Public Management and Policy No. 11(15) (2025)

Q}‘N UN[O/I/ e-ISSN 3041-2498 °
Q

MYBAIMHE
YNPABAIHHA
| MOAITHKA

Public Management and Policy

PUBLIC
MANAGEMENT

g% S&C’\» AND POLICY

https://www.eu-scientists.com/index.php/pmap

Economic Losses from the Destruction of Water Supply Systems:
An Assessment for Households, the Agricultural Sector, and Industry
in Ukraine

Oksana Kovtun “* 1* @ Rostyslav Palahusynets “= 2

1 Hryhorii Skovoroda University in Pereiaslav (Ukraine). Vice-Rector for International Relations and
Project Activities, Associate Professor at the Department of Economics, Doctor of Science in Economics,
Candidate of Pedagogical Sciences, Associate Professor.

2 Ministry of Foreign Affairs of Ukraine (Ukraine). Deputy Permanent Representative of Ukraine to the
International Organizations in Vienna, Doctor of Science in Public Administration, Candidate of
Economic Sciences, Associate Professor.

* Corresponding Author, e-mail: kovtunok@ukr.net

ARTICLE INFO ABSTRACT

Research Article The article examines the economic losses resulting from the destruction of water supply
DOI: infrastructure in Ukraine, taking into account the impact on households as well as the
10.70651/3041- agricultural and industrial sectors. It is established that the war has caused significant

2498/2025.11.04  damage to the natural environment, including ecosystems and water resources, which

has led to increasing economic and social risks. It is emphasized that the scale of water
infrastructure destruction directly affects the livelihood of the population and the

Received: - . . . .
functioning of production processes, underscoring the importance of restoring water
25 September 2025 supply systems in the context of sustainable development. It is noted that as of
Accepted: September 2025, only 68% of Ukraine’s population had access to centralized water
4 November 2025 supply, while in rural areas this figure amounted to just 26%, resulting in critical
Published online: inequality in access to water. The study identifies that the low level of access to safe water

14 November 2025 increases household expenditures on alternative water sources and limits the production
capacities of the agricultural and industrial sectors. It is highlighted that military actions
Copyright © 2025 have substantially intensified the degradation of water pipelines and engineering
by authors facilities, affecting approximately 39.7 thousand km of water supply systems with total

economic losses estimated at USD 4.6 billion. The article presents regional disparities in
@ ® @ losses that correlate with the intensity of hostilities: the largest damages occurred in
Luhansk, Kharkiv, and Zaporizhzhia regions, confirming the need for territorially
This is an open differentiated investment. It is determined that the modernization of irrigation and
drainage systems is a priority of state policy to ensure agricultural productivity and
reduce pressure on ecosystems. It is stressed that the combined impact of destruction
has caused significant economic losses in households and in the agricultural and
industrial sectors, while further exacerbating disparities in access to water resources.
The study concludes that an integrated approach to modernizing water supply systems,
Attribution— including infrastructure restoration and the use of modern technologies, is a crucial
NonCommercial 4.0 factor for ensuring socio-economic stability in the post-war recovery period.
International
(CC BY-NC 4.0)

access journal and
all published articles
are licensed under a
Creative Commons

KEYWORDS
economic losses, water supply, water management infrastructure, destruction,
recovery, agricultural sector, industry, households, modernization.

OPEN ACCESS


https://www.eu-scientists.com/index.php/pmap
https://portal.issn.org/resource/ISSN/3041-2498
https://www.eu-scientists.com/index.php/pmap
mailto:kovtunok@ukr.net
https://doi.org/10.70651/3041-2498/2025.11.04
https://doi.org/10.70651/3041-2498/2025.11.04
https://www.eu-scientists.com
https://orcid.org/0000-0002-9516-8628
https://orcid.org/0000-0003-1399-7164
https://creativecommons.org/licenses/by-nc/4.0/deed.en

Ily6uriuHe ynpasJsiiHHA i mosriTuka Ne 11(15) (2025)

N3

z [ly6siidyHe ynipaB/IiHHA 1 IOJIITUKA

e-ISSN 3041-2498

@
MYBAIMHE

YNPABAIHHA
I MOAITHKA

PUBLIC
MANAGEMENT
AND POLICY

https://www.eu-scientists.com/index.php/pmap

EKOHOMIYHI BTpaTH BiJ, pyMHYBaHHSA CUCTEM BOJONOCTAYaHHA:
OLliHKa J1d JOMOTIOCIIOLApCTB, arpapHOro CEKTOpy Ta
IIPOMUCJ0OBOCTI YKpaiHU

OkcaHa A. KoBTyH

1* @ Poctucaa B. [lanarycuHenp ' 2

1Vnieepcumem I'puzopis Ckosopodu e [lepesicaasi (YkpaiHna). [Ipopekmop 3 mixcHapodHUX 38°s13Kie ma
npoekmuoi disabHocmi, doyeHm kagedpu ekoHOMIKU, O-p eKOH. HAYK, KaHJ. ned. HayK, doyeHm.

2 Minicmepcmaeo 3akopdoHHUX cnpas Ykpainu (Ykpaina). 3acmynHuk nocmiiiHo20 npedcmasHuka
Ykpainu npu mixcHapodHux opeaHizayisix y BidHi, 0-p depaic. ynp., KaHO. eKOH. Hayk, doyeHm.

* Aemop-kopecnoHdeHm, e-mail: kovtunok@ukr.net

CTATTA AHOTALIA
AocaidHuyeka Y cTaTTi pPO3IVIAHYTO €KOHOMIYHI BTpaTH Bif pyHAHYBaHHS BOJONOCTAYaJibHOI
DOI: iHbpacTpyKTypu B YKpaiHi 3 ypaxyBaHHSAM BILIMBY Ha JIOMOTOCIOapCTBa, arpapHuii Ta

10.70651/3041-
2498/2025.11.04

OmpumaHa:
25.09.2025 p.
Ipuiinsama:
04.11.2025 p.
OnyéaikosaHa:
14.11.2025 p.

Asmopcbke npago
© 2025 aBTODIiB

©08

Leii msip
JIYeH3080HO HA
ymosax Jliyensii
Creative Commons
«I3 3azHaueHHsIM
Aemopcmea -
Hexomepyitina 4.0
MixcHapodHa»
(CC BY-NC 4.0).

OPEN ACCESS

NpPOMMUC/TIOBUN CEKTOpPU. BcTaHOB/JEHO, 110 BOEHHI NOAIl CHPUYUHUIM 3HAUHI
pYUHYBaHHA NpPUPOJHOTO CEpeOBHILA, BKJKYHO 3 €KOCHCTEMaMHM Ta BOAHUMU
pecypcaMu, IO OOGYMOBJIOE 3POCTAaHHS €EKOHOMIYHMX i COI[ia/IbHUX PU3HUKIB.
HarosiommeHo, 1m0 o6¢sr pyiHYBaHb BOJHOI iHGPaCTPyKTypH 6e3mnocepesHbO BIJIMBAE
Ha JKUTTEAIAJBHICTD HacejJeHH Ta OQYHKLIOHYBaHHA BHUPOOHUYMUX MPOIECIB,
MiJKPeC/JIOI0YM 3HA4YeHHA BIJHOBJIEHHA BOJOINOCTa4aHHA y KOHTEKCTi CTaJIoro
po3BUTKY. [liiKpecsneHo, 0 cTaHOM Ha BepeceHb 2025 poky sauuie 68% HaceseHHS
YKpaiHu Ma/u AOCTyN [0 LleHTPa/li30BaHOTO BOJONOCTAaYaHHs, BOJHOYAC y CiJIbCBbKIN
MICLIeBOCTI Llell MOKa3HUK CTaHOBUB Jinlle 26%), 1110 3yMOBJIIOE KDUTUYHY HEPIBHICTb ¥
JlocTymi [0 BoAuW. Bu3HaueHo, 10 HU3BKHWM piBeHb AOCTynmy A0 6e3MeyHOi BOAM
CHPUYMHSAE 3pOCTAaHHA BUTPAT AOMOTOCIOJAPCTB Ha aJbTepHAaTUBHI JpKkepeJsa BOAU Ta
06MeKye BUPOOHMYI MOTY>KHOCTI arpapHOToO Ta NPOMUCJIOBOT0 CeKTOpiB. 3ayBaXKeHO,
o BificbKkoBi fii 3HAYHO iHTeHcUdiKyBasu JAerpajaunioo BOJONPOBIAHUX Mepex Ta
iHXKeHepHUX CNOpYJ, OXOMMBLIM 6/M3bKO 39,7 TUC. KM BOJONpPOBIJHHUX CHUCTEM i3
CyMapHUMHU eKOHOMIYHMMHU BTpaTaMu y 4,6 mupf foJ. CIIA. BucBiT/ieHO perioHasbHYy
JudepeHIialio BTPAT, [0 KOPEJIOE 3 iIHTEHCUBHICTIO 60MOBUX Ail: HAKOIIBIII 36U TKU
npunajgamTb Ha JlyraHcbKy, XapkiBcbKy Ta 3amopi3pKy 06J1acTi, W0 MiJTBEPIKYE
HeoOxiAHiCTh TepuTopiaibHO AudepeHIiioBaHOro iHBecTyBaHHS. BcTaHOBJIEHO, 1110
MOJIepHi3allid 3pollyBaJbHUX 1 [ApEHaXXHUX CUCTEM € IMpIiOpUTETOM JepKaBHOi
NOJIITUKY [ 3a6e31e4eHHs] NPOAYKTUBHOCTI arpapHOro BUPOOGHUITBA Ta 3HWKEHH:A
HaBaHTaXeHHsl Ha ekocucTeMHu. [lifkpecseHo, 1110 KOMIJIEKCHUN BIJIMB PYHHYBaHb
COPUYMHUB 3HA4YHI €KOHOMi4YHi BTpaTH y JOMOTrOCIOJapCTBaX, arpapHoMy Ta
IIPOMUCJIOBOMY CEKTOpPaX, BOJHOYAC 3arOCTPUBILU JUCIPONOPLII Yy AOCTYII O BOJHUX
pecypciB. KoHcTaToBaHO, 110 iHTerpoBaHMH MiAXiJ /[0 MoJepHisauii cucTeM
BOJIONIOCTAYaHHS, BKJIOYHO 3 BiZJHOBJEHHAM iHPPACTPYKTypH Ta 3aCTOCYBaHHAM
Cy4aCHUX TeXHOJIOril, € BU3HayaJbHUM GaKTOpoM 3abe3nedyeHHs] COLiaJbHO-
€KOHOMIiYHOI cTabiJIbHOCTi B yMOBaX NOCTBOEHHOTO BiZiHOBJIEHHS.
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1. Introduction

