-
PiBHSINIbHO20 aHari3y ma i02i4Ho20 y3azarnbHeHHs 30iliCHEHO aHarsli3 CmpyKMypHUX efleMeHmi8 eKOHOMIKO-eKo102iyHOT
cucmemu 800H020 baceliHy, a maKoX IXHbOI posni ma 3Ha4YeHHs1 8 3abesrnevyeHHi cmano2o ma 36anaHcog8aHO20 po38uUM-
Ky peeioHanbHoi cucmemu. ModaHull y po6omi memodosoeidHul nidxid € documbs 2HYyYKUM [HCIMPYMEHMOM i3 8ifbHUM
subopom enilemeHmie aHarisy, 3a1exHo 8i0 nocmaesneHux uineti ma ob'ekmig 2ocrodaptosaHHs1.

Knrouoei cnoea: 800Hi baceliHu, eKOHOMIKO-eKOJ102i4Hi cucmemu, 36anaHcosaHull i cmanul po38UMOK.
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METOAOOJNIOMMYECKUE NOAXOAbl K OLIEHKE
YCINOBUA 9KOHOMMUKO-3KOJIOTMYECKOWN CEANNAHCUPOBAHHOCTH
B PA3SBUTUN NPECHOBOAHbLIX CUCTEM
BOOHbIX BACCEMHOB YKPAUHbDI

Cepbos H. I'.

UccnedosaHbl meppumopualibHble 3KOHOMUKO-3K0/102U4YeCKUe cucmeMbl, 0bpa3osaHHble 800HbIMU 0b6bekmamu
pa3HoobpasHoU ¢hu3uko-2eoepaghudeckoll 0OCHO8bI — 800HbIe bacceliHbl YkpauHbl. PaspabomaHbl memodornoaudyeckue
nodxo0bl K oyeHke ycrosuli 0551 ycmou4ugozo U cbanaHcupo8aHHO20 pal3sumusi 9KOHOMUKO-3KOI02U4eCcKUX cucmem
B800HbIX bacceliHo8 YKpauHsbl.

lposedeH aHanu3 enusHUSA nPupodooxpaHHoOU GessimeslbHoOCmU Ha meppumopuu 800H020 bacceliHa Ha 9KOHO-
MuYeckoe U coyualibHoe pa3sumue peauoHa. [JaHa oueHKa UCMOYHUKO8 803HUKHOBEHUS 3a0epXXeK 8 peakuyuu 3KO-
HOMUKO-3KOJ1I02UHECKOU cucmeMbl Ha rnposedeHHbie npupodooxpaHHbie meporpuamus. OOHUM U3 8aXHbIX ycrosul
obecrieyeHUss onmumarsnbHOU cmpameauu ycmolyugo20 pa3eumusi 8Ce20 KOMII/IeKca 3/1eMEHM0o8 MHO20¢hakmopHOU
9KOHOMUKO-3K0102u4eckoll cucmemMbl 800HO20 bacceliHa sierisemcsi 060CHO8aHHas 8ePOSIMHOCMHAasT OUEeHKa Kak 803-
HUKHOBEHUS pUCKO8 pasrfiuyHoU npupoObl, mak U UX KOJIU4ECMBEHHO20 BIUSIHUSI Ha ghakmopbkl ycmoliyugoeo u cba-
JflaHcupo8aHHO20 pa3sumusi meppumopuu. PaccmMompeHbl ycrio8usi, onpedesisouue 803MOXHOCMb 803HUKHO8E-
HUSI PUCKO8 8 pa3eumuu peauoHasbHOU cucmemMbl 600HO20 bacceliHa, C y4emoM 8HEWHUX U 8HYMPEHHUX ¢hakmopos
8/1USIHUS.

lNpu peweHuu nocmaeneHHbIX 8 pabome 3adady Ha OCHO8E NPUMEHEHUsSI Memodo8 aHasu3a U cuHmesa, cpasHu-
menbHOo20 aHarnu3a u J/102u4eckoeo 0606WeHuUs nNposedeH aHaniu3 CmMpPYKMypHbIX 371EMEHMO8 3KOHOMUKO-3KOJsI02U-
yeckol cucmembl 800H020 bacceliHa, @ makKxke UX posiu U 3HavyeHus1 8 obecriedeHUU ycmou4ugozo U cbanaHcupo8aHHO20
passumus peauoHasnbHol cucmemebl. [TpedcmasneHHbili 8 pabome memodosioaudeckuli Nodxod sensgemess 0ocmamody-
HO 2UbKUM UHCMPYMEHMOM CO C80000HbLIM 8bI60POM 3/1EMEHMO8 aHaslu3a 8 3agucuMOCmU Om r1ocmaessieHHbIX uesnel
U 06BEeKMOo8 X035lCMeo8aHuUsl.

Knroueenie crioea: 800Hble bacceliHbl, 3KOHOMUKO-3K0/I02U4YecKue cucmemsl, cbanaHcupogaHHoe U ycmou4u-
goe passumue.
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Sustainable development of a social economic and
ecological system of water basins implies a development
under which meeting all needs of productive forces emerg-
ing in the territories is provided, with the qualitative indices
of the involved natural and power resources, as well as
the ones for all natural spheres maintained and the social
needs of the society met.

The topicality of the problem related to sustainable
economic, environmental and social development of eco-
nomy-and-ecology systems of water basins in Ukraine is
conditioned by the pronounced degradation of nature and
resource potential leading to emergence of complex and
negative situations of socioeconomic and environmental
origin.
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Resource intensity of production and economic activity
within a water basin is of great importance for implementa-
tion of environmentally sound and balanced development,
in view of the amount of natural resources being limited to
a considerable degree. Therefore, to ensure a positive
impact on the environmental security and sustainable
development, measures shall be taken to develop re-
source-saving technologies and methods for productive
and economic activity, to provide increase in the feed
stock utilization ratio, to develop and implement technolo-
gies which could facilitate recycling of the generated
(gaseous, liquid and solid) wastes.

Sustainability of a nature management system in the
course of implementation of productive and economic
activities in the territory of the water basins will in turn
exert positive influence on environmental safety in cases
when measures for restoration of quantity and quality of
the natural resources used in productive and economic
activity are conducted; development and practical applica-
tion of a system of norms to provide sustainable use of
natural resources and their protection from a negative
influence on the part of productive and economic facilities
will be carried out.

Considering the paramount importance of water re-
sources in socio-economic development, the fact that the
water and environmental crisis is primarily a component of
the ecological crisis in Ukraine [1; 2], it is highly relevant to
study the conditions for a balanced and sustainable develop-
ment of economic and environmental systems of the water
basins of Ukraine.

The goal of the study is the development of meth-
odological approaches used in assessing the conditions
for sustainable and balanced development of economic
and ecological systems of Ukrainian water basins.

To achieve this goal the following tasks were set:

1. Conducting analysis of the impact of environmental
protection as one of the factors of sustainable and balanced
development of economic and environmental systems.

2. Assessment of the sources of delay in the reaction
of the economic-ecological system to the implementation
of environmental measures.

3. Conducting a risk assessment in the development of
the economic and ecological system of the water basin taking
into account external and internal factors of influence.

In recent years, the spectrum has significantly ex-
panded, and various scientific research has been signifi-
cantly intensified in the issues of sustainable development
of freshwater systems related to the solution of urgent
problems of optimization of nature management, protec-
tion and improvement of the natural environment.

Today, the hydroecological problems of Ukraine have
acquired not only national but also international signifi-
cance. The water factor has become not only one of the
main indicators that limit the development of the production
sphere of individual regions, but also the unconditional
paradigm of Ukraine's national security.

The methodological basis for assessing the condi-
tions for sustainable and balanced development of various

/

economic and ecological systems in the territory of Ukraine
was laid in the research of a number of scientists [3 — 8].
Particular attention in these studies was always given to
the analysis and assessment of freshwater resources as a
basic natural factor that determines not only the level of
development of the production sphere of the region, but
also the social component of community life.

