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Abstract. Conceptual approaches to increasing the investment attractiveness in water resources and
land reclamation infrastructure should be adapted to solving the problems facing states and societies,
including measures to ensure sustainable economic development and environmental protection. The
implementation of investment and infrastructure projects is provided for by the Irrigation and Drainage
Development Strategy until 2030 and is becoming relevant in solving the problems of the Ukrainian
economy. Implementing a tariff policy will allow for maintaining land reclamation infrastructure in working
condition, reducing the energy intensity of water supply for irrigation, establishing technological integrity
of water use, etc. Such tasks draw attention to increasing the function of tariffs as one of the sources of
covering investments in water infrastructure. A general trend in solving problems can be considered a
broad view of problems, lower risk, and higher management reliability.

The article critically analyzes the experience of using irrigated lands based on the introduction of
tariffs, given the investment component of tariffs and the use of mobilized funds for investment activities.
Productive and inefficient principles of tariff formation are shown, and the importance of land reclamation
infrastructure and current directions of financing irrigation infrastructure in EU countries are revealed
through compliance with the requirement of targeted funds spending for infrastructure facilities.

Based on the risk classification, the significance and impact of risks in the operation of land reclamation
systems in market conditions are given; the main components of tariff formation in irrigation water supply
services, which include investments in improving land reclamation infrastructure, are outlined; contents
of the investment component in the activities of water user organizations (WUQO) is indicated, and the
ways for the return on investment in land reclamation infrastructure in Ukraine are outlined. Ukraines
experience in successfully using the irrigation potential through a tariff policy for water supply can serve
as an example for other countries.
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Relevance of the study. Reforming the
irrigation industry through a system of tariffs
and financing the development of the agrosphere
will allow increasing the economic efficiency of
irrigation, ensuring its financial sustainability
and fiscal transparency [1], the functioning and
renewal of irrigation and drainage systems, which
is provided for by the tasks of the “Strategy of
Irrigation and Drainage in Ukraine up to 2030”
[2]. The state and problems of the development
and participation of the Ukrainian Water Users
Organizations in attracting investments are
shown [3]. Tariff formation in irrigation water
supply is considered as a means of maintaining
irrigation systems in proper condition and a
source of formation of capital investments in
the restoration and modernization of the land
reclamation infrastructure of Ukraine.
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Purpose of the study The purpose of the
study is to determine the main components
of tariff formation for irrigation water supply
services as a tool for reliable financial support and
stimulation of efficient water use by water users
of Ukraine, based on the analysis of regulatory
acts, the practice of forming and attracting
investments in land reclamation infrastructure,
and risk assessment.

Analysis of recentresearch and publications
The researchers emphasized the importance
of irrigation in Ukraine depending on the cost
of water and the importance of introducing a
transparent tariff system for water supply and
wastewater services [4], considered significant
aspects of the role of investments and tariffs
[1-3, 6, 7, 16, 22, 23, 28, 35-37], summarized
and systematized scientific approaches to
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methods for forming tariffs for irrigation water
supply and compensation for funds spent on
water supply in EU member states [5]. There is a
methodology for calculating the effectiveness of
methods and regimes of crop irrigation [6] where
applied principles of economic assessment
of investments in drip irrigation projects on a
modern basis are given. The research results
on the trends of loading in the irrigation
sector when solving sustainable development
problems [7] were considered, including both
cautious opinions [33] and positive ideas about
investments in the tariff system [28, 31, 32].
Functions, legal principles, and mechanisms of
tariffs in world practice were shown, and the
problems of reforming the water management
system on reclaimed lands were addressed [25].
However, there was no study on tariff formation
aspects in Ukraine when supplying water for
irrigation with investment in land reclamation
infrastructure based on the experience of the EU
and other countries.

Research methods The following methods
were used in the research: historical-logical (the
experience of European countries in providing
paid services for maintenance of land reclamation
systems based on introducing tariffs and
investments in land reclamation infrastructure
was studied), logical-abstract (regulatory acts,
literary sources, and the best practices from 2000
to 2024 were analyzed), analytical-synthetic
(processing of the information received and
summarizing the results in the form of tables on
tariff schemes in water supply services, the role
of risks in infrastructure investment, revealing
the high potential for return on investment
in constructing modern irrigation systems in
Ukraine; using the positive activities of the
WUO), systemic analysis regarding the study of
the experience of EU countries on water tariffs
and mobilizing investments in land reclamation
infrastructure in Ukraine.

Research results and their discussion

Theimportanceofthechain: waterresources
— reclamation infrastructure — invest-
ments. Based on the complex and
multidisciplinary nature of reclamation systems,
attracting investments to the construction/renewal
of such systems based on improving water supply
services is recognized as an important component
of a water use management mechanism in
irrigated agriculture. The sense of the investment
attractiveness of projects for the efficient use of
resources is the presence of transparent political,
institutional, environmental, macroeconomic,
and business factors that, through risk reduction,
contribute to the attraction of financial resources

to the irrigation sector and guarantee the return
on invested funds.

In Ukraine, the reclamation system is
considered as a technologically integrated
engineering infrastructure; the powers of the
central executive body implementing the
state policy in the field of hydrotechnical
land reclamation include: participation in the
implementation of investment policy, placement
of state investments under target programs
[8]; attraction of investments and investment
attractiveness of irrigation and drainage
systems are provided for by the “Strategy for
the Development of Irrigation and Drainage
in Ukraine for the Period Until 2030 [2], the
need to attract investments in the modernization
and restoration of state pumping stations, in the
formation of a favorable investment climate [9]
is also specified, the financial relationships of the
categories: tariffs, infrastructure and investments
[1] are gaining importance, the close connection
between them is noted by the Rules of Ecological
and Economic Accounting [10]; the need to take
into account the risks associated with climate
change is indicated [1], the economic efficiency
of investment projects is assessed according
to known market indicators: payback period,
internal rate of return, profitability index, net
discounted income, etc. [6, 11].

Researchhasidentified several marketapproaches
that can affect the economic attractiveness of
investments in irrigation infrastructure. They
include subsidizing infrastructure, clearly defining
water rights, facilitating market-based water
transfers, and marginal cost-based irrigation water
pricing [12]. However, implementing the specified
business approaches is not linear/directive and has
its peculiarities when solving the problem of fund
returning funds invested in land reclamation in
different countries.

According to the analysis published by BofA
(Bank of America), there is a growing interest
in water as an investment object in the world,
although the actual volumes of investment are
still far from potential needs. This is confirmed
by the investment amount in achieving the
Sustainable Development Goals (SDGs) related
to water. Thus, achieving SDG 6 “Ensuring
water access and sanitation for all” requires an
annual investment of 114 billion dollars [7], and
achieving SDG 14 “Conservation and rational
use of ocean and sea resources” will be possible
with an annual investment of 175 billion dollars.
Unfortunately, from 2015 to 2019, only $10
billion was invested in achieving SDG 14.

One of the reasons for the insufficient
investment in water is the lack of clear
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mechanisms for using tariffs as a tool for attracting
investments in water use projects [1]. Therefore,
the further reform of the system of water
management and land reclamation in Ukraine,
carried out to fulfill the tasks of the “Strategy of
irrigation and drainage in Ukraine until 2030” [2]
and the Plan of measures for its implementation
[9], requires development and implementation
in practice the methods of forming tariffs for
water supply/removal services in irrigation and
drainage as tools for attracting investments in the
implementation of projects to increase irrigation
and drainage areas [1, 2].

Therefore, it is appropriate to consider the
existing approaches to forming tariffs for water
supply from the point of view of accumulating
funds forinvestments inreclamation infrastructure
as a component of tariffs (Table 1.)

It should be noted that of the 9 options in
Table 1, only the first 6 methods of determining
water price and water management services
meet the requirements of the modern economy,
as they provide incentives for rational water
use, allow the accumulation of funds for the
restoration and modernization of the reclamation
infrastructure, and contribute to investments and
investment returns. The last 3 should be assessed
as unproductive in the conditions of a market
economy since they rely on financing current and

(7]

capital costs from the budget. In practice, a tariff
system for water supply services may be flexible
depending on the state/forecasts of natural
water supply (very wet, moderately wet, or dry
year). The condition for cost coverage at the
expense of tariffs and investments borne by the
contractor for providing services is stipulated by
the EU Directive on the conclusion of concession
contracts [14].

Concept and current trends of irrigation
infrastructure financing in the EU. According
to the Commission on Technical Guidance
regarding the protection infrastructure against
climate change in the period 2021-2027 [15],
infrastructure is a rather broad concept that
includes, in particular, natural infrastructures,
such as green roofs, walls, spatial objects, and
drainage systems; network infrastructure, which
is crucial for the functioning of the modern
economy and society, in particular water supply
and wastewater use. Infrastructure investments
must be aligned with the goals of the Paris
Climate Agreement to reduce greenhouse gas
emissions in line with the EU’s climate goals
up to 2030, climate neutrality up to 2050, and
climate-resilient development. In addition, it is
noted that investments in infrastructure projects
should not cause significant damage to other EU
environmental goals, such as sustainable use

1. Options of tariff formation for irrigation water supply

Main feature Content

Cost principle It involves all costs for the operation of the infrastructure and a part of invest-
ment costs

Benefit principle The procedure for determining the cost of water management services based
on increasing the profit of recipients of water management services

Marginal principle |It is based on the price of water and water management services that will cover

[12] the system costs in the long term, while optimizing the productive use of the
system and maximizing the formation of additional value of crop irrigation

Block tariff method |It applies block pricing, so that the area charge includes the provision of
e.g. 2,000 m® /hectare, and all water supplied above this incurs the full volu-
metric charge. [1]. Since under this method the water price changes gradually
depending on its consumption, it is aimed at reducing water consumption.

Method of water It involves a change in the price depending on the period of water withdrawal

pricing in off-peak | from the system, and is typical for crop irrigation in arid areas, very similar to

and peak periods the marginal principle.

Method of price It is based on the maximization of the price that the user is ready and willing

“discrimination” to pay; the price is determined depending on the user’s ability and willingness
to pay a certain price.

Socio-political It leads to irrational consumption of water resources due to the lack of produc-

method tivity stimulation.

Equal price method |Itis not directly connected with the quantitative characteristics of water supply.

(flat rate tarrifs)

Method of “shadow” | It represents the “protection” of social values and seeks to bring the price of

pricing water to the social optimum.

Source: created by the authors according to [13]
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and protection of water and marine resources,
transition to a closed-loop economy, prevention
and recycling of wastes, the prevention and
control of pollution and the implementation of
the ecosystem protection of people’s health.

The report of the Audit Chamber of the EU
(European Court of Auditors) emphasizes the
high importance of targeted spending of funds
for land reclamation infrastructure. It is noted
that during a systematic study of spending funds
for the sustainable use of water in the agricultural
sector of the European Union, based on state audit
methods, it was established that the irrigation
infrastructure, which increases the quantity
and improves the quality of water, belongs to
the key consumers of these funds. Therefore,
the possibility of building new irrigation
infrastructure and its improvement is being
considered, namely new irrigation installations,
water intake infrastructure, wastewater treatment
infrastructure for water reuse in irrigation,
“green” infrastructure for water conservation;
capital expenditures and depreciation deductions
from the value of infrastructure facilities, as a
component of the costs of water management
organizations, provision and administration of
water supply services, etc.

The already mentioned Report of the EU
Audit Chamber states that various forms of EU
financing are available to investment entities to
implement irrigation projects, namely EU rural
development programs that support the funding of
water conservation measures, increasing irrigated
areas and establishing wastewater treatment
infrastructure for reusing water in irrigation.
Certain investments require potential water
savings of more than 5 %, and it is problematic
to ensure that irrigation investments will benefit
water bodies, especially if the irrigated area is
within a water-stress area.

When constructing a new irrigation
infrastructure, confirmation of land ownership
and/or a valid water withdrawal permit is
required, Within the framework of the “Common
MarketOrganization” (CMO), irrigation
infrastructure is financed for three sectors: fruits
and vegetables, olives and olive oil and wine,
Modernization of existing systems is practiced,
besides the olive and olive oil sector, where
EU can support only improvements. Irrigation
infrastructure may be financed under other
programs such as “Production Planning”. In
general, the state financial audit showed that
rural development programs do not sufficiently
support water conservation measures and water
reuse infrastructure [16].

Many years of experience in introducing

paid water use, tariffs, and investments in the
Republic of Kyrgyzstan [19] are valuable. The
main components of this area in Kyrgyzstan
are: establishing fairly high tariffs, establishing
tariffs mainly for the irrigated area due to
the lack of hydrometric posts on watersheds,
introducing the mechanism of flexible regulation
of tariff rates, establishing a preferential tariff
for electricity for irrigation pumping stations,
introducing an effective mechanism for
controlling and accounting for water use and
supervising of unauthorized water intake from
natural water bodies, uninterrupted financing of
WUO activities and ensuring timely payment
for irrigation services, establishing a fee for
irrigation water supply services as mandatory,
regulating the mechanisms of responsibility of
the primary division of Water Resources Service
of Kyrgyzstan and water users for fulfilling
contractual obligations regarding the supply
of irrigation water, introducing developed
mechanisms for ensuring transparency and
targeted use of investments in the irrigation sector
from the state budget and water users’ funds.

An essential element of managing complex
reclamation systems in market conditions is
the consideration of risks, that is, the danger of
uncertainty and failure to get the planned result.
Considering the risk factor enables us to choose a
risk reduction strategy and achieve the set goals.
There are operational risks (can arise during
current business activities) and financial risks
(related to changes in financial markets, as well
as credit and investment risks), short-term (may
have an impact on the business activities shortly),
and long-term risks (may have a significant impact
on business activities in the distant perspective),
etc. The risk assessment of irrigation investment
projects is regularly considered [6]. The practical
development of the permit system, including
databases and a risk-based verification system,
is envisaged [1]. The significance of the risk
factor associated with infrastructure investments
for better water use through irrigation tariffs is
presented in Table 2.

To  overcome  macroeconomic  risks,
management decisions should be based on a
clear understanding of the hydrological cycle
and reasonable water accounting [23]. So there
is a need for a detailed assessment of risks and
potential problems, a careful analysis of the
costs of functioning and support of water user
associations, and the introduction of financial
management, investment planning, and risk
management [24].

Given the formation of an effective economic
mechanism for ensuring the functioning of the
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2. Investment risks in water supply infrastructure

Type
of risk

Specifications and examples

Macroeconomic and business risks

Investment risk:

* possible adverse impact on the expected investment income due to disruption of the
stability in project implementation;

* state guarantees in project implementation.

State support for irrigation based on water supply tariffs:

* determining the amount of state subsidies for expenses

* adjustment of the taxation system,

Operational and construction risk: risks associated with complex technologies and inno-
vative approaches.

Market risk:

* ensuring uninterrupted financing of WUO activities, water users, and water supply
operators;

* changes in demand for water supply services.

Political risk:

* in case of public procurement (for example, growing cotton and tobacco);

* in case of political interference in the process of tariff imposing.

Risk of funds transfer: in case of discrepancy between the income from the water supply
by accounting and the receiving funds from debtors.

Credit risk: in case a counterparty fails to fulfill his contractual agreements.

Risk of agreement termination in time: the risk of premature termination of long-term
contracts.

political risks

Regulatory risks include:

* changing the principles of tariff formation and improving the tariff policy. Tariffs are
imposed depending on the costs of water supplied by irrigation systems, taking into account
the type of crops (based on water consumption rates);

* economic regulation can be strong, weak, or absent;

* provisions on the participation of the private sector in forming and improving infrastructure.

Industry risks: risks affecting revenues from a specific project (water availability, water
accumulation, payment of services by the tariff);

Risk of creditors’ claims: raising claims for disruption of water supply schedules, low
quality of services, violation of environmental protection legislation, and failure to receive
the planned yields under irrigation.

Environmental | Commercial | Regulatory and
risks risks

* variability in water availability due to climate change may reduce the efficiency of water
infrastructure, such as hydropower generation;

* potential negative environmental impact of large multipurpose water infrastructure;*

* positive impact of using purified wastewater for irrigation;

* growing the hazards of depletion and deterioration of water resources.

*multipurpose infrastructure covers all constructed water systems, including dams, reservoirs,
hydroelectric power plants, and associated irrigation canals and water supply networks, which can
have a multipurpose use in economic, social, and environmental activities [17].

Social risk

* resettlement of households that may be flooded downstream of dams;

* limited labor availability associated with tariff increases;

* attraction of qualified labor force when expansing irrigated land areas and cultivating
crops with high added value;

* the positive impact of land reclamation infrastructure on the development of settlements
located in reclamation areas [18].

Compiled by the authors according to [6, 17, 18]
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reclamation water supply infrastructure for crop
irrigation based on water supply tariffs, taking
into account regulating investment provision
and the impact of investment risks, it is possible
to group the basic aspects of tariff formation
in water supply services: actual volumes and
management of water resources, the essential
role of reclamation infrastructure and water
management. The factors of attraction and use
of investments in infrastructure improvement
through introducing tariffs when providing
services are shown in the Table 3.

Investing in irrigation infrastructure and
mobilizing sources of return. The state, as the
initiator of land reclamation activities, takes
the necessary measures on attracting financial
resources and targeted use of investments, ensure
the efficient use of water and renewed land,
as well as return the invested funds. In many
countries, there is the practice of building new
irrigation systems at the expense of state budget
funds, external borrowings, bank loans, etc., with
the subsequent transfer of infrastructure facilities
into ownership/management to independent
companies or water user associations [19]. At the
same time, it is noted that financial resources and
technical support of irrigation infrastructure from
state or international donors for infrastructure
maintenance and management are less available

than for initial investments. That can lead to poor
maintenance and poor-quality service provision
[23]. Therefore, efforts to mobilize their own
(private) financial resources for renewing
infrastructure facilities are justified.

In particular, the modernization of on-farm
and inter-farm irrigation systems in Ukraine will
require investments of about 3 billion USD and
allow for additional irrigation on a total area of
about 1,180,000 hectares [2].

There are known proposals to use the
investment component in water supply tariffs as
a source of investment financing in the form of
paid water use mechanisms, along with reducing
subsidies to support irrigation from national/local
budgets, increasing the financial burden on direct
users of water supply services — water users in the
agricultural sector, with mandatory consideration
of their actual paying capacity [19]. Such
measures meet the requirements of the WFD [26]
regarding compliance with the principle of water
supply cost recovery.

The importance of the investment
component in tariffs in Ukraine. It has been
established that improving the performance of
WUOs in Ukraine will lead to increasing the
area fees to cover investment costs, but that will
happen at a lower volume fee since the cost of
water pumping is reduced about twice. This

3. Main components of tariff formation in irrigation water supply services

Components
of tariff Description of the tariff system
formation

Water Availability of water resources, ensuring water supply during the irrigation season,

resources compliance with nature protection requirements, taking measures to save water, and
clear water accounting.

Land recla-  |Ensuring water supply for selected methods of irrigation, maintenance in working

mation condition, and improvement of reclamation infrastructure at the cost of funds

infrastructure |obtained for water supply services according to tariffs; ensuring water transportation
by water users’ orders, compliance with water supply schedules, and using effective
irrigation methods.

Management | Separation of management functions of water and land reclamation infrastructure and

of water provision of water supply and drainage services from the water management tasks

resources based on decentralization. A promising direction is the transfer of the functions of
reclamation infrastructure management and operation to water users’ organizations
and associations, ensuring the implementation of the investment project program and
monitoring compliance with the rules for operating water objects.

Tariff systems | The use of effective principles of tariff formation, covering the costs of infrastructure

for irrigation |operation by tariffs, accumulating funds under the investment tariff component, giving

water supply | priority to the two-rate tariff, stimulating the efficient water use; tariff differentiation

services depending on irrigation technology, set of crops under irrigation, technical condition
of'irrigation systems (traditional systems, reconstructed systems, new systems); using
the advantages of integrated water management by the basin principle, accounting
of costs for supplying water for irrigation (separation of constant and variable costs,
application of ecological and economic accounting of water [2]).

LAND RECLAMATION AND WATER MANAGEMENT Ne 2 « 2024
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problem will probably be actual for a few years
until WUOs upgrade all their pumping stations
[1] and bring the irrigation area in line with the
capacity of the pumping stations. The full amount
of all costs associated with water management on
the tariff basis will be shown, an effective tariff
policy for WUOs water supply services will be
developed, the coverage of economically justified
costs and a fair distribution of the financial
burden on water users through the introduction
of two-rate tariffs with fixed and variable
components will be ensured.

There is a fair distribution of costs between
water users — “who consumes more water —
pays more”; sustainable development of land
reclamation systems is ensured by including an
investment component in the tariffs [27]. Thus,
the tariff rate contributes not only to common but
also to the expanded renewal of fixed assets of
land reclamation systems.

Including the capital costs for the replacement
and construction of engineering infrastructure
facilities of a reclamation network (Article 20
“Organization Services” of the Law [3]) in the
costs of maintaining the reclamation network of
the organization means using tariffs as a source
of investment in infrastructure improvement.
That is a measure to strengthen responsibility for
the targeted use of funds accumulated through
tariffs. The implementation of the mechanism
for decentralizing irrigation management and
transferring on-farm systems to long-term use
(ownership) will be facilitated by a legislative
solution to create an institute of state-owned
reclamation infrastructure operators, etc. [28]. In
Ukraine, the investment component has already
been included in water supply tariffs as part
of municipal services as well as the approved
investment program for the relevant year [29].

The problem of insufficient investments in
the renewal and maintenance of land reclamation
infrastructure facilities, the wear and tear of
which reaches 70 %, can be solved through a
breakthrough tariff policy. That will contribute
to eliminating the deficit of natural water supply
in more than 2/3 of the territory of Ukraine,
reducing the energy intensity of water supply for
irrigation, establishing technological integrity of
water use, reducing water loss for filtration, and
improving the mechanisms of state support for
agricultural producers on irrigated lands [30].

The world’s experience in the formation
of investment sources. It can be hypothesized
that the existing administration system of the
agricultural sector and the irrigation system
corresponds to the allocated funds for capital
costs in land reclamation infrastructure. In the EU
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countries, capital subsidies to irrigators dominate
[5], but not the compensation for the costs of
maintaining land reclamation systems through
tariffs, which entails strict control over the
targeted use of funds [16]. Along with “market”
options for tariff formation, priorities are given to
solving social problems (Table 1).

This approach may be justified in countries
with strong economies and the capacity to cover
investments in land reclamation infrastructure
from budget funds. Along with uncompromising
views on the “principled” impossibility of water
users’ funds participating in covering capital
investments in hydro-technical land reclamation,
there is no requirement to cover the capital costs
associated with these investments. There is no
requirement to pay prices compensating for the
depreciation costs of “donated” components
[33], etc. There are known individual cases of
including capital costs in tariffs; for example, in
Israel, 40 % of the water tariff is an investment
component for water infrastructure development
[28]. There are some cost recovery programs
under consideration [31]. Regulatory measures
and institutional mechanisms (water prices and
tariffs) contribute to a stable political environment
[32]. There are new initiatives based on water
pricing, revision of water rights, water abstraction
limits, development of regulated water markets,
water reuse, and targeted subsidies for the
modernization of irrigation systems. It is noted
that water pricing policies would be impossible
to implement due to technical and administrative
impracticability and the severe social prospect of
farmers [34].

The development and implementation of an
effective tariff policy for irrigation water supply
services, as a component of the state policy of
Ukraine in water management, implies the goal
of the tariff policy — not to punish water users
by increasing the production cost of production,
but to increase their interest in efficiency and
water saving in water management, increase
the participation of the key beneficiaries of
irrigation — water users (farmers, households)
in implementing effective methods of using
reclaimed land and water resources, introduce
innovations in irrigated agriculture and irrigation
water supply, which in turn will support the full
use of irrigation potential.

The attraction of the investments of WUOs
is based on tariffs. As of the end of 2023,
33 WUOs have been registered in 10 regions of
Ukraine. In 2023 they performed irrigation on an
area of 46 thousand hectares, which is 35 % of
the total irrigation area in the territory controlled
by Ukraine. 7 WUOs submitted information to
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the State Land Cadastre about the reclamation
network serving their territory, and only one WUO
got the right to use the property of the reclamation
system. The next step in expanding the activities
of WUOs is obtaining the land reclamation
network (facilities) in ownership [20]. Therefore,
the current state of WUO activities in Ukraine
does not yet meet the requirements of the Law
of Ukraine “On water user organizations and
stimulation of hydrotechnical land reclamation”
[3] regarding the use of tariffs to attract
investments in irrigation infrastructure.

According to the already mentioned Law on
WUOs [3], the legal basis for providing water
supply services is precisely “determining the
tariff for WUOs’ services”, and this right is the
exclusive competence of the general meetings
of WUOs [3, Art. 12]. The tariff of the WUOs’
services includes the operating costs of the
WUOSs’ reclamation network, costs for water
intake and delivery to water users, and the
WUOs’ organizational costs [3, Article 20]. The
participation of WUOS members in introducing
investments in the reclamation network of the
organization is also regulated [3, Art. 23]. Besides
providing services for irrigation water supply, the
next step in the WUOSs’ activities is introducing
a tariff system, which must be coordinated with
investments.