The destruction of water infrastructure in Ukraine as a result of prolonged hostilities poses
serious threats to the livelihood of the population and the stability of the agricultural and industrial
sectors. At the same time, it negatively affects the environmental sustainability of regions, emphasizing
the need for an integrated approach to loss assessment. In this context, a comprehensive analysis of
economic losses and the identification of structural weaknesses of water supply systems is important,
because the lack of such studies complicates the development of effective recovery strategies. Therefore,
the relevance of the topic is due to the need to determine the scale of destruction and restoration
priorities to ensure socio-economic stability and sustainable water management.

2. Literature Review

The analysis of recent studies and publications shows the relevance of the problem of destruction
of water infrastructure and the consequences of hostilities for water resources of Ukraine. In particular,
0. Shumilova, K. Tokner, A. Sukhodolova, V. Khilchevsky, L. De Mester, S. Stepanenko, G. Trokhymenko,
J. A. Hernandez-Aggero and P. Gleick emphasize the direct impact of the war on water resources and
infrastructure [6]. In turn, A. Blakhopolukhna, O. Joa, V. Parakhnenko and N. Lyakhovska focus on the
deterioration of the state of drinking water and environmental risks for water supply as a result of
hostilities [2]. At the same time, V. Stelmakh, M. Melnychuk and O.Melnyk, I. Tokarchuk reveal
significant changes in the hydroecological state of water bodies of Ukraine [18]. I. Hopchak and V. Zhuk
analyze the impact of the war on water resources from the point of view of the circular economy [4]. At
the same time, G. Khapych, R. Novytskyi, D. Onoprienko, D. Dent and H. Rubik focus on the consequences
for water security [7]. In addition, G. Hapich, R. Novytskyi, D. Onoprienko and T. Dubov estimate the
losses of ecosystem services from water resources [6].

3. Problem Statement

The article is aimed at estimating economic losses from the destruction of water supply systems
in Ukraine, taking into account the impact on households, the agricultural sector and industry.

4. Methods and Materials

The methodological basis of the study is based on an integrated approach to assessing economic
losses caused by the destruction of water supply systems in Ukraine during hostilities. In order to obtain
objective and representative results, a set of general scientific, economic, statistical and special methods
of analysis was used.

First of all, the structural and logical method was used, which made it possible to systematize
information on the state of water infrastructure, to identify the key factors of the impact of armed
aggression on water supply networks and to determine the relationship between the level of destruction
and changes in the functioning of households, agricultural and industrial sectors.

