Haykosui BicHuk Monicca Ne 1 (9), 4. 2, 2017

Scientific bulletin of Polissia Ne 1 (9), P. 2, 2017

IHHOBALIT

UDC 336:624.01

A. Y. Yakymchuk, Doctor of Economic Sciences,
Associate Professor

O. 0. Akimov, Candidate of Science in Public
Administration, Associate Professor,

Y. M. Semenova, Undergraduate Student,
Postgraduate

INVESTIGATING KEY TRENDS OF WATER
RESOURCES ATTRACTION INTO ECONOMIC
TURNOVER

Urgency of the research. Saving water is the biggest
problem of modern humanity. The water quality generates
quality of life and health of everyone. Thus, there is a need to
analyse water condition, to find the ways of effective water
management and implement the measures for sustainable
environmental management.

Target setting. Today water is extremely exposed to
pollution, furthermore, issues around effective use of water
resources are the number one problem worldwide.

Actual scientific researches and issues analysis. A
number of well-known Ukrainian scientists R. H. Dubas, A. V.
Yatsyk, L. H. Melnyk, O. I. Karintseva, S. M. Shevchenko,
M. A. Khvesyk, Y. M. Hryshchenko, as well as other
researchers conducted investigations on salient and emerging
trends in water resources' attraction into economic turnover.

Uninvestigated parts of general matters defining. The
research objective. Water use in different sectors of
economy still faces a number of issues which have to be
rganized, investigated and resolved. The purpose of this study
is to establish guidelines of effective water use in line with
sustainable development and environmental management
principles by identifying salient trends of water use in modern
Ukraine, as well as to reveal its issues in order to determine
the ways to overcome existing deficiencies.

The statement of basic materials. In our study, we
consider the impact of water use on the actual water bodies to
be the most important criterion in the classification of water
consumption. The impact may be focused on quantitative or
qualitative characteristics of water bodies, or on none of them.
The level of qualitative changes in water use is pretty high.
Attraction of water resources to the economy should be based
on sustainable development approach. Sustainable
development of hydro-economic complexes is defined by the
criterion of maintaining renewable water resources at
acceptable levels and by water use efficiency.

Conclusions. The authors suggest taking measures in
order to rationalize water use basing on existing hydro-
economic systems and establishing cooperation with potential
foreign institutions by creating a system of global national
water complex through the institutionalization of water
environment; the researchers offer to implement step-by-step
decentralization and to create the interaction algorithm
between the centralized and decentralized approaches to
water supply in the municipal sector; they also recommend
creating economic conditions for changeover to closed system
in agriculture in order to save 1.8-2.5 thousand cubic meters
of water per each hectare of irrigated, which will allow creating
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OOCNIMKEHHA OCHOBHUX TEHOEHUIN
3ANYYEHHA BOOHUX PECYPCIB Y
roCrnoaAPCbKMN OBOPOT

AkmyanbHicmb memu docnidxeHHs. EkoHomis 8odu e
Halbinbwor npobremMor cy4acHoz20 cycninbcmea. Skicmb
800U ¢hopMye siKicmb xummsi | 300p08’S KOXHOI ITHOOUHU.
Takum 4uHOM, iCHye HeobxiOHicmb mnpoaHasnizyeamu cmaH
800U, wob 3Halmu wsxu egeKmusHo20 yrnpaesniHHs
800HUMU pecypcamu ma pearnidauii 3axodig wodo cmiliko2o
ynpaeriHHs1 O08KInIsM.

lMocmaHoeka npo6nemu. Cb0200Hi 800HI pecypcu
niddarombcsi  Had3su4aliHOMy 3abpyOHeHHIO ma e3azasi
numaHHsi egheKmueHo20 8UKopucmaHHs 800HUX pecypcie €
npobnemoro Homep 0OUH y cg8imi.

AHani3 ocmaHHix docnioxeHb i nybnikayil. YucenbHa
KibKiCMb 8U3HaHUX YKpaiHCbKUX Haykosuie, makux sik P. I.
Aybac, A. B. Auuk, J1. . MenbHuk, O. |. KapiHuesa, C. M.
LllesueHko, M. A. Xeecuk, 0. M. puwieHko 3poburnu 3HaqyHul
8HecoK y 0OocnidxeHHs1 6a308ux mMeHOeHUilU 3any4YyeHHs
B800HUX pecypcie y eocriodapcbKuli obopom.

BudineHHs1 HedocniOXeHuUx 4acmuH  3a2asibHol
npobnemu. [locmaHoeka 3aedaHHA. [0  CbO200HI
8000KOpPUCMY8aHHS Y PI3HUX 2arly35X eKOHOMIKU CmuKaemsbCsi
3 Huskow npobnem, sKi HeEobXiOHO cucmemMamu3ysamu,
docnidxysamu ma supiwysamu. Mema 0ocnidxeHHs1 nons2ae
y QbopmyeaHHi HarpsiMie eghekmueHo20 8000KOpPUCMYBaHHS
8i0rogidHo 00  MpuHyunie  cmanoeo  po3sUMKY  ma
paujioHanbHO20 MpUPOOOKOPUCMYBaHHS WIISXOM 8U3HaYeHHs
20/108HUX MeHOeHyili 8000KOpUCMYB8aHHS 8 CyqacHil YkpaiHi
ma euceimneHHs1 Uoeo npobrnemamuku O U3HAYEeHHSs
wirsixie No0onaHHs icHyroYuUx Hedorikie.

Buknad ocHoeHO20 Mamepiany. Y 0aHoMy O0C/iOXeHHI
pO32715IHYMO 8M71U8 8UKOPUCMaHHS 800U Ha peasibHUX 800HUX
ob’'ekmax, wo € Halgaxnusiwum Kpumepiem y Krnacucgbikauii
crioxusaHHs 8o0u. Bnnus 30cepedxeHO Ha KinbKICHUX U
SKICHUX Xapakmepucmuk 800HUX ob'ekmig. BuseneHo, wo
pigeHb SKICHUX 3MIiH y 8uKopucmaHHi 800U documb 8UCOKUU.
SanyuyenHs  800HUX  pecypcie  Onsl €KOHOMIKU — Mmae
rpyHmysamucsi Ha nioxodi cmarnoz2o po3sumky. Cmanul
pPO38UMOK 800020Cr100apChbKUX KOMIJIEKCI8 8U3HaYaemMbCs
Kpumepiem 36epexxeHHs1 8i0HOB8/M8aHUX 800HUX pecypcie Ha
MPUUHAMHOMY pigHi | eghbekmueHOCmi 8UKOpUCMaHHA 800HUX
pecypcis.

BucHoeku. Aemopamu 3arporoHO8aHO 8XXUmu KOMII/IeKC
3axodie 0Ons pauioHanisayii eodokopucmyeaHHs Ha 6asi

iCHytoHUX ~ 2IOPOEKOHOMIYHUX  KOMI/IeKCie, —a  Mmakox
Hanaeo0umu  crignpaurd 3  MOX/UBUMU  IHO3EMHUMU
iHcmumyuismu, cmeopuswu  cucmemy  enobanbHo20
HauioHanbHo20 800H020 Komnnekcy Wirsixom
iHecmumyujoHanizauii  cepedosuwia  8000KOPUCMYBAHHS;

() ev-re |
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a more effective mechanism of water management in Ukraine | nmokpokoso 3anposadumu deueHmpanisayjto i cmeopumu
with the use of the best foreign experience. anzopumm 83aemodii ueHmparizogaHo2o ma
deuyeHmpanizosaHo2o nidxodie 0o eodorocmayvyaHHs Yy
KOMYHarnbHOMY CeKmopi; crmeopumu eKOHOMIYHI nepedymosu
Ona nepexody Ha cucmeMu 3aKkpumoz20 murly y CillbCbKOMY
2ocrnodapcmei 0nsi 0ocsizHeHHS 8i0noeiGHO ekoHoMii eodu 1,8-
2,5 muc. M Ha KOXHOMY 2eKkmapi 3powysaHux 3emerib, W0
doszeonums  chopMysamu  eheKkmusHiwul  MexaHiam
8000KOpUCMYBaHHSI 8 YKpaiHi 3 3acmocyeaHHsIM Kpaujo2o
3aKopAOHHO20 O0C8i0y.

