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From Hydrological Data to Economic Governance:
Expanding the Analytical Capacity of Water Accounts

The study builds on the hypothesis that the effectiveness of water resource man-
agement directly depends on the level of analytical maturity of water accounting sys-
tems. The traditional model, focused mainly on recording the physical parameters of the
water balance, does not provide an adequate foundation for the formulation of strategic
economic and environmental decisions. The integration of hydrological, ecological, and
economic data within a unified analytical framework transforms water accounting into a
tool of economic governance, capable of measuring not only water volumes but also its
value, productivity, and contribution to sustainable development. The harmonization of
statistical, hydrological, and economic methods enhances the analytical capacity of water
accounting, making it an effective mechanism for assessing the state of natural assets and
supporting decision-making at macro- and meso-levels.

The purpose of the article is to develop methodological foundations for the for-
mation of analytical water accounts that integrate physical, economic, and institutional
parameters in order to improve the effectiveness of decision-making systems in the field of
water resource management. This approach reconsiders the role of water accounting as
not merely a statistical but also a managerial instrument that connects physical resource
flows with economic indicators of sustainability.

The article outlines the main directions of integrating environmental and economic
water accounting systems, identifies analytical parameters capable of ensuring coherence
between natural processes and economic decisions, and substantiates their potential for
supporting sustainable development policy. For the first time, a conceptual understanding
of water accounting is proposed as an integrated analytical system that combines hydro-
logical, administrative, and economic levels of observation, ensuring a transition from
the registration of natural indicators to the managerial interpretation of water resources
as an economic asset.

As a result of the study, methodological principles have been developed for the
Jformation of analytical water accounts that ensure a transition from a purely hydrological
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dimension to a comprehensive economic and managerial approach. The expediency of
using the water account as an instrument for integrating physical, economic, and institu-
tional data to support decision-making based on harmonized water indicators has been
scientifically substantiated. The proposed approach advances the modern understanding
of analytical water accounting, within which water is regarded not only as a natural re-
source but also as an economic asset that affects productivity, sustainable development,
and financial stability. The scientific novelty of the results lies in the formulation of a
theoretical and methodological model of analytical water accounting as a mechanism
for transitioning from descriptive hydrological recording to systemic economic and man-
agerial analysis, which further develops the concept of an integrated system of water
management.

Keywords: water accounting, analytical water accounts, integrated water manage-
ment, methodological principles, economic valuation of water resources, sustainable de-
velopment statistics, environmental-economic indicators, decision-making systems, water
use efficiency, system of environmental-economic accounting
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Bio cioponozciunux 0anux 00 eKOHOMIUHO20 YNPAGTIHHS. POZUUPEHHS AHATIMUYHO-
20 NOmenyiany 600HUX PAXYHKIG

YV yenmpi oocnioocenns nepebysac einomesa npo me, wo eheKmueHicms ynpas-
JIHHSL BOOHUMU pecypcamu 6e3n0cepeoHbo 3a1eicumsy 6I0 PIGHS AHANIMUYHOL 3pLIocmi
cucmem 8001020 001IKY. Tpaouyitina mooenv, 30cepedicena nepesa’ricHo Ha Qixcayii ¢i-
SUYHUX RAPAMEempI8 600H020 banaucy, He 3abe3neyye 00Cmamubo2o niotpyHms 0 op-
MYBAHHSL CIMPAMEIUHUX eKOHOMIUHUX | eKOI02IUHUX piutenb. [hmeepayis 2ioponociunux,
EKONI02IYHUX Ma eKOHOMIYHUX OAHUX ) MEeNCAX €OUHOT AHATIMUYHOT CUCeMU NepemBopIO€E
BOOHULL OONIK HA IHCMPYMEHM eKOHOMIYHO20 YAPAGIIHHSA, 30AMHULL 6UMIPIOGAMU He Jiulie
obcseu 8o0u, a il it yinHicmb, NPOOYKMUBHICMb I 6HECOK y cmaaull po3eumox. Bucynyma
2inomesa IPyHMyEMbCsl HA NPUNYUWEHHI, WO 2APMOHI3AYIsl CIMAMUCMUYHUX, 2I0PON02TY-
HUX Ma eKOHOMIYHUX Memooie NiOGUWYE AHATIMUYHY CHPOMOICHICMb 800HO20 O0OIIKY,
PpobasUY 11020 eeKMUSHUM MEXAHIZMOM OYIHIOBAHHS CIMAHY NPUPOOHUX AKIMUGIE | npu-
UHAMMA YNPABAIHCOKUX PIUEHb HA MAKPO- MA Me30DIGHSIX.