To quantify losses, economic and statistical methods were used, in particular analysis of dynamics,
comparative analysis, interval estimation and extrapolation. The statistical base was formed on the basis
of data from the State Statistics Service of Ukraine, the Ministry of Communities and Territories
Development, the State Agency for Water Resources, sectoral reports, as well as information from
international organizations, including UNICEF, the World Bank and UNECE (physical destruction, cost
of restoration) and indirect losses (additional household costs, reduced production productivity,
interruptions in logistics processes).

A separate place is occupied by the method of estimating economic losses according to the sectoral
approach. For households, the calculation was based on the assessment of the costs of alternative water
sources, the increase in the cost of utilities, the increase in morbidity due to the consumption of poor-
quality water and the decline in the quality of life. industry, the calculations were carried out taking into
account the suspension of production cycles, a decrease in capacity, additional costs for water treatment
and restrictions on the functioning of critical enterprises.
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The regulatory analysis included the study of current EU standards, recommendations of
international organizations on water resources management during conflicts, as well as Ukrainian
legislation in the field of water supply. This provided an opportunity to assess the compliance of the
national system with the principles of sustainable governance and identify areas for modernization.

Thus, the application of a multi-level methodology combining quantitative and qualitative
approaches provided a comprehensive study of the economic consequences of the destruction of water
supply systems. Comprehensiveness, interdisciplinarity and the use of various sources made it possible
to obtain scientifically based results relevant for the further development of strategies for the
restoration and modernization of water infrastructure in Ukraine.

5. Results and Discussion

Russian aggression on the territory of Ukraine has caused unprecedented destruction of the
natural environment, which manifests itself in significant destruction of ecosystems and large-scale
pollution of air, soil, and water resources. According to the State Environmental Inspectorate of
Ukraine [10], since the beginning of the full-scale invasion, the amount of damage caused to the
environment is UAH 6.01 trillion, in particular, significant losses were caused due to pollution and
littering of water resources in the amount of UAH 117.8 billion.

It should be noted that the volume of destruction of water infrastructure directly affects the
economic stability of households and enterprises, because water supply is a critical component of the
life of the population and production processes. Therefore, the assessment of economic losses in the
context of water resources restoration is an important aspect of management decisions in the field of
sustainable development and reconstruction of the country.

As of September 2025, only 68% of Ukraine's population had access to centralized water supply,
leaving an estimated 1.7 million children without safe access to drinking water. In rural areas, the
disproportion is even more critical - only 26% of settlements are provided with centralized water
supply compared to 97% of cities [11]. These data confirm the systemic inequality in access to water
resources and demonstrate the need for priority intervention in infrastructure restoration.

It is noteworthy that a third of all drinking water samples in Ukraine do not meet national
standards. In comparison, EU countries such as Germany report only 0.1% non-compliance, while
Austriaretains 1.0% [11]. Therefore, the presented indicators allow us to assess the scale of the problem
and emphasize the urgent need to modernize water supply systems to achieve compliance with
international water safety standards.

It is worth noting that the low level of access to safe water creates preconditions for socio-
economic risks, including increased household spending on alternative water sources and limited
production capacity of the agricultural and industrial sectors. At the same time, the analysis of the
current situation indicates the need for comprehensive investments in the restoration and
modernization of water infrastructure, which is of strategic importance for the economic security of the
state and for reducing the negative impact on ecosystems.

Hostilities significantly intensified the process of degradation of infrastructure systems that were
already in critical condition. According to available data [11], the scale of destruction covers about 39.7
thousand km. km of water supply networks, while the total economic losses of the sector are estimated
at USD 4.6 billion. USA. In view of this, the situation in Ukraine demonstrates an unprecedented level of
damage, which necessitates a comprehensive analytical rethinking of the mechanisms for the
restoration of engineering systems.

It is noteworthy that the regional structure of losses correlates with the spatial dynamics of
hostilities. Thus, the Luhansk region suffered potential losses in the amount of about USD 1.6 billion.
USA, Kharkiv region - USD 831 million. USA, Zaporizhzhia region - USD 546 million. The Donetsk and
Kherson regions are also characterized by critically high rates of infrastructure destruction. In this
context, there is a clear relationship between the intensity of military operations and the level of
degradation of water supply systems, which confirms the territorial unevenness of economic
consequences [11].

It is also significant that the restoration of water infrastructure is a prerequisite for the
stabilization of the socio-economic development of the regions. In this case, it is important to take into
account the risks of future resource vulnerability, in particular possible water shortages in industrial
agglomerations and agricultural clusters. Therefore, the generalization of these provisions shows that

4
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the assessment of resource vulnerability risks requires a detailed analysis of the actual structure of
water use in different sectors of the economy. It is the quantitative characteristics of water consumption
and waste generation that make it possible to identify the industries with the greatest dependence on
the stable functioning of water supply systems and to outline the potential scale of economic losses in
case of their destruction. In view of this, it is advisable to refer to the generalized statistical data
presented in Table 1.

Table 1. Water use and waste by type of activity (million cubic meters)

Number of Total use Use of water Use for

Name reports/ of natural for drinking Manufacturing/ | . U_se f(_)r General
s and irrigation waste
submissions | resources ir s Industry
sanitation

[A] Agriculture, forestry and 4326 439.019 5.033 207.3 189.99 205.503
fisheries
[B] Mining and quarrying 380 65.341 4.831 49,758 0.003 148.952
[T] Household activities 2 0.008 0.008 - - -
[98] Activities of households
as pr.oducers of.goods and 2 0.008 0.008 B _ _
services for their own
consumption
[98.1] Activities of households
as producers of goods for 1 0.008 0.008 - - -
their own consumption
[98.10] Activities of
households as producers of 1 0.008 0.008 B _ _
goods for their own
consumption
[98.2] Activities of households
as producers of services for 1 - - - - -
their own consumption
[98.20] Activities of
households as producers of 1 _ _ ~ _ _

services for their own
consumption
Source: Compiled based on [17].

The presented statistical data reflect the volume of water resources use and waste generation in
the context of the main types of economic activity of Ukraine. In the reporting structure, the largest
number of submissions is provided by the sector of agriculture, forestry and fisheries (4326 reports),
which determines its dominance in the general system of accounting for nature management. In view of
this, this sector is distinguished by the largest total volumes of natural resources - 439.019 million m?,
which indicates a high level of dependence of agricultural production on the availability of water
resources.

Itis significant that within this sector, the volume of water use for production needs reaches 207.3
million m?, while irrigation accounts for 189.99 million m?, which indicates a significant water intensity
of the agricultural sector. At the same time, the need for drinking and sanitary water remains relatively
low (5.033 million m®), which is logical given the specialized nature of water use in agriculture. Along
the way, it is worth focusing on the fact that significant volumes of waste are generated in this sector -
205.503 million m3, which creates an additional burden on ecosystems and increases the risks of
degradation of soil and water resources.

The mining industry, despite a relatively small number of reporting submissions (380),
demonstrates a tangible scale of water use, in particular 49.758 million m?* for production needs and
4.831 million m? for sanitary consumption. The total volume of natural resources used by the industry
is 65.341 million m3, while the total waste reaches 148.952 million m?3.

In the segment of household activities, represented by separate statistical codes [T], [98], [98.1],
[98.10], the minimum use of water is recorded - only 0.008 million m?, and exclusively for drinking and
sanitary needs. These indicators are expectedly low given the nature of self-consumption activities. It is
noteworthy that in the context of the study of economic losses from the destruction of water supply
systems, these categories of households constitute an important benchmark for assessing the minimal
but socially significant level of water dependence of the population.
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In a broader analytical context, the comparison of the industrial and agricultural sectors
demonstrates a significant difference like water use: the agricultural sector is characterized mainly by
the consumption of natural water in an unchanged state, while industry causes significantly higher
volumes of contaminated waste. The recorded discrepancies in the water use profiles of industries, in
particular the different levels of load on natural resources and the volume of formation of polluted
effluents, create an important analytical basis for further consideration of infrastructure constraints in
the water supply sector. In this sense, it is appropriate to focus on the fact that the vulnerability of water
systems is exacerbated by multidirectional sectoral needs, as well as by the critical condition of basic
water infrastructure facilities, which determines the ability of the economy to ensure stable and
uninterrupted water supply. It is in this context that the analysis of the technical deterioration of
drinking water supply systems and its consequences for the functioning of the municipal and industrial
sectors is important.