Among the main directions of the solution to the
problem in question identified in the resources of the world
scientific periodicals, there are the following:

* the development of the conceptual framework for
the economic evaluation of the natural resource poten-
tial in terms of sustainable development of the region
(7. 9; 10];

« the economic aspects of the theory of regional sus-
tainable development [11 — 14];

* resolving the institutional issues as well as ad-
dressing the problems of environmental policy at different
levels along with the economic and financial aspects of
solving the problems under consideration [6; 15];

* a somewhat alternative variant proposed in works
[16 — 19] which assumes that the main focus in the solution
of the task should be directed to environmental activities in
water basins, the development of modern low-waste and
resource-saving technologies. The authors [3; 5] have greatly
contributed to the environmental protection of water basins
in Ukraine.

A different approach to solving the problem under in-
vestigation is proposed in [20 — 22] where sustainable and
balanced development of the territory is carried out in the
context of the development of integrated water basin
management schemes.

Despite the considerable amount of scientific re-
search, the issues of methodological justification of the
overall strategy from the point of view of sustainable and
safe development of economic and ecological systems at
the regional level — the level of the water basin — remain
insufficiently studied.

To solve the tasks set in the work, the methods of
analysis and synthesis, comparative analysis, logical gen-
eralization and analogies were used, in combination with
monographic and graphoanalytical studies.

One of the major factors influencing environmentally
sound and sustainable development of the economy-and-
ecology system in the water basins is efficient nature pro-
tection activity [3; 23; 24].

Nature protection activity in the territory of water ba-
sins shall develop on the basis of comprehensive nature
protection programmes which foresee protection from negative
influences on the part of productive and economic facilities
in all natural spheres.

The research results demonstrate that inclusion of
relevant nature protection aggregates and systems, as
well as the systems for recycling of raw material resources
directly into the technological processes will prove the
most efficient solution.

Currently, the following types of regions in Ukraine
are distinguished: high risk regions, medium risk regions,
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relative risk regions and safe regions. It is obvious that the
mentioned classification of the regions based on the level
of risk requires their differentiation for development of ap-
propriate economy-and-ecology systems.

Safe and sustainable development of the economy-
and-ecology systems of the indicated water basins consists
in sustainable development of economic, environmental
and social conditions of population life.

Development of the economic constituent of the econo-
my-and-ecology system of the water basins predominantly
depends on the state of the finance and credit system as
well as investment and fiscal policies.

Presently, the crisis in the world economic system
exerts a strong impact on the development of the eco-
nomic constituent of the mentioned economy-and-ecology
system.

It should be also pointed out that all the constituents
of the economy-and-ecology system of the water basins
are closely interrelated and have constantly influenced
each other through the results of their development.

Progress of the economic constituent exerts impact
on the development of the environmental component
through creation of appropriate conditions for development
of nature protection activity, which, in its turn, influences
the environmental situation in this water basin. Deteriora-
tion or improvement of the environmental situation exerts
respective negative or positive effect on economic and
social constituents of this economy-and-ecology system in
a water basin.

Thus, sustainable development of the economy-
and-ecology system of the water basins means, estab-
lishment and maintenance of sustainable and safe de-
velopment of all of the structural constituents of this
economy-and-ecology system (economic, ecological and
social ones). A leading role herein is played by the eco-
nomic constituent, in view of the required investment
and financial resources for all of the constituents of the
economy-and-ecology systems in the water basins
(economic, ecological and social ones) being dependent
on its development.

Safe and sustainable development of all of the three
constituents of the economy-and-ecology system depends
on the optimality of the development strategy.

Another important factor in the provision of sustainable
and safe development of the economy-and-ecology sys-
tem of the water basins is propagation of nature protection
activity.

Efficient nature protection activity provides creation
of favourable conditions for advance of the economic
constituent of the economy-and-ecology system, since it
contributes to introduction of up-to-date low-waste and
resource-saving technologies and approaches into pro-
ductive and economic activity.

Efficient nature protection activity also contributes to
improvement of living conditions, increase in working ca-
pacity of the population, decline in morbidity, i.e. provides
a solution to a number of social problems, which favourably
affects advance of the economic constituent.