Keywords: water resources; hydro-economic complex; Knroyoei cnoea: 800HI pecypcu; 2i0poOeKoHOMIYHULU
water consumption; economic turnover. KOMIIeKc; 8000CMOXUBaHHST, 20crodapchkuli obopom.

Urgency of the research. Water is essential for maintaining all fields of the national economy:
starting from production to consumption; it is extremely exposed to pollution, furthermore, issues
around effective use of water resources are the number one problem worldwide. Thus, there is a need
to analyse water condition, to find the ways of effective water management and implement the
measures for sustainable environmental management. Nevertheless, limits to water use should not
harm economic sectors; however they should also consider the environmental aspect. All those
factors have determined the authors' choice of research relevance; moreover the noted issues have
formed its idea, aim, and object.

Target setting. This article describes how to attract water into the system of national economy.
However, substantial water withdrawals that are used to meet the needs of agriculture, industry, and
private sector, are mostly directed towards unsustainable consumption. Today water is extremely
exposed to pollution, furthermore, issues around effective use of water resources are the number one
problem worldwide.

Actual scientific researches and issues analysis. A number of well-known Ukrainian scientists
R. H. Dubas (2007), A. V. Yatsyk (1997), L. H. Melnyk, O. |. Karintseva, S. M. Shevchenko (2005),
M. A. Khvesyk (2006), Y. M. Hryshchenko (1997), as well as other researchers conducted
investigations on salient and emerging trends in water resources' attraction into economic turnover.
However, water use in different sectors of economy still faces a number of issues which have to be
rganized, investigated and resolved. In this context, the use of foreign experience in the field of
attracting water resources into the economic turnover is particularly important.

Uninvestigated parts of general matters defining. Water use in different sectors of economy still
faces a number of issues which have to be organized, investigated and resolved.

The research objective. The purpose of the study is to establish guidelines of effective water use
in line with sustainable development and environmental management principles by identifying salient
trends of water use in modern Ukraine, as well as to reveal its issues in order to determine the ways to
overcome existing deficiencies.

The statement of basic materials. The major trend in the modern water use is global
consumption approach, resulting in environmental problems. The people consuming natural resources
solve their current economic problems in the first place, consequently postponing the solution of
environmental issues on the back burner. This approach does not solve such water use issues as
excessive use of water resources, pollution, problems of access to resources and inadequate water
management. During storage and infiltration water is exposed to significant losses at the level of river
basins and groundwater. Irrigation is the most threatening process for groundwater as it can lead to
pollution by nitrates, pesticides, etc. due to the use of insufficient technologies in agriculture. Failing to
solve these problems will lead to the deepening crisis in environmental management (Dubas, 2007).

In order to systematize the water users by particular parameters, we will use the term 'hydro-
economic complex'. The entities that use water from water bodies are the members or components of
hydro-economic complex. They include water supply, water transport, reclamation, water rafting,
fisheries, and water tourism. Hydraulic reclamations include irrigation and drainage, as well as
wastewater management, water erosion prevention, and soil salinization. Depending on the location
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and scale, hydro-economic complexes are classified as global, basin and regional (basin part) ones.
Global complexes include the projects using the resources of cross-border rivers. The state
complexes are designed to develop the overall system of water use for a particular country. Such
systems exist in the United States, Britain, France, but have no analogues in Ukraine. The authors of
this research suggest creating a global Ukrainian water complex which shall operate as an agency to
address global water issues and cooperate with liable foreign institutions at the level of international
relations.

Basin complexes include major river basins. Basing on the number of participants, they may be
sectional or composite. Thus, composite systems include several participants, such as utilities,
hydroelectric engineering, irrigation, transport and so on. For instance, there are six hydro-economic
systems in the Dnieper River basin (Hryshchenko, 1997).

Given that, we can classify water resources use by its purpose as follows:

1. Provision of drinking water.

2. Municipal needs.

3. Medical and recreation purposes.
4. Agriculture (without irrigation).

5. lIrrigation.

6. Industrial needs.

7. Hydroelectric engineering.

8. Water transport and water rafting.
9. The needs of fishing industry.

10. Sewerage.

11. Environmental protection.

12. Sanitary needs.

13. Multipurpose use etc.

According to water use objects we can classify water consumption as the use of surface waters,
groundwater and inland marine waters. Basing on technical characteristics of water use, water
resources can be withdrawn either with the use of technical structures or directly, without them
(Hryshchenko, 1997). In our study, we consider the impact of water use on the actual water bodies to
be the most important criterion in the classification of water consumption. The impact may be focused
on quantitative or qualitative characteristics of water bodies, or on none of them. The level of
gualitative changes in water use is pretty high. Attraction of water resources to the economy should be
based on sustainable development approach. Sustainable development of hydro-economic complexes
is defined by the criterion of maintaining renewable water resources at acceptable levels and by water
use efficiency.

Under the conditions of sustainable development, water inflow should increase due to water
recycling and the use of alternative sources. We believe that the increase in water consumption due to
population growth and the sanitation level should be compensated by the technological reduction of
water use. This process should include the reduction of transport and technological losses and
redundant waste (Ukrainian Hydro-Economic Complex Provided Sustainable Development, 2005).
Defining the same criteria for each type of hydro-economic complex shall boost water use trends to
sustainable development concept.

Nowadays the quality of life significantly depends not only on water availability but also on its
quality which deteriorates due to human activity. Furthermore, the quality of water depends on the
environmental situation in the country in general. While investigating the attraction of water resources
in economic turnover, we distinguish between water use and water consumption as a portion of water
resources' use. Thus, water consumers such as agriculture, industry and public utilities, waste water
and, therefore, are more dangerous in environmental sense. Table 1 shows an example of water
consumption in Ukraine in 2015; the case study is based on the city of Lviv.
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Table 1
Water Consumption in Lviv Oblast (Ukraine) Throughout 2015
Divided by Major Consumers
Freshwater Withdrawal, Consumed, million cubic meters
million cubic meters ' Transport
from from .L.O SSES,
total | surface | internal total industry agriculture municipal others m”:;ﬁ;g;b'c
waters | sources
Lviv Oblast
181.9 30.2 151.7 119.7 41.08 23.33 55.0 0.29 60.68

Western Bug River basin
56.58 6.47 50.11 35.70 12.10 5.69 17.64 0.29

Dniester River basin

115.17 21.76 93.41 74.05 26.29 13.27 34.49 0.00
Styr River basin
3.23 0.73 25 3.18 1.07 1.12 0.99 0.00

San River basin
6.92 1.24 5.68 6.47 1.6 3.25 1.88 -

Source: State Agency of Water Resources, Department of Water Resources, Lviv Oblast

Statistical data demonstrate regional peculiarities of water consumption, as municipal needs rank
first basing on the water demand, followed by industry and agriculture.

Nonetheless in the world agriculture consumes about 70% of freshwater; for instance, producing
one kilogram (1 kg) of grain requires about 1,000 gallons (litres) of water and 1 kg of beef some
43,000 litres. It is more appropriate to receive new water reserves by conservation, reuse and use
efficiency improvement than the introduction of large-scale development projects. Due to the chemical
processes that occur in plants, the water used by plants becomes a non-renewable resource. The
required soil dampness varies depending on the crop. The volume of water required for eatable crops
ranges from 300 to 2,000 litres per kilogram of the crop. A hectare of high-yield rice requires about 11
million litres of water in order to receive an average yield of 7 tonnes per hectare. On average, soy
crops require about 6 million litres of water per hectare in order to receive a yield of 3 tonnes per
hectare. Quite the opposite, wheat, producing less plant biomass than corn or rice, requires only some
2.4 million litres of water per hectare in order to receive a yield of 2.7 tonnes per hectare. Irrigation is
an exceptional agricultural need. Under the same conditions, harvests of non-irrigated crops, such as
corn, remain low even in case of applying plentiful amounts of fertilizers (Water Resources:
Agricultural and Environmental Issues, 2004).

The central problems of water use in agriculture are the following: insufficient number of centralized
water systems and wastewater treatment thereof; inadequate technical conditions of agricultural water
supply systems due to their inconsistency with the standards. Solving these problems requires
reducing water losses during its transportation to the fields. Likewise, there is a need to reduce water
losses by raising yields via taking into account area-based factors, by using a set of measures to
regulate the run-off, and purity of water distribution, by taking into account environmental factors and
water availability factor (Yatsyk, 1997). Attraction of water resources in agricultural turnover should
consider the trend of non-recoverable water use decrease in general. In order to do that, we suggest
crossing over to intelligent closed control systems which allow automating water distribution and
irrigation, as well as introducing adjustments to irrigation standards.

Municipal (or public) water consumption has got a number of drawbacks. In particular, they include
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the poor state of sewerage systems; critical condition of drainage systems; lack of consumption limits
at the points of entry and lack of pressure regulators. This situation is the outcome of inadequacy of
economic instruments and environmental problems caused by poor provision of sewerage systems
(Melnyk et al., 2005). Municipal water consumption sector has a number of attributes that define its
funding: there is a great number of decision-makers in the consumer sector. Due to the large number
of institutions included in the process, the comprehensive picture of the sector funding is not
transparent (An Investigation into the Water Infrastructure Development Financial Allocation Pathways
in Municipalities, 2011).

The way to solve these issues is creating a private water supply which is a common case in
Europe. Their experience offers decentralized water supply systems and alternative water sources:
rainwater, re-used water. Water supply through a decentralized system suggests the use of local
water sources (wells). Water use is also local: rainwater can be used at any scale, as well as re-used
water — according to the place of treatment. Centralized and decentralized approaches are not
mutually exclusive. The main idea lies in the degree of decentralization that would allow communities
to use both approaches simultaneously (Alternative Ways of Providing Water. Emerging Options and
Their Policy Implications, 2009).

Nevertheless, institutionalization of water use environment should precede the decentralization
procedures. The noted institutionalization means transformation of existing institutions in the field of
water management and creation of new ones, hence it's the institutionalization of commercialization
forms of water resources.

Numerous industries use radically different water resources in their manufacturing processes while
producing and discharging large variety of wastewater. The central issues of industrial water use
include the use of outdated technology that requires the intervention of a rational state policy in the
field of water management. The trend is that water resources are not used efficiently in periods of
industrial collapses. The use of new technologies is possible in the case of loan schemes and
investment opportunities. Then the industry which uses less water can become a priority (Khvesyk,
2006).

We would like to emphasize the need to create conditions for investment in water-saving
technologies.

Conclusions. Water resources management and protection is one of the key elements of
environmental protection and strategic direction in shaping sustainable environmental engineering.

1. The conducted study leads to the following conclusions and recommendations:

2. Inadequate water management causes a series of issues, the main of which are pollution
and a lack of resources.
3. Agriculture, industry and municipal sector are the main consumers of water. Among

industries, manufacturing is the largest water polluter in most of the countries (water use in industry).
Agriculture consumes about 70% of freshwater in the world (Water Resources: Agricultural and
Environmental Issues, 2004).

4. Efficient water use is based on water preservation. The system includes the selection of
rational environmental management types and optimal production structures; combining industries;
provision of technical conditions; the use of resource-saving technologies.

5. Tax policy and environmental governance which involves the institutionalization of water use
environment is an important component of the noted system.
6. Sustainable development as the planetary ideology with a new system of values is a long-

term objective of water use policy.

7. Driven by the conducted research, the authors suggest taking measures in order to rationalize
water use basing on existing hydro-economic systems and establishing cooperation with potential
foreign institutions by creating a system of global national water complex through the
institutionalization of water environment; the researchers offer to implement step-by-step
decentralization and to create the interaction algorithm between the centralized and decentralized
approaches to water supply in the municipal sector; they also recommend creating economic
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conditions for changeover to closed system in agriculture in order to save 1.8-2.5 thousand cubic
meters of water per each hectare of irrigated land (Water Use in Agriculture, 2013), which will allow
creating a more effective mechanism of water management in Ukraine with the use of the best foreign

experience.
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