Mema cmammi nonsieac y po3pobyi Memooonro2iuHux 3acad opmysanHs aHai-
MUYHUX BOOHUX PAXVHKIG, SKI NOEOHYIOMb (Di3UuHI, eKOHOMIUHI Ma IHCMUmyyitHi napa-
mempu 071 NiOGUWEHHsL eqheKMUBHOCIMI cUCmemMy NPULHAMMS YAPAGIIHCLKUX PIuleHb )
cpepi ynpasninus 6oonumu pecypcamu. Taxuil nioxio nepedbauae nepeocmucients poii
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800H020 OONIKY AK He Juule CIMAmucmu4Ho20, a il ynpasiiHcbKo20 IHCMpYMeHmy, wo 3a-
be3neuye 36’30K MidC PI3UYHUMU ROMOKAMU PECypCié | eKOHOMIMHUMU NOKAZHUKAMU
CManocmi.

Y emammi okpecneno ocnoseni nanpsamku inmezpayii ekon02i4HO eKOHOMIYHUX CUC-
mem 00Ky 600U, BUSHAYEHO AHATIMUYHI napamempu, 30amui 3abe3newumu y3200ce-
HICMb MIdC NPUPOOHUMU NPOYECAMU MA eKOHOMIYHUMU DIUEHHAMU, d MAKONC 0OTPYH-
MOBAHO NOMEHYIAN iX 3acmocy8ants OJisl RIOMPUMKU HOMIMUKU CMAN020 DO3BUMKY.
Ynepwe 3anpononosano konyenmyanvhe ocmucienusi 600H020 0ONIKY AK IHMe2Posanoi
AHANIMUYHOIL cucmemu, Wo NOEOHYE 2i0POLO2IUHUL, AOMIHICMPAMUBHULL MA eKOHOMIYHULL
pisHi cnocmepedicenns, 3abe3neuyiouu nepexio 6i0 ¢hikcayii npupooOHUx NOKA3HUKIE 00
VNPasiiHCLKOL iIHmepnpemayii G0OHUX pecypcCis K eKOHOMIYHO20 AKMUBY.

YV pesynomami oocniodxcenns po3pobreno memooonociuni npuHyuny Gopmysan-
HSL AHANTMUYHUX BOOHUX PAXYHKIG, WO 3abe3neyyoms nepexio 8io cymo 2iopono2iunozo
BUMIDY 00 KOMNIEKCHO2O eKOHOMIKO YNpAGIiHChKo2o nioxody. Haykoeo obrpynmosano
OOYINbHICMb GUKOPUCIMAHHS B00HO20 PAXYHKY SK IHCmMpyMenmy inmezpayii (izuunux,
EKOHOMIYHUX MA IHCMUMYYIUHUX OaHUX OISt NPULIHAMMSL PilileHb HA OCHOBI Y3200CeHUX
B0OHUX NOKA3HUKIG. 3anpOonoHoeanuil nioxio po3eusac cyuacHe po3yMiHHA aHALIMUYHO-
20 00Ky 800HUX Pecypcis, y Medcax K020 800d MPAKMYEMbCS He aule sIK NPUPOOHULL
pecype, a i AK eKOHOMIUHUL aKmus, Wo 6NIUAE HA NPOOYKMUBHICMb, CMAIUL PO36U-
mox i inancosy cmabinbHicmo. Haykoéa HOBU3HA 00epIUCAHUX Pe3YTbImamis Nojsieae
v opmyniosanui meopemuro mMemooonr02iyHoi MoOeni aHaiimuyHO20 600HO20 PAXYHKY
SK MeXaHizmy nepexooy 8i0 ONUC08020 2i0PON02IUH020 00NIKY 00 CUCIEMHO20 eKOHOMIKO
VIPABIIHCLKO20 AHALI3Y, WO 0ICMAN0 NOOAILULOZO PO3GUMKY 8 KOHYEeNYii IHme2posanoi
cucmemu 600HO20 MEHEOHCMEHMY.