Provision of safe and sustainable development of
the economy-and-ecology systems of the water basins is
founded on finding solutions to the following problems:

» study and analysis of the available reserves of
natural resources and appraisal of their output capability
for the use in productive and economic activity;

* research into a possibility of substituting abundant
resources for the scarce ones;

» development of energy-saving technologies and
approaches;

 development of new energy sources (sun and wind
power, energy of sea tides, etc.);

» development of resource-saving and low-waste
technologies and approaches;

« development and scientific-and-technological advance-
based introduction of technological approaches into pro-
ductive and economic activity aiming to decrease emis-
sions and discharge of harmful substances into the natural
environments;

+ development of the methods for restoration of qualita-
tive indices of natural resources;

» development of technologies and approaches to
providing recycling of wastes from productive and eco-
nomic activity;

* increased efficiency of the use of financial, material
and human resources in productive and economic activity;

* increased personal interest of domestic and foreign
investors in making an input to the development of all of
the constituents in an economy-and-ecology system;

« creation of favourable conditions for development
of small and medium-size enterprises.

Safe and sustainable development of the economy-
and-ecology systems of water basins is conditioned by a
number of factors:

* resource intensity of productive and economic ac-
tivity;

« sustainability of the system of nature management;

» development and efficiency of the nature protection
activity;

« availability and development of environmentally
dangerous industries;

» occurrence of harmful emissions into the atmo-
sphere in the course of productive and economic activity;

« discharges of harmful substances into the water
bodies;

« availability and development of natural reservation
measures;

« introduction of innovations into the nature protec-
tion activity;

» environmental
management;

» change in the climate conditions.

Resource intensity of productive and economic ac-
tivity is of great significance in the course of implementa-
tion of safe and sustainable development of economy-and-
ecology systems in the water basins, since, as it has been
mentioned, the amount of natural resources is limited to a
considerable degree and they, as a rule, are nonrenewable.

situation in  marine  nature
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Therefore, in order to ensure positive impact of this factor
on safety and sustainability of development of the men-
tioned systems, it is necessary to take measures aimed at
the establishment of resource-saving technologies and
approaches in productive and economic activity; increase
in the feedstock use coefficient; development and introduc-
tion of technologies to provide recycling of the generated
wastes (gaseous, liquid and solid).

Sustainability of the nature management system in
water basins will have a positive effect on the safe devel-
opment of the economy-and-ecology systems in case of
conducting measures for restoration of the amount and
quality of the natural resources used in productive and
economic activity, elaboration and practical application of
a system of norms to provide sustainable use of natural
resources and protection of resources from negative influ-
ences of productive and economic facilities.

Availability and development of environmentally dan-
gerous industries substantially aggravate safety of the
development of the economy-and-ecology systems in
Ukrainian water basins which is of crucial importance for
the economy, since environmentally dangerous facilities
such as chemical enterprises, petroleum refineries and
nuclear power plants have considerable unit weight in the
structure of industrial production.

Environmentally dangerous production facilities ac-
count for more than 42 % of industrial capital assets, with
more than 33 % of production and 21 % of the population
employed in the industry. Currently, the negative impact
on safe functioning of environmentally dangerous enter-
prises has increased through depreciation of their basic
productive assets, which is 55 % for the chemical and
petrochemical industry and more than 40 % in the power
industry. All these conditions result in an increased number
of emergency situations.

Along with the environmentally dangerous production
facilities, solid and liquid wastes containing plenty of harm-
ful substances also exert negative influence on safe and
sustainable development of economy-and-ecology systems
of the water basins. As a result of conducting productive
and economic activity in the territory of the water basins
in Ukraine, about 730 thousand tons of toxic solid wastes
are generated annually. Their total accumulated amount
makes 4.2 billion tons, with the area of land under these
wastes reaching 135,000 hectares.

Liquid wastes from chemical enterprises are kept in the
special storages, which occasionally carry out emergency
discharges into the reservoirs. In this way the chemical
enterprises annually discharge about 50 million tons of
pollutants into the rivers and other water bodies. The waste
waters contain fluorine, phenol, formaldehyde, pesticides
and other harmful substances. More than 80 % of the
water resources are polluted with radioactive substances.
A large amount of solid wastes which contain toxic and
often radioactive substances, in various regions of Ukraine
has negative impact on safe and sustainable development
of the economy-and-ecology systems. Obsolescence of
technological equipment, ineffective technologies and ap-
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proaches used in productive and economic activity lead to a
substantial decrease in safety and sustainability of devel-
opment of these systems.

Pollution of the atmosphere with harmful substances
negatively affects safe and sustainable development of
economy-and-ecology systems of the water basins. The
largest amount of the harmful substance inflow gets into the
atmosphere from electrical power, metallurgical, chemical
and petrochemical enterprises, as well as from motor
transport.

The state of water objects also has negative impact
on safe and sustainable development of the economy-
and-ecology systems of the water basins. Ukraine could
be classified as an ecocatastrophe zone as relates pollu-
tion of reservoirs, rivers and coastal areas.

About 20 km® of sewages are annually discharged in-
to the water bodies of Ukraine, including more than 5 km?®
of insufficiently treated waters.

More than 50 million tons of harmful substances, includ-
ing fluorine, formaldehyde, phenol, pesticides and other
harmful substances, get into water bodies annually.

The environmental situation in the sea water area of
the north-western part of the Black Sea is a negative factor
for safe and sustainable development of the economy-
and-ecology systems of the water basins. The main pollu-
tion sources for this part of the Black Sea are as follows:
sea transportation of oil and oil products, freight opera-
tions with oil and oil products, bilged water drain, water-
craft bunkering, sea shipwrecks, municipal waste waters
and sewages from coastal facilities of various origin, river
runoffs, marine oil production and polluted atmospheric
precipitation. Furthermore, high accident rate of watercraft
is observed.

To increase safety and enhance sustainability of de-
velopment of economy-and-ecology systems in the water
basins, there is a need for greening industrial production
and economic activity based on faster and extended appli-
cation of scientific and technical advances (primarily low-
waste technologies and approaches where efficient raw
material and power resource use is made).

A certain positive role in ensuring the mentioned
safety and sustainability is first and foremost played by
specially protected areas such as reserve zones of various
kinds, namely biosphere reserves, natural reserves and
national nature parks.

These protected zones are environmentally secured
by a package of special measures to provide conservation
of invariable environmental situation in this territory.

Presently, the protected zones of various status in
Ukraine amount to more than 7040 with the total area of
2715.4 thousand hectares.

The protected zones can be of the national and the
local value which is why their influence on environmental
safety may vary to a substantial degree.

The protected zones of nationwide significance, as a
rule, have positive influence on environmental safety at the
national scale. The protected zones of local significance
exert positive impact on environmental safety in a particular
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region. It is necessary to notice that the protected zones
are unevenly allocated across the territory of Ukraine. The
least amount of the protected areas is the share of the
Vinnytsia, Dnipropetrovsk, Kyiv, Kirovohrad and Kharkiv
provinces and the greatest portion is in the Zakarpattia,
lvano-Frankivsk and Khmelnytsk ones.

The positive influence of the protected areas on envi-
ronmental safety is in the fact that their availability in a
province ensures a decrease in the negative load on natural
spheres through the instrumentality of relevant legislative
and regulatory acts on prohibition or limitation of productive
and economic activity in a given territory.

Nowadays, we all are withesses to and participants
in the development of adverse climate conditions which
will affect safe development of the economy-and-ecology
systems. Reasons for emergence and development of
such phenomena as warming-up of the climate, increased
number of earthquakes, intensification of volcanic activity,
flash floods, etc., have not yet been finally established,
though vast research into them has already been con-
ducted. At the same time it should be noted that research
into the influence of weather-climate factor on safe and
sustainable development of the economy-and-ecology
systems in Ukraine are conducted in an insufficient scope.

Topicality of such research is substantiated by the fact
that an annual socioeconomic loss from natural calamities
makes up about USD 1 bn. The total socioeconomic loss
from natural calamities worldwide increased 40 times within
the latest three decades. A tendency to considerable rise
in socioeconomic loss from natural calamities conditioned
by the climate change may partially be attributed to the
rise in the humanity awareness of the global nature of
these problems and their significance for safe develop-
ment of society which resulted in the increased accuracy
of keeping record of the natural calamities and the extent
of emerging socioeconomic damage.

The most dangerous natural calamities for the south
regions of Ukraine are: storms (hurricanes), droughts and
icing.

The weather-climate factor affects not only the eco-
nomic situation in various regions but also safe life of all of
the peoples and countries, e.g. many years' drought in
Sahara and Ethiopia compelled hundreds of thousands of
people to imigrate to more favourable regions.

The greatest influence on safe development is exerted
by such climate parameters as temperature of the outdoor
air, illuminance, air humidity, atmospheric pressure, motion
of air masses, etc.

Among the criteria for characterizing safe and sus-
tainable development of the economy-and-ecology system
in Ukraine an account should be taken of a decline in risk to
human life and a decrease of economic losses from anoma-
lous natural phenomena and the global climate change.
It is also necessary to consider a possibility of additional
positive economic outcome of the efficient use of the
weather-climate factor in productive and economic activity.

Therefore, inclusion of the information received from
a geographic information monitoring system into the men-

tioned criteria proves necessary. It will enable enhance-
ment in the efficiency of the use of natural and resource
potential and at least partially overcome the negative
global climate change occurring nowadays.

The factors listed above can be subdivided into two
groups based on the territorial influence on safe develop-
ment of the economy-and-ecology systems:

» a group of global factors which influence safe and
sustainable development of the world economy-and-ecology
system (an increase in average temperature on the planet,
a change in the global sea level, a change in ocean cur-
rents, a change in the atmosphere composition, etc.);

» a group of local factors which influence safe and
sustainable development of the economy-and-ecology sys-
tems in certain countries or their particular areas (availability
of hazardous production facilities, local emissions of harm-
ful substances into the natural spheres, high resource
consumption of the finished goods, imbalance of produc-
tive and economic activity, ineffective nature protection
activity, high waste intensity of industrial and economic
activity, etc.).

Safe and sustainable development of the economy-
and-ecology systems is assessed based on the following
indices:

* the structure of productive and economic activity;

* the rate of change in the volume of productive and
economic activity;

« the rate of change in the profit of each type of pro-
ductive and economic activity;

* the rate of change in the volume of investment in
the development of productive and economic facilities;

« the volume and dynamics of investments in the de-
velopment and adoption of scientific and technological
advances;

« the rates of decline in the capacitory indices for the
finished goods (energy intensity, intensity for material and
cash resources, intensity for raw material costs, intensity
for generation of various wastes, capacitive indicators for
the inflow of radioactive and extremely toxic substances
into the natural spheres, etc.).

The indices listed above make it possible to get a
sufficiently coherent picture of the economic and environ-
mental situation in a region and the principal directions for
its change. The analysis of these indices provides an op-
portunity to determine the degree of safety and sustaina-
bility under development of national economy-and-ecology
systems and bring out the main directions of practical ac-
tivity to ensure the mentioned safety and sustainability.

In the aggregate, the indices listed above provide the
systems and integrated analysis of safety and sustainability
under development of economy-and-ecology systems.

To provide safe and sustainable development of the
economy-and-ecology systems of the water basins it is
necessary to solve a number of problems:

 problems of economic nature;

» environmental problems;

» social problems;

* problems of household nature;
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* political problems;

* problems of legal and legislative nature;

 problems related to the banking, credit and mone-
tary system stability;

» problems related to the stability of investment poli-
cy for nature protection activity;

* problems related to the system of taxation.

Environmental problems which require solution to
ensure safe and sustainable development of economy-and-
ecology systems in the water basins become apparent
under deterioration of the atmosphere, water and land
areas, natural and energy resources.

Social problems that should be solved to ensure safe
and sustainable development of the economy-and-ecology
systems in the water basins emerge under aggravation of
economic conditions for the life of the population in the
regions.

Problems of household nature, whose solution is es-
sential to ensure safe and sustainable development of the
economy-and-ecology systems in the water basins, are
conditioned by demographic situation, living conditions,
occurrence of unresolved social problems, unemployment,
higher sickness rate, etc.

Political problems under provision of safe and sus-
tainable development of the economy-and-ecology systems
in the water basins consist in the necessity for develop-
ment and subsequent implementation of a national doctrine
to ensure rational nature management in them. These
problems can be solved only on the assumption of persis-
tence on the part of the managerial, political and economy
personnel, clear-cut domestic and foreign public policy as
regards efficient nature management under productive,
economic, community and consumer activities in the water
basins and provision of environmental protection.

Problems of legal and legislative nature affecting
safe and sustainable development of the economy-and-
ecology systems can be solved on the assumption of stable
legal and legislative bases, as well as sustained law-
enforcement and judicial system, which shall be grounded
on the basis of legislative package to provide the legal
aspect for nature protection activity and arrangement of
conditions for compulsory implementation of the taken
decisions.

Safe and sustainable development of the economy-
and-ecology systems is influenced by the system of taxa-
tion, which shall provide regular inflow of funds resulting
from the nature protection activity into the budgets of various
levels as well as offer an incentive for productive and eco-
nomic facilities to develop and implement nature protec-
tion measures, which will bring about a decrease in the
amount of emissions and discharges of pollutants into the
natural spheres, moderate generation of wastes of various
types and provide increased efficiency of natural resource
and energy potential management [3].

Apart from all of the problems listed above, safe and
sustainable development of the economy-and-ecology
systems is substantially influenced by the stability of bank-
ing, credit and monetary systems, as well as consistency
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of investment policy related to nature protection which
shall be founded on increased attractiveness of nature
protection activity for the investors.

In the course of conducting analysis of safety and
sustainability of the development of the economy-and-
ecology system in the water basins, the interconnection of
particular factors should be given due consideration.

Development and subsequent implementation of the
projects related to the use of scientific and technical advances
in the nature protection activity to provide favourable
conditions for safe and sustainable development of the
economy-and-ecology systems are required for risk factors
to be taken into account.

In this case, the sources of risks may be as follows:
volatility of economic and environmental situation in a
country or in a particular region; instability of political situa-
tion; occurrence and aggravation of emergency situations;
initiation and development of meteorological catastrophes;
occurrence of nuclear contamination of natural resources;
emissions of toxic substances into the natural spheres;
terrorism acts, etc.

An integrated assessment of economy-and-ecology
significance of one risk source or another could be based
on the relevant expert appraisals.

The appraisal of risk significance conducted by an
expert based on the parameters of a process under study
is performed to estimate a probability of emergency situa-
tions and a decrease in the influence of favourable condi-
tions for safe development of the economy-and-ecology
systems.

Probability analysis of economy-and-ecology risk con-
ducted in the course of implementation of innovative pro-
jects for nature protection purposes makes it possible to
considerably raise standards of quality for the relevant
planning, manufacturing and subsequent exploitation of
complicated technological and organizational schemes,
where the use of scientific and technical advances in the
nature protection activity is made with the aim of attaining
a higher level of safe development for the economy-and-
ecology systems.

Reasonable and effective methods should be used to
provide minimization of the risk impact on the results of
implementation of scientific and technical advances in the
nature protection activity to influence the possible sources
of risks under provision of safe development for the economy-
and-ecology systems.

It is crucial to consider the fact that primarily risks
exert a latent negative impact on the economic and environ-
mental efficiency of the project which is concealed within
the stochastic fluctuations in some parameters of the nature
protection process. To reveal the probability of economic
or environmental risk in the course of implementation of a
number of nature protection measures, it is necessary to
use special methods for probabilistic forecast of the values
of the nature protection process index under study.

In this case, the measures for prevention of a possible
risk impact will represent conventional measures to sup-
press the fluctuations of the index towards the negative.
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If the changes of this parameter exceed the permissible
limits under the influence of growing economic and environ-
mental risks, special measures should be taken for further
improvement of the project decisions made.

Crisis management measures imply bringing the
package of nature protection activities in accordance with
the internal dynamics of change in the economic and envi-
ronmental situation due to the varying external situation.

Apart from the measures listed above, crisis manage-
ment actions of sufficient effectiveness may consist in
writing off outdated fixed capital, urgent replacement of
out-of-date technological and nature protection equipment,
limitation in the employment of factory and office staff,
professional development, reduction of nonmanufacturing
overheads, etc.

The negative impact of risks, pertaining to the nature
protection activity, depends to a large extent on the timeli-
ness of taking crisis management measures.

The conducted research [3; 23] shows that risks are
divided depending on the characteristics into the following
groups: internal, external, reasonable, incidental, microlevel,
macrolevel, objective, subjective, system, current, predict-
able, insured, etc.

Practical activity of the predominant number of pro-
ductive and utility enterprises proves that in the course of
implementation of the nature protection activity aimed at
ensuring safe development of the economy-and-ecology
systems, it is reasonable to apply probability prognostica-
tion for the risks treated as the sources of crisis phenomena
under this type of activity. It provides an opportunity for
taking crisis management measures in accordance with
the scheduled procedure.

Thus, in the course of implementation of the nature
protection activity, to ensure safer and more sustainable
development of the economy-and-ecology systems, organi-
zational and economic methods should be used for identi-
fication of risk probability under practical application of
scientific and technical advances to decrease the probability
of these risks and the possibility of their development
towards a crisis phenomenon.

One of the factors that contribute to the emergence
and development of risks under introduction of scientific
and technical advances in the nature protection activity
is a delay in the response of an economy-and-ecology
system to the results of the nature protection activity.

The research has proved that there are two sources of
delay in the response of an economy-and-ecology system
to the implementation of nature protection measures:

« extensionality of the economy-and-ecology systems
causes a time lag in the manifestation of the results of the
nature protection activity which gives rise to the develop-
ment of an erroneous idea of inefficiency of the influence
of scientific and technical advances being put to use in the
exercise of nature protection measures taken under the
economic-and-environmental situation;

« a time delay in the course of introduction of scien-
tific and technical advances under the nature protection
programs which is brought about by unsatisfactory organi-

zation of the stated nature protection measures, lack of
the necessary legislative and regulatory acts and insuffi-
cient funding.

The following four types of delay in the response of
an economy-and-ecology system to the use of scientific
and technical advances under provision of safe and sus-
tainable development of the economy-and-ecology systems
can be distinguished:

» a response delay against the moment when scien-
tific and technical advances start to influence an economy-
and-ecology system in the course of implementation of the
nature protection activity;

* a strategic delay, which results in the response of
an economy-and-ecology system, which takes shape only
upon introduction of all of the supposed alternatives of
scientific and technical advances aimed at the enhance-
ment of the nature protection activity, to ensure safe de-
velopment of the economy-and-ecology systems;

» a delay caused by a threat of change in the status
of a particular economy-and-ecology system which brings
about adoption of additional regulatory and legislative acts
as well as taking supplementary organizational measures
on the use of scientific and technical advances;

» a delay caused by inertia of thought of the execu-
tors, their psychological unpreparedness for introduction of
such innovations and, as a consequence, leading to false
assessment of economic and environmental efficiency of
the implemented scientific and technical advances.

One or another type of risk becomes apparent de-
pending on the following external and internal factors: the
economic and environmental situation; availability of stake-
holders who are ready to make investments of the re-
quired amount; availability of the necessary equipment;
availability of properly trained personnel; availability of
methods to provide introduction of relevant scientific and
technical advances into the practical nature protection
activity; operation of legislative and regulatory acts to pro-
vide legitimacy for the application of relevant scientific and
technical advances under the nature protection programmes
to ensure safe development of the economy-and-ecology
systems.

The use of the system and integrated approach in
the course of application of scientific and technical ad-
vances in the nature protection activity to ensure safe
development of the economy-and-ecology systems is
to be one of the principle directions for risk prevention.
This shall imply not only economic, environmental and
technical adaptation of these systems to practical appli-
cation of the relevant scientific and technical advances
but also appropriate academic and psychological training
of the staff.

Organization of prognostication aiming to detect
probable positive changes in the safe development of
the economy-and-ecology systems is of great importance
for the efficient use of scientific and technical advances
to provide safe and sustainable development of the
economy-and-ecology systems and risk prevention. Suc-
cessful performance of such prognostication provides
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an opportunity for considerable reduction in risk prob-
ability.
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