Such perspectives are evidenced by the
calculations of the economic indicators on
irrigation use, which show that the methods of
soil water regime operation directly affect the total
water consumption in the cultivation technological
process, which, in turn, depends on crop type, method
of watering, and irrigation regime. The highest
profit — from 15.8 to 25.5 thousand UAH/ha
was obtained for vegetable crops, and the
lowest profit — 5.8 and 6.0 thousand UAH/ha,
respectively, for winter wheat and spring barley
[6]. High economic efficiency (profit from
irrigation is 12 thousand hryvnias/ha) provides
financial opportunities for reconstruction and
modernization of irrigation with an acceptable (no
more than 8-10 years) payback period [4].

In Ukraine, it is believed that the payback
period for investments in irrigation when growing
commercial corn is 6-8 years [21]. The rules of
water statistics provide for the accounting of assets
and investments in water supply and drainage
infrastructure [10]. When forming restoration
plans, and preparing investment proposals and
projects in Ukraine, first of all, it is necessary
to focus on using available water resources and
implementing energy-saving principles [22].

In market conditions, using productive
principles of tariff formation becomes a key

moment in the development of irrigation
and drainage in Ukraine. Efficient use and
conservation of water and good operational
condition of reclamation infrastructure give
priority to investment objects. To invest funds, an
investor, analyst, consultant, financier, or owner
need strong arguments to obtain high economic
results from the investment project based on the
forecasts. Complex multi-purpose infrastructure
when implementing the investments, protects
water bodies, develops the agrarian sector,
and solves social problems. When considering
proposals, the main levers of market approaches
to investments are used: providing infrastructure
processes with financial resources, solving legal
problems, and establishing a tariff system [12].

Implementation of investment projects in
irrigation based on tariffs provides future benefits.
Despite the significant need for funds, projects
on the restoration and development of irrigation
systems are attractive for investments due to
their short payback period [2]. Due to additional
irrigation areas that will be under operation after
constructing new intra-farm irrigation systems
when applying the most modern technical,
technological, and constructive solutions, there
is a possibility for the construction of irrigation
systems with the highest economic efficiency and
ecological safety. At the same time, that will make
it possible to minimize the cost of irrigation water
supply [2]. According to experts, an appropriate
water management system should be based on
a combination of water policy and management
tools accompanied by introducing feasible
institutional reforms and necessary investments
from the public and private sectors [35].

After decentralization in Indonesia, many
sectors require investments from regional
governments. The main obstacles to financing
infrastructure are insufficient governance and lack
of guaranteeing cost recovery through tariffs. To
overcome the obstacles tariff payers are involved
in these processes [36]. It is appropriate to
introduce “smart irrigation”, and involve the state
support for innovations, research on improving
irrigation productivity, use of alternative sources
of water resources for irrigation, and reduction of
energy costs in irrigation [37].

Conclusions. As foreign experience shows,
the tools of tariffs for water supply services should
be used to solve the key financial problem in
irrigation development. To solve the problem of
restoration of irrigation infrastructure in Ukraine,
it will be appropriate to use tariffs for irrigation
water services. Such tariffs should have an
investment component. The load on the effective
mechanism of tariff formation is increasing due

LAND RECLAMATION AND WATER MANAGEMENT Ne 2 « 2024



3POILIEHHA — JIPEHAX

to the mandatory investment component of tariffs
and solving administrative and legal problems
of further reforming the Ukrainian irrigation and
drainage sector.

When applying a two-rate tariff for water
supply services for irrigation, capital costs for
the replacement and construction (placement)
of engineering infrastructure facilities will be
covered by the fee for irrigated areas, and the costs
of pumping water are included in the variable
part of the tariff. An effective tariff policy will
affect macroeconomic, regulatory, political, and
business risks. Developments and experience of
countries with a market economy regarding the
attraction of tariffs as a source of investment in
reclamation infrastructure, compliance with the
target spending funds and solving prospective
problems regarding the shortage of water
resources, taking into account the impact of
risks, introducing paid water use, tariffs and
investments are valuable for Ukraine, especially

(@]

given the need to deploy the full-fledged activity
of the WUOs.

Areas for further research: development of
legislation regarding the introduction of tariffs
for water supply, the study of the current state of
reforms on introducing tariffs, in particular, the
practice of the WUOSs’ activities in the condition
of transferring the reclamation network into their
ownership, research of the impact of the risk
factor on the investment component of tariffs for
water supply to minimize the negative impact
of risks, generalization of the best practices of
reclamation infrastructure operation based on
tariffs both in Ukraine and overseas; substantiation
of tariff components for irrigated systems in
the real conditions of using reclaimed land by
agricultural enterprises in Ukraine, determination
of indicators (criteria) of tariffs, development of
a unified principle (methodology) of calculating
tariffs (fees) for the services and implementation
technical conditions.
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Anomayia. Konyenmyanvhi nioxoou 00 NOCULEHHs IH8eCMUYILHOI npueadiu8ocmi 6KNA0eHb V 800HI
pecypcu ma MeniopamusHy ingpacmpykmypy marome 6ymu adanmosani 00 po3e a3aHHs 3a60aHb, WO
cmoams nepeod 0epicasamu i CyCniibCmeoM KOHKPEemHOI Kpaiu, 30Kpema 3axolu, wo 3abe3neuyoms
cmanuil po36UMOK eKOHOMIKU ma NPpupooooXoporHol Oisnvhocmi. Peanizayis ineecmuyitinux ma ingpa-
cmpyKmypHux npoekmie nepeobauena Cmpameci€io po3sumky 3poutenHs ma opeuadicy oo 2030 p.
I cmae akmyanibHOW Yy po3s s3auHi npodnem eKoHOMIKu Yxpainu. 3anposadicenns norimuxu mapugie
oacmu 3mo2y RIOMpUMy8amu MeniopamusHy iH@dpacmpykmypy y pobovomy cmaui, SHUNICY8AmMu eHepeo-
EMHICMb NO0AYl 800U HA 3POUIEHHS, 6CIMAHOBUMU MEXHOLOLIYHY YINICHICINb 8000KOPUCHTYBAHHS MOUO.
Taxi 3a80anms 3yMOGII0I0OMb Y6azy 00 nidsuujenHs Qyukyii mapughie ik 00H020 i3 0dcepen NOKpUumms
iHeecmuyiil y 600HY IHGhpacmpykmypy. 3a2anvHoio MmeHOeHYIE y pO36 S3aHHI NPOOIeM MONCHA 88ANCAMU
WUPOKULL N02TA0 HA NPOOIeMU, MEHWUL PUSUK MA GULYY HAOIIIHICIb YAPAGIIHHSL.

Y mamepiani nposedeno kpumuunuil ananiz 00c8ioy 8UKOPUCIAHHI 3POULYBAHUX 3eMeNb HA 0asi 3anpo-
8a0cenHss mapughie uepesz npusmy iHeeCmMuyiliHoi Ck1a0080i mapugie ma BUKOPUCMAHH MODLTI308aHUX
KOWmIi6 OJist NPOBAOINCEHHSL ITHBECMUYIUIHOL OisibHOCMI. BKA3aHo npoOyKmMueHi ma manioeh)ekmueHi npun-
yunu popmysanms mapuis, po3KpUmMo 3HA4eH s MENioPamusHol IHppacmpyKmypu i akmyaibHi Hanpsmu
Ginancysanns inghpacmpykmypu spowenns 6 kpainax €C uepe3 00mpuManHs UMO2U YiNbOBO2O SUMPA-
YAHHS KOWMIG 8 IH(pacmpyKkmypHi o6 ekmu.

Ha ocrosi kiacugixayii pusuxie Ha6e0eHO 3HAUEHHS MA 6NIUE PUSUKIE 68 YNPAGIIHHI MENiOpAmusHUMU
cucmemam y pUHKOBUX YMOBAX, OKPECIeHO 20J08HI CKAA008i Mapuoymeopenns y Ha0aHHi nociye 3
nooayi 600U HAa 3POUEHHS, 00 CKAAY AKUX 8X00SMb [H8eCmuyii ¢ NONinueHHs MeniopamusHoi ingpa-
CMPYKMypU,; 3A3HAYEHO 3MICM [HEECMUYINIHOI CKAAO080T y OISLIbHOCMI OpeaHizayiti 000KOPUCTYBAYIE
(OBK); naxpecneno opieHmupu OKYNHOCMI 6KAAOeHb [HEeCmuyiil y MeniopamusHy iH@ppacmpykmypy 6
Vxpaini. Jloceio Yrpainu wooo ycniunozo sukopucmants nomeHyianry 3p0oulerHs uepe3 mapugny noi-
MUKY HA N00AYy 800U MOICE CIMAMU NPUKAAOOM 015 THUUX KPAiH.

Knrouosi cnosa: spowenns, ineecmuyii, meniopamusena ingppacmpykmypa, mapugu
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