RROMNOM

ERONOMINMEA KA VKA
YK 311.21:556.04:504.03:37.018.43:004

O. Motuzka,

PhbD in Economics, Associate Professor, Associate Professor of the Department of Management,
Marketing and Public Administration, National Academy of Statistics, Accounting and Audit
ORCID ID: hitps://orcid.org/0000-0001-9028-6994

M. Grod,

PbD in international economic velations, Associate Professor, Department of Management,
Marketing and Public Administration, National Academy of Statistics, Accounting and Audit
ORCID ID: https://orcid.org/0000-0002-7539-5778

DOI: 10.32702,/2306-6814.2026.2.144

INTEGRATED ACCOUNTING

OF WATER RESOURCES IN THE SYSTEM
OF ENVIRONMENTAL AND ECONOMIC
INTERRELATIONSHIPS: ANALYSIS

OF THE SEEAW STANDARD
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K. €. H., AOLIEHT, AOLIEHT KapeApU MEHEASKMEHTY, MAPKETHHTY Ta Iy6AIdHOTO yIpaBAiHHS,

HanionaabHa akapemist cTaTucTuRY, OGAIKY Ta ayAUTY

M. I. T'poa,

AokTop (irocodii 3i cneniaapHoCTi "MiskHapOAHI eKOHOMIYHI BiAHOCHHM", AOI[eHT KadeApy MeHeAKMEHTY,
MapKeTHHTy Ta ny6aidHOTO yrnpasainus, HanionaapHa akaaemis ctatucTuky, o6AIKy Ta ayAuTy

IHTETPOBAHUN OBAIK BOAHUX PECYPCIB Y CUCTEMI B3AEMO3B'SI3KY
AOBKIAAS TA EKOHOMIKHM: AHAAI3 CTAHAAPTY SEEAW

The purpose of the article is to reveal the essence and analytical potential of the System of
Environmental-Economic Accounting for Water (SEEAW) as an international instrument for
standardizing the statistical accounting of water resources, which ensures the transition from a
fragmented to an integrated approach in reflecting the interconnections between the economy and
the environment.

The hypothesis of the article is based on the assumption that the implementation of integrated
environmental-economic accounting for water resources contributes to overcoming the
fragmentation of statistical sources and creates a unified methodological basis for combining
environmental and economic indicators within a single information system. It is assumed that the
standardization of water resource statistics under the SEEAW methodology not only enables tracking
physical water flows but also assessing their economic value, thus forming a tool for evaluating the
efficiency of natural resource management and supporting sustainable development policy decisions.

The study provides a structural and analytical overview of SEEAW, defines its place within the
broader System of Environmental-Economic Accounting (SEEA) developed under the auspices of
the United Nations Statistical Commission, and outlines its connection with the System of National
Accounts (SNA). The logical framework of SEEAW is analyzed, emphasizing its integration of physical,
monetary, and hybrid supply and use tables, as well as asset and water quality accounts. The dual
physical-monetary approach of SEEAW makes it possible to represent water resources as both a
natural and an economic asset, thereby linking ecological processes with economic outcomes.
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The functionalroles of the system’s components have been clarified: physical tables reflect water
abstraction, use, treatment, and return flows; monetary tables capture economic transactions related
to water services, investments, taxes, and subsidies; hybrid tables integrate both types of data to
assess water-use efficiency. Asset and water quality accounts enable tracking changes in the quantity
and condition of water resources. It has been proven that the combination of these components
forms an integrated system of indicators suitable for monitoring, international comparison, and
decision-making in the field of natural resource management.

As a result of the analysis, the understanding of SEEAW's role as an international standard of
integrated natural resource statistics has been further developed, the conceptof dual (physical and
monetary) water flow accounting has been deepened, the functional structure of SEEAW tables and
accounts has been clarified, the relationship between SEEAW and the System of National Accounts
(SNA) has been demonstrated, and the practical significance of the system for sustainable
development policy has been substantiated.

SEEAW isviewed as a practicalimplementation of the environmental-economic integration concept
introduced by the SEEA. Its application creates a unified information framework for assessing the
efficiency of water use, water productivity, water-use intensity, and the economic value of water. It
has been established that SEEAW serves as an important tool for monitoring progress toward the
United Nations Sustainable Development Goals (SDG 6 "Clean Water and Sanitation” and SDG 12
"Responsible Consumption and Production”), providing both quantitative and qualitative evaluation
of transformations in the water sector.