Therefore, the unsatisfactory technical condition of drinking water supply systems leads to a
significant increase in operating costs, which in turn leads to an increase in the cost of relevant services.
Under such conditions, the activities of water supply and sewerage enterprises become unprofitable,
which causes a shortage of working capital and, accordingly, makes it impossible to update fixed assets.
It is noteworthy that over the past three decades, the construction and commissioning of new water
supply facilities has been practically stopped, while the reconstruction and modernization of existing
structures and networks is carried out at an extremely slow pace.

In this context, it is significant that military aggression has significantly exacerbated existing
problems, causing large-scale destruction of water infrastructure facilities critical for the functioning of
the agricultural sector. Among the most affected elements are irrigation canals, pumping equipment and
tank systems, the total damage of which is estimated at USD 740.2 million. The need for recovery over
the next decade reaches USD 10.7 billion. USA. Incidentally, it should be noted that within two years, the
intensity of destruction in the irrigation and water sectors increased by 95%, which is directly related
to the explosion of the Kakhovka hydraulic structure on June 6, 2023 [3].

In the light of these trends, the modernization of drainage and irrigation systems should be
considered as a priority area of state policy, because their functioning determines the productivity of
agricultural production, as well as the degree of anthropogenic load on natural ecosystems. It is
pertinent to note that modernization measures can reduce the volume of pesticides entering water
bodies, as well as increase the resilience of Ukrainian landscapes to hydrometeorological risks, in
particular floods and droughts, in the context of progressive climate change. At the same time, the
continuation of hostilities forms additional barriers to the restoration of infrastructure, increasing
uncertainty about the timing and scope of reconstruction. Significantly, the prolonged nature of
destruction causes cumulative economic losses that cover household, agricultural and industrial
segments, which complicates the formation of long-term water management strategies.

Summarizing the above provisions, it is worth emphasizing that the complex impact of war
destruction on important sectors of the economy leads to a significant increase in the need for the
restoration of critical infrastructure, particularly in the field of water resources and irrigation. That is
why it is appropriate to present the generalized parameters of the necessary investments in Table 2.

According to Table 2, the total financial needs for the reconstruction and restoration of irrigation
and water management systems in 2025-2035 will amount to USD 10936.0 million. USA. The given
value of the indicator reflects the scale of accumulated losses and the need for comprehensive
restoration of infrastructure elements. It is noteworthy that the aggregate needs are structured in two
main directions: reconstruction of existing facilities and resumption of service provision, which allows
assessing the technical and functional dimension of future investments.

First of all, the reconstruction amounts to USD 4161.0 million. This emphasizes the critical state
of the state irrigation infrastructure and related hydraulic structures. The largest share in this category
is the modernization and expansion of four important systems: Kakhovka, Severo-Rogachin, Syrohozh
and Prinzovskaya, the total need of which reaches USD 1278.3 million. USA. Taking into account the
territorial specifics of these massifs, they are characterized by the highest concentration of
environmental and economic risks and determine the potential of agricultural production in the
southern regions of Ukraine. At the same time, the reconstruction of the state irrigation infrastructure
worth USD 2804.3 million. The United States indicates structural aging of systems, a long-term
investment deficit and a high level of physical deterioration, which makes it impossible to have a stable
water supply during the war and post-war period.
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It should be emphasized that in the structure of the same category, the reconstruction of hydraulic
structures of the Dnieper reservoirs with a need of USD 78.4 million is separately distinguished. USA.
Given the strategic role of the Dnipro cascade in maintaining the country's water balance, these
investments ensure the technical sustainability of structures and minimize the risks of systemic
accidents that can potentially cause transboundary environmental consequences. Along the way, it
should be noted that the restoration of hydrotechnical stability will contribute to the gradual
equalization of regional differences in the provision of water resources, which has a significant economic
effect for industrial centers and water-dependent agricultural enterprises.

Table 2. Irrigation and Water Resources: Total Recovery and Reconstruction Needs as of Time

(USD million)
s Total needs
Category Activities/investments (2025-2035)
Reconstruction | Reconstruction, overhaul and modernization of state irrigation infrastructure 2804.3
needs Reconstruction of hydraulic structures of the protective massifs of the Dnieper 78.4
reservoirs
Modernization and expansion of irrigation systems in four priority systems: Kakhovka, 1278.3
North Rohachin, Syrohoh and Prinzovska )
The needs of | Restoration and modernization of water infrastructure 1439.8
resumption of | Restoration of the functionality of the state water resources monitoring system 1.5
servi'ce. Restoration and construction of centralized water supply to rural settlements using 93.4
provision imported water '
Restoration of drainage systems 1100.3
Flood risk management measures 642,3
Water Accumulation Projects 1500.0
River revitalization measures 1562.0
Technological support / equipment for on-farm irrigation for water user organizations 327.1
Solar Energy Alternatives for Pumping Stations 108.5
Total - 10936.0

Source: Compiled according to data [20, p. 125]. Note: The losses cover 34 months from February 24, 2022
to December 31, 2024; the losses cover a total of 52 months, which includes 34 months from February 24, 2022 to
December 31, 2024 and an additional 18 months until June 30, 2026; The needs cover 10 years between 2025 and
2035.

The needs for resumption of the provision of services, which amount to USD 6775.0 million. The
United States demonstrates an even wider range of problems related to the degradation of the country's
water management potential. The costliest are water accumulation projects (USD 1500.0 million) and
river revitalization measures (USD 1562.0 million). The presented directions are systemic in nature, as
they provide for the restoration of natural hydrological dynamics, increasing the availability of water
and increasing the ecosystem stability of river basins in the context of climate change. The volume of
financial needs related to the restoration and modernization of water infrastructure (USD 1439.8
million) and drainage systems (USD 1100.3 million) is also significant. Given the importance of these
elements for the efficient operation of irrigation systems, their degradation creates dominant risks of
secondary flooding, increased soil mineralization and loss of fertility in the agricultural sector. It is
appropriate to emphasize that these investments are decisive for the long-term reconstruction of
agricultural potential, especially in regions with an arid climate, where alternatives to artificial moisture
are extremely limited.

A notable element is the financing of flood risk management measures, which amounts to USD
642.3 million. USA. In the context of climate change, intensification of extreme hydrometeorological
phenomena and destruction of water infrastructure, these measures protect households and industrial
enterprises from potential economic losses. It is worth emphasizing that the integration of flood
management with other areas of water policy allows for the formation of a more sustainable system of
territorial planning, coordinated with the needs of post-war recovery.

In addition, a separate group is made up of investments in technological support for on-farm
irrigation (USD 327.1 million) and alternative energy sources for pumping stations (USD 108.5 million).
Given the high energy intensity of water lifting processes, the diversification of energy supply helps to
reduce the cost of irrigation services and increase the autonomy of systems in critical conditions. In this
context, it is advisable to emphasize that the technological re-equipment of the water sector is the basis
of its long-term competitiveness. Special attention needs to be paid to the indicator of the restoration of
the functionality of the state water resources monitoring system, which is estimated at only USD 1.5
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million. USA. Despite its insignificant specific weight, this direction is important, as it provides
verification of hydrological data, the formation of accurate forecasts and management decisions based
on evidence-based information. Summing up, we note that taking into account the above generalized
indicators allow us to move on to a broader analysis of the prerequisites of current imbalances, because
it was the basic level of availability of water services that determined the system's resistance to
exogenous shocks.

Therefore, the access of the population of Ukraine to wastewater supply and treatment services
remained insufficient even before the outbreak of hostilities: the corresponding coverage rates were
70% and 50% of the population, which indicates a significant inequality between urban and rural
areas [3]. In this context, the level of water supply and sanitation generally did not meet what was
expected for the state, which focuses on harmonizing industry standards with the requirements of the
European Union in the field of water policy. At the same time, structural imbalances in access to water
services created additional prerequisites for the accumulation of infrastructure risks in the event of any
crisis disturbances.

Hostilities have significantly exacerbated these problems, causing interruption or significant
degradation of the quality of water supply for millions of citizens [3]. Large-scale destruction of
networks, damage to water facilities and prolonged power outages have complicated the functioning of
systems for the provision of relevant services throughout the country. It is noteworthy that according
to UNICEF-sponsored WASH cluster estimates, in 2024 alone, up to 9.6 million people needed urgent
provision of basic water supply and sanitation services, and about 1 million citizens lost access to
drinking water as a result of the destruction of the Kakhovka hydroelectric structure [3]. The above data
indicate the depth of systemic violations in ensuring water security and confirm the scale of socio-
economic losses caused by the destruction of critical infrastructure.

Further analysis confirms that the total losses to the water supply and sanitation sector are
estimated at almost USD 4 billion. The total need for reconstruction and recovery for 2024-2033 is USD
11.1 billion. USA [3]. The above data, in turn, demonstrate a high level of capital intensity of the industry
and indicate a significant number of deferred investments that needed to be implemented even before
the start of the full-scale war. Along the way, it is worth emphasizing that under the condition of the
infrastructure is unsatisfactory, even local destruction leads to cumulative economic losses, covering
the household, agricultural and industrial segments. Taking into account the outlined systemic risks,
further analysis should be supported by quantitative data reflecting the territorial differentiation of
economic consequences in the water supply and sanitation sector (Table 3).

Table 3. Water supply and sanitation: losses, losses and needs by regions (USD million)

Area Damages Losses Needs
Nationwide (no specific region) - 12150.8 2756.3
Zaporizhzhia 545.8 58.6 1000.1
Sumy 19.6 0.9 34.7
Rivne region 0.0 0.0 0.1
Poltava 14.8 0.2 25.7
Odesa 31.3 0.4 54.4
Mykolaiv 80.5 5.5 144.4
Luhansk 1590.5 247.0 2990.6
Kyiv 171.7 16.1 312.4
Kherson region 368.7 41.7 677.6
Kharkiv 831.2 91.7 1525.6
Donetsk region 514.6 42.8 930.4
Dnipropetrovsk 104.2 2.1 181.9
Chernihiv region 328.8 50.8 618.0
Cherkasy 0.6 0.1 1.1
Total 4602.4 12708.7 11253.3

Source: compiled according to data [20, p. 157]. Note: The losses cover 34 months from February 24, 2022
to December 31, 2024; the losses cover a total of 52 months, which includes 34 months from February 24, 2022 to
December 31, 2024 and an additional 18 months until June 30, 2026; The needs cover 10 years between 2025 and
2035.

The analysis of the data presented in Table 3 indicates a distinct territorial differentiation of
economic losses and needs in the field of water supply and sanitation in Ukraine. In general, losses
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throughout the country for 34 months of the conflict are estimated at $4.6 billion. USD, while the total
losses cover USD 12.7 billion. and the needs for recovery and reconstruction are USD 11.3 billion. USA.
[t is noteworthy that the largest losses and needs are concentrated in Luhansk (losses — USD 1.59 billion,
needs - USD 2.99 billion), Kharkiv (losses - USD 0.83 billion, needs - USD 1.53 billion) and Zaporizhzhia
(losses - USD 0.55 billion, needs - USD 1.0 billion) regions. In addition, it should be noted that in some
regions (Zakarpattia, Volyn, Vinnytsia, Ternopil, Lviv, Ivano-Frankivsk, Kyiv (city), Kirovohrad,
Khmelnytskyi, Chernivtsi) data on damages, losses and needs are absent or not subject to assessment,
which emphasizes the lack of empirical data and the need for additional regional research. Therefore,
the above state of affairs indicates the importance of integrating information systems for monitoring
and assessing infrastructure risks into the national water management policy.

The overall picture indicates an urgent need for priority funding for restoration work in the
affected regions. Particularly noteworthy is the fact that critically affected regions account for more than
70% of total recovery needs, which points to the strategic importance of a differentiated approach to
investment and reconstruction planning. Emphasizing the above, we note that the restoration of water
supply and sanitation in Ukraine requires significant financial resources, as well as an integrated
approach to management, i.e. taking into account territorial risks, coordination between central and
local authorities and the use of modern technologies to increase the resilience of systems to future crisis
impacts. Along the way, this demonstrates that effective water resources management is an important
factor in ensuring socio-economic stability and minimizing cumulative losses in the event of repeated
emergencies.

6. Conclusions

Based on the study, it should be stated that the destruction of water supply and water
infrastructure in Ukraine as a result of military aggression has led to a significant increase in economic
losses in households, agricultural and industrial sectors, at the same time exacerbating the existing
disparities in access to water resources between urban and rural areas. The analysis of the structural
characteristics of water use demonstrates the high dependence of the agricultural sector on water
resources, and industry - on the stability of water supply and the efficiency of waste management, which
confirms the need for priority restoration of critical infrastructure facilities. At the same time, the
territorial differentiation of losses and reconstruction needs indicates the concentration of more than
70% of financial resources in the most affected regions, such as Luhansk, Kharkiv and Zaporizhzhia,
which determines the strategic importance of differentiated investment and reconstruction planning.
Therefore, the results of the study emphasize the relevance of an integrated approach to the
modernization of water supply systems, including the restoration of irrigation and drainage networks,
the use of modern technologies and increased monitoring, which are decisive for ensuring socio-
economic stability and the sustainability of water management in the context of post-war recovery.
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