Kniouosi cnosa: 600nutl oo1iK, ananrimuyni 60OHI paxyHKU, iHmezposanuil 600HULL
MEHEONCMEHM, MemOOON02IUHI NPUHYUNU, eKOHOMIYHA OYIHKA B00HUX pecypcis, cma-
MUCMuUKa Cmaio2o po36UmKY, eKOJ102I4HO-eKOHOMIYHI NOKA3HUKU, YIPABATHCOKI PILUEHHS,
ehexmueHicmb 6000KOPUCTYBAHHS, CUCTIEMA eKOJLOCTUHO-EKOHOMIUHO020 OOJIKY.

Introduction. The current evolution of water accounting systems from a
mere hydrological tool from a multidimensional analytical framework ushers in a
new phase in the development of environmental-economic statistics. Conventional
approaches to water balance assessment require updating in view of the increasing
climate risks, the aggravating problem of fresh water scarcity, and the need for ev-
idence-based governance decisions. These approaches have to evolve into holistic
analytical systems capable to combine physical measurements of water flows with
economic indicators of efficiency, productivity and resilience.

International standards such as the System of Environmental-Economic Ac-
counting (SEEA) and the Australian Water Accounting Standard (AWAS) show a
gradual trend to integration of hydrological, economic, and legal dimensions within a
single statistical architecture. This expands the feasibilities for constructing analyti-
cal tools capable to assess not only the environmental integrity of water systems, but
their contribution in the formation of national wealth and socio-economic resilience.
However, a methodological gap between physical and monetary accounts limits the
applicability of water accounting as an analytical tool for strategic governance.

The research objective is to conceptualize and elaborate approaches to en-
hancing the analytical capacity of water accounts through integrating hydrologi-
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cal, economic, and environmental data in a single analytical system applicable deci-
sion-making on sustainable management of water resources. It can be achieved by
analyzing international developments in water resource domain, assessing the feasi-
bility of combining physical observations with economic reporting, determining the
potential of analytical integration of water accounting within SNA and institutional
premises for implementing these approaches in Ukraine.

Problems of enhancing the analytical capacity of water accounting are crucial
because the consistency of statistical and economic indicators determines the qual-
ity of management decisions on water safety. The integration of hydrological data
with the system of macroeconomic accounts increases the transparence of nature
resources utilization, supports the monitoring of the progress towards SDG 6 “Clean
water and sanitation for all”, and lays the basis for assessing the environmental pol-
icy efficiency.

The integration-based approach interprets water accounts as not as a set of
tables or indicators, but as an analytical infrastructure translating physical data into
knowledge required for strategic decision-making. The transition from hydrological
dimension to analytical management opens up new opportunities for setting up an
adaptive water policy focused on economic efficiency, environmental resilience, and
social responsibility.

The review of the literature. The reviewed literature reflects a consistent
evolution in the conceptualization of water accounting, tracing a shift from hydro-
logical measurement toward its recognition as a central instrument of economic
governance and sustainability management [1-3, 5, 10—12]. The foundational inter-
national standards developed under the United Nations and partner organizations
form the statistical and methodological backbone for integrating water-related data
into national economic accounts. Through the System of Environmental-Economic
Accounting and its water-focused extensions, these frameworks establish a unified
methodological space that connects physical water balances, environmental indica-
tors, and economic valuation, thereby enabling informed decision-making and in-
tegrated management of water as both a biophysical and an economic asset [1-2].

Policy frameworks such as the 2030 Agenda for Sustainable Development un-
derscore the role of water accounting as a tool for operationalizing sustainability
objectives, particularly in developing coherent indicators of water use efficiency and
ecological balance [4—5]. At the same time, applied studies demonstrate progress in
compiling physical supply and use tables and asset accounts, which serve as analyti-
cal instruments for assessing water productivity and monitoring policy performance
at regional and global levels [6, 7].

Scholarly attention increasingly focuses on the governance dimension of wa-
ter accounting, highlighting its contribution to institutional transparency, account-
ability, and evidence-based decision-making [8, 9, 10, 12]. Integrating SEEA Water
and SEEA-CF principles into national systems enhances the consistency and com-
parability of data, supports cross-sectoral coordination, and facilitates the alignment
of water resource management with broader sustainability goals [9, 11]. These de-
velopments reflect a gradual transformation of water accounting from a descriptive
statistical exercise into a mechanism for economic and ecological regulation.

Contemporary research extends the application of water accounting to corpo-
rate, municipal, and regional contexts, illustrating its role in sustainability reporting
and resource optimization [14, 16]. Such practices correspond with the paradigms
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of green economy and circular transition, where environmental accounting becomes
a driver of ecological innovation and a diagnostic instrument for assessing the com-
patibility of economic activity with planetary boundaries [15, 21, 22].

Recent works situate water accounting within the conceptual space of foresight
and resilience studies, interpreting it as a strategic instrument for adaptive policy
design and long-term sustainability governance [17—19]. This integrative approach
emphasizes the link between environmental-economic statistics and macro-level
transformation strategies, reinforcing the need for comprehensive, interoperable data
systems that can inform sustainable growth trajectories and global water security
policies [18—20]. Emerging research directions expand the analytical scope of water
accounting by incorporating elements of environmental markets, ecosystem service
valuation, and pollution regulation [13, 24]. The convergence of statistical and insti-
tutional approaches highlights that the analytical potential of water accounts depends
not only on methodological harmonization but also on governance capacity to trans-
late quantitative data into actionable policy frameworks [20, 22—23].

Overall, the reviewed literature indicates a paradigmatic transition from the
collection of hydrological data to the establishment of water accounting as a mul-
tifunctional analytical framework that connects natural processes with economic
decision-making. This evolution directly aligns with the conceptual orientation of
the present study “From Hydrological Data to Economic Governance: Expanding the
Analytical Potential of Water Accounts”, which aims to substantiate the integration
of physical, economic, and ecological dimensions within a unified architecture of in-
ternational water accounting and management.

Our study builds on the hypothesis that the efficiency of water resource man-
agement is conditional on the analytical maturity of water accounting systems. The
conventional model focused on recording of physical parameters of water balance
does not provide for a sufficient base for strategic economic and environmental deci-
sions. When hydrological, environmental, and economic data are integrated within
a single analytical system, the water accounting will assume the features of a tool for
economic management, capable to measure the scopes of water along with its value,
productivity, and contribution in the sustainable development.

Harmonization of statistical, hydrological, and economic methods will en-
hance the analytical capacity of water accounting, making it an effective mechanism
for assessing the status of natural assets and decision-making at macro- and me-
so-level. This integration enables for creating adaptive management models focused
on optimization of water use, environmental balance, and enhancing the economic
performance of water safety policies.

The purpose of the article is to propose a methodological framework for an-
alytical water accounts combining physical, economic, and institutional parameters
for enhancing the efliciency of decision-making on water resource management.

This approach calls for rethinking the role of water accounting as not only a
statistical tool, but also a management tool linking physical flows of resources with
economic indicators of sustainability. The article outlines principal areas of integrat-
ing environmental-economic systems of water accounting, their potential applica-
tions for support of the sustainability policy, and analytical parameters capable to
ensure a consistency between natural processes and economic decisions.

Research results. The water accounting is a system for observation, collec-
tion, and systematization of information about quantity, quality, and regeneration

HAYKOBWW BICHUK HALIOHATBHOI AKAQEMIT
CTATUCTUKW, OBJIKY TA AYOUTY, 2025, Ne 3—4 249



of water resources within a given region or water basin. Its empirical base is hydro-
logical data showing natural processes of formation, movement, and consumption
of water. The hydrological accounting, by recording physical data of water balance
(stocks, inflows, losses, and runoffs), generates the primary level of knowledge about
functioning of water systems. Although these data have a high scientific value, they
are not capable of either estimating the economic efficiency of water use or profit-
ability of water intensive industries or tracking the impact of water scarcity on the
production structure and the social welfare.

Water accounts, on the contrary, create a consistent model integrating hy-
drological and economic data, with each physical indicator corresponding with eco-
nomic one. In international standards such as System of Environmental-Economic
Accounting for Water (SEEA-Water) and the related SEEAW framework, physical
tables of stocks and flows of water are aligned with SNA. This enables to track the
relationship between scopes of water resources and production, consumption, and
revenues, creating an evidence-based framework for the sustainability policy.

The transition from hydrological accounting to building water accounts
means a qualitative increase in the analytical capacity of the water management sys-
tem. If hydrological data answer the question “how much water is available”, water
accounts enable to clarify “how it is used and with what efficiency”. They enable
for combining physical characteristics of resources with socio-economic indicators,
creating a new level of interpretation of the relationship between natural processes
and economic decisions.

In this context, water accounts should be regarded as not only a statistical
tool, but as an analytical model of management, combining various types of data: hy-
drological, environmental, economic, and institutional. This integration enables for
the transition from fragmentary measurements of water use to system-based man-
agement of water resource as an economic asset.

The proposed approach involves interpretation of water accounts as the cen-
tral link between hydrological observations and economic policy. It aims to create a
single analytical space where water resources are treated as the natural basis of life
activities and a factor of production efficiency. This approach will enhance the ana-
lytical function of water resources and create a background for their integration in
the macroeconomic planning system.

The results of this study give evidence of the demand for further development
of scientific understanding of water accounting as a multi-tiered system capable to
combine scientific, economic, and management logic of analysis. The proposed spec-
ification of the conceptual meaning of water accounts deepens their interpretation
as a methodological background for creating analytical tools of sustainable develop-
ment, and increases the practical value of statistics in taking strategic decisions on
water resource management.

Although the term “hydrological accounting” has not been officially recog-
nized in international statistical classifications, it could be expedient in distinguish-
ing the levels of information detailing in the water management system. Practically,
hydrological accounting denotes a set of procedures for collection, verification, and
summing up of data on natural stocks and movements of water, creating a physical
base for constructing more elaborate water accounting systems. These data consti-
tute the primary level of observations at which the analytical structure of water ac-
counts is built. Hence, hydrological accounting can be interpreted as the empirical
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dimension of a system, and water accounts as its analytical dimension showing the
links between physical, economic, and management parameters of water resource
utilization.

This interpretation of hydrological accounting, not being in conflict with in-
ternational standards, can deepen understanding of the process of transition from
natural to economic type of accounting. It enables to describe the logic of the evo-
lution of the information base for water resource management: from collecting data
on water quantity to systemic analysis of its economic value, efficiency of utilization,
and impact on the resilience of development (Table 1).

Table 1
The evolution of approaches to water accounting systems and water accounts
Principal Examples
Phase characteristic Type of data Purpose of systems
Recording of physical - National hydro-
. Monitoring of water | logical services,
Hydrological | data of water balance . N o
. ] Physical stocks, control over databases on
accounting (inflows, runoffs, losses, hvd . .
. ydrological regime | runoffs
evaporations)
Combination of physi- Regulation of water | State account-
cal and administrative . use, resource allo- ing of water use
T Physical and ; :
Water ac- indicators of water D cation, control over (Ukraine), report-
: administra- X . )
counting use for management tive compliance with ing systems of wa-
purposes norms ter management
agencies
Integration of hydro- . Taking strategic de-
logi : Physical, o
ogical, economic, and . cisions, assessment of
Water ac- L economic, ) N > SEEA Water,
statistical data within | 5.7 water use efficiency,
counts . . and institu- L : WA+, IWMI WA,
a single analytical . sustainability policy
tional ;
system setting

Source: developed by the authors

Hence, the proposed approach enables to treat water accounts not in an
isolated matter, but as a logical continuation of hydrological and administrative
accounting. Its scientific expediency is in creating an analytical bridge between
physical processes of the water cycle and the economic management system. This
gives evidence of the gradual evolution of the water accounting concept from a
purely descriptive level to a management and analytical one. The developed ap-
proach deepens scientific understanding of the structure of environmental-eco-
nomic analysis by interpreting water accounts as the mechanism underlying inte-
gration of information about nature in the sustainability policy. It lays the basis
for building national water management systems that consider the real economic
value of water resources and their contribution in the social welfare (Table 2).

Analysis of methodological principles underlying analytical water ac-
counts is worth separate attention. Building up advanced water management
accounts calls for alignment of three information structures: hydrological, ad-
ministrative-statistical, and economic. This approach is based on the method-
ological conception of data integration, with natural observations interpreted as
not as isolated measurements, but as components of a single system for analytical
management.
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Table 2

The evolution of approaches to water accounting:
from hydrological to analytical level

Criterion of
comparison

Hydrological approach

Analytical (economic
and managerial) approach

Principal pur-
pose

Measurement of scopes of water
flows and balances

Analyses of the relationship between
water resources on the one hand, and
economic productivity and sustainable
development, on the other

Physical indicators (stocks, run-

Integrated data (physical, economic,

Type of data offs, consumption) institutional)
dAnalytlcal Descriptive level Explanative and prognostic levels
eepness
Applications Technical control of water sys- Taking strategic management and eco-
of results tems nomic decisions
Institutional Hvd losical . Cross-industry systems for water re-
basi ydrometeorological services
asis source management
Degree Limited combination of indica- Systemic alignment of hydrological,
of integration tors economic, and political parameters
Expected effect

Assessment of the physical status
of water resources

Efficiency enhancement of water man-
agement and economic resilience

Source: developed by the authors

The first principle is consistency, meaning that accounts are built in the form
of interlinked tables of water stocks, flows, and use. This principle ensures recording
of the full water balance in not only physical coordinates, but also in socio-economic
ones. Accordingly, accounting units are not only river basins or aquifers, but eco-
nomic industries, administrative territories, and institutional sectors.

The second principle is the two-dimensionality of the data structure, combin-
ing physical indicators such as scopes, stocks, losses, pollution with their econom-
ic equivalents such as value, revenue, tax or environmental-economic payments. It
enables to interpret water as not only a natural good, but as an asset possessing a
market, social and ecosystem value.

The third principle is institutional consistency, aligning the data between var-
ious entities of accounting, e.g. government departments, water management orga-
nizations, statistical, statistical services, and economic institutes. This coordination
is requisite to avoid duplication of information and ensure comparability of data
between the levels of management.

The fourth principle is analytical integration, setting links between water ac-
counts and other sectoral accounts of SNA. It enables to analyze the relationship
between water use, production, energy consumption, and national income. This ap-
proach opens up new possibilities for economic modelling and forecasting of the wa-
ter scarcity impact on the macroeconomic stability.

The fifth principle is adaptability and scalability, making analytical water ac-
counts applicable at various levels of detailing, from local to national. It results in
building a multilevel analytical system that can be used for both strategic planning
and operative monitoring of the efficiency of water resource management.
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The above principles underlie a unified structure wherein water is interpreted
as a component in the economic circulation rather than a mere natural substance.
This enables for the assessment of water potential as a production factor, with deter-
mining its economic return and identifying the reserves of increasing the manage-
ment efliciency (table 3).

Table 3

A comparative characteristic of methodological principles underlying
analytical water accounts

single analytical system

Principle Content Expected outcome
Physical, economic, and institution- | Holistic perception of water as a
Integrativity al parameters combined within a natural resource and an economic

asset

Analytical consis-
tency

Established systemic links between
hydrological indicators, economic
indicators of productivity, and man-
agement characteristics

Possibility of cross-sector, cross-re-
gion, and cross-country compara-
tive analyses

Comparability

Harmonized techniques of collec-
tion, processing, and presentation
of data in compliance with interna-
tional standards

Integration of national water ac-
counts in the global system for envi-
ronmental-economic accounting

Transparence and

Documented procedures for collec-

Increased trust to analytical results

reproducibility tion of data and computations, with | and accountability of management
openness of algorithms decisions
Interoperability Compatibility of information sys- Creation of a technical framework

tems and databases between hydro-
logical, statistical, and administra-
tive institutions

for effective international exchange
of information

Source: developed by the authors

Analytical water accounts lay the basis for deeper understanding of the rela-
tionship between natural resources, economic activities, and social consequences of
water use. Their implementation enables to transform data on water balances from a
descriptive indicator into a strategic management stool enabling to predict changes
in the water cycle, to assess the policy efficiency, and to take economically sound
decisions on water resource allocation.

Within the sustainable management of water resources, water accounts con-
stitute an analytical interface between the hydrological reality and the national ac-
counting system. This enables to estimate the dependence of economic growth on
the water environment status, and the impact of changes in water balances on the
macroeconomic stability, employment, and social welfare. This analytical integra-
tion enables to combine indicators of physical scopes of resources with value-based
parameters, to reveal an economic return from the water potential and its role in the
formation of national capital.

Special importance of analytical water accounts stems from their ability to
estimate the water use efficiency across sectors. The alignment of indicators by eco-
nomic sector enables for identifying the segments with irrational water use, with
devising economic stimuli to reduce losses and enhance productivity. Besides that,
such system helps create a framework for environmental audit and estimate the val-
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ue of ecosystem services, thus consolidating the link between natural resources and
national welfare accounts (Table 4).

Table 4
The analytical functions of water accounting at various levels of management
Manage- Principal purpose Key analytical indicators Practical applications
ment level of accounting y y pp
Monitoring of water | Scopes of water intake and | Optimization of water use,
Local status and water use | consumption, losses in net- | planning of investment in
efficiency works, ratio of water reuse | water infrastructures
Integration of data Indicators of water produc- | Setting up public policies
. on water in the L . .
National economic reportin tivity, water intensity of on water safety and sus-
P € | GDP, balances of water use | tainable development
system
Assurance of compa- Harmonized indicators of | Cross-country coordina-
Interna- rability and compat- SEEA W, ; X itoring of
tional ibility of statistical ater, accounting tion, monitoring of prog-
systems tables and indices ress towards SDGs

Source: developed by the authors

In the SDGs context, analytical water accounts have the function of a coordi-
nating tool enabling for monitoring of the relationship between environmental and
socio-economic parameters. They lay the basis for assessment the progress towards
SDGs related with water resource management, adaptation to climate change, and
reduction of environmental risks. Integration of these data in the public governance
system enhances the accountability, reduces information asymmetries between po-
litical entities and a broader community, and provides for an evidence base for deci-
sion-making on water and environmental policies. Hence, analytical water accounts
are not only a tool for quantitative measurement, but the key to systemic governance
of the sustainable development. Their implementation ushers in the transition from
reactive to preventive approach in water management, creating an information base
for setting a policy aligning economic goals with environmental constraints.

Further studies of analytical water accounts should be focused on elaborating
tools for modelling the relationship between water flows, economic indicators, and
environmental risks. This will enable one to proceed from descriptive presentation
of data to predictive analysis as a groundwork for assessing scenarios of water safety
and resource resilience of economic systems.

Special attention needs to be drawn to the unification of methods for assess-
ment of water assets, because existing statistical systems use various approaches to
estimating the value of resources, their amortization, and ecosystem services. Harmo-
nization of these approaches is a required condition for creating an integrated database
enabling for comparability of results across countries and sectors. The practical sig-
nificance of the proposed methodological principles is their applicability as a tool for
public and corporate governance. At national level, analytical water accounts can be
a component of the system for environmental audit and budget planning, enabling to
show real costs and benefits of water resource utilization. In corporate practices, these
accounts are capable to enhance the transparence of reporting, improve the risk man-
agement system, and increase the environmental responsibility of businesses (Table 5).

Table 5

HAYKOBWW BICHUK HALIOHATIbHOT AKALEMIT

254 CTATUCTUKMW, OBMIKY TA AYAUTY, 2025, Ne 34



FROM HYDROLOGICAL DATA TO ECONOMIC GOVERNANCE: EXPANDING
THE ANALYTICAL CAPACITY OF WATER ACCOUNTS

The logical structure of transition from hydrological data
to analytical water accounts

Principal

Level Content .
function

Analytical result

Measurement of natural Observation Data on quantity and
Hydrological | parameters of the water dynamics of water
b of water flows
alance resources

Systematization

. : ° Regulation Statistical indicators
Accounting | of information about water .
X . N of water use of consumption and losses
use 1n economic activities
Integration of physical, Support Comprehensive assessment
Analytical economic, and institutional | of strategic of efficiency and resilience
parameters governance of water management

Source: developed by the authors

Scientific conceptualization of the transition from hydrological data to econom-
ic governance via analytical water accounts opens up new possibilities for building a
global methodological framework for sustainable water management. This approach
enables to combine analytical, administrative, and political tools aimed at aligning the
objectives of economic growth, environmental stability, and social welfare.

Conclusions. This study aimed a elaborating a methodological framework for
building analytical water accounts combining physical, economic, and institutional
parameters, to enhance the efliciency of decision-making on water resource manage-
ment had several results.

The theoretical essence of water accounting was reinterpreted as a multi-
tiered model capable to transform hydrological data into a comprehensive tool for
economic analysis and strategic governance. It was demonstrated that (i) the con-
ventional model for hydrological accounting designed for recording physical param-
eters of water balance could not ensure an adequate framework for taking strategic
economic and environmental decisions; (ii) integration of hydrological, economic,
and institutional data within analytical water accounts created an intellectual basis
for effective management of water resources, enhanced analytical capacities of the
accounting system and its relevance to sustainable development objectives.

The results confirm the demand for further development of theoretical un-
derstanding of the water accounting as a multi-tiered system combining scientific,
economic, and managerial logic of analysis. The proposed specification of the con-
cept of water accounts deepens their interpretation as a methodological framework
for building analytical tools for sustainable development, and enhances the practical
value of statistics in strategic decision-making on water management.

Although the term “hydrological accounting” has not been officially recog-
nized in international statistical classifications, it can be used for designating the
primary level of information detailing in the water management system. In practice,
hydrological accounting shows a set of procedures for collection, verification, and
summing up of data on natural stocks and movements of water, forming a physical
background for building analytical water accounts. Hence, hydrological accounting
constitutes the empirical dimension of the system, whereas water accounts represent
its analytical dimension showing the links between physical, economic, and adminis-
trative parameters of water resource utilization.
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The developed theoretical and methodological model for analytical water ac-
counting is based on the phased integration of three information levels: physical,
economic, and administrative. At the first level, hydrological data laying the em-
pirical base of accounting are recorded and systematized. At the second level, these
data are given economic interpretation by estimating the value, productivity, and
efficiency of water resource utilization. At the third level, an analytical management
module is built, enabling to proceed from statistical indicators to decisions on water
safety, sustainable development, and institutional accountability. This model com-
bines the scientific and socio-economic logic of water resource management, and lays
the background for harmonization of national and international water accounting
systems.

The authors were the first to formulate methodological principles underlying
analytical water accounts for the transition from hydrological accounting to inte-
grated management analysis. These principles include integrativity, analytical con-
sistence, comparability, transparence, and interoperability. Their combination cre-
ates a structural framework for proceeding from descriptive physical measurements
of water flows to analytical summarization of data for decision-making purposes.

The scientific novelty of the results is in formulating a theoretical and meth-
odological model for analytical water accounting as a mechanism for the transition
from descriptive hydrological observation to systemic economic-managerial analysis
(managerial economics). The proposed approach develops the conception of inte-
grated water management system wherein the water is interpreted as a natural and
an economic asset, which lays the basis for enhancing the efficiency of water safety
and sustainable development policies.
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