The main conclusions indicate that SEEAW ensures methodological consistency between
environmental and economic data, enhances the quality of national statistics, allows for international
comparability of indicators, and provides an analytical basis forinformed decision-making in natural
resource management. The implementation of SEEAW lays the foundation for transitioning from
fragmented reporting to standardized accounting, increases data transparency, and supports the
development of an integrated policy for sustainable water resource management.
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MerTta crarTinonsrae y po3KpuUTTi CyTHOCTI Ta aHaniTM4HOMY aHaizi Cucrtemm eKosioriyHo-eKoOHO-
MiyHoro o6siky soaun (SEEAW) sik MixXXHapoQHOIro iHCTPYMEHTY cTaHAapTu3auyii cTaTUCTUYHOro o6-
JNliKy BOoOHMX pecypcis, Lo 3ab6e3neyye nepexia Big ¢pparmeHTapHoOro 4o iHTerpoBaHoro nigxogy y
Bifo6pa)keHHi B3aeMO3B 's13KiB eKOHOMIiku Ta goBkinns. Finoresa cTtaTTi rPYyHTYETbCS HAa NPUNYLYEHHI,
Lo BNPOBaA)XEeHHS IHTerpoBaHOIro eKoJsioriyHo-eKoOHOMIYHOIro o6iky BogHUX pecypciB cripusie no-
AOJIaHHIO PO3Pi3HEHOCTi CTaTUCTUYHUX A)Kepesl i CTBOPIOE LiNlicHy MeTof0/10riYyHYy OCHOBY AJ1sl NO-
€AHAHHS NPUPOJHNYNX Ta €KOHOMIYHUX NOKa3HUKIB y MeXax eguHoi iHpopmauiiHoi cucremu. lNe-
peanbavyaeTbca, WO cTaHA4apTN3aLUis CTaTUCTUKN BOAHUX pecypciB 3a metogosorieio SEEAW go3eo-
JIsIE He inLle BiacTeXxyBaTun Qpi3ndHi NOTokn BoAu, a ii OLiHIOBaTHN iX eKOHOMIYHY BapTiCTb, popmMyloyn
IHCTPYMEHT Aasnsi aHani3y e(peKTUBHOCTI MPUPOAOKOPUCTYBAHHS i NiaTPUMKM pilueHb y cgepi cTtanoro
PO3BUTKY.

Y nocnip>xeHHi 3QilicCHeHO CTPYKTYPHO-aHaniTuiHuii ornsg cuctemu SEEAW, Bu3Ha4veHo ii micye B
3arasibHivi CucTtemMi eKkosioriyHo-ekoHoMiYHoro ob6niky (SEEA), po3pobneHiii nig erigoro Cratncruny-
Hoi komicii OOH, Ta okpecneHo ii 38’930k i3 Cuctemoro HayioHanbHnx paxyHkiB (SNA). lMpoaHanizo-
BaHo nioriky noéygosu SEEAW, wo noegHye ¢ianyHi, rpowosi ta riopuaHi Tabnuui noctavyaHHs ii BU-
KOpUCTaHHS BOAW, a TaKOXX paxyHKV akTUBIB i akocTi Bogu. lNokaszaHo, wo noaBiiHni nigxig SEEAW —
y pi3nyHomMy Ta rpoLioBOMy BUMIipax — CTBOPIOE MOX/INUBICTb Bigo6Gpa>kaTtn BOgHI pecypcu sik npu-
POAHNI | eKOHOMIYHWUIA aKTUB O4HOYaCHO, L0 3a6e3reyvye 3B 930K MiXk eKO/IoriYyHuMu npoLecamm Ta
€KOHOMIYHUMU pe3ysibTaTaMu.

YTo4HeHo ¢pyHkLioHanbHe Npu3Ha4YeHHs e/1IeMeHTiB cucTtemu: @ianyHi TabnuuiBigobpaxkaloTb 06-
csirm 3abopy, BUKOPUCTaHHSI, OYULL€HHS Vi MOBePHEeHHS BOAW; rpOLUOBi TabnunLi pikcyroTb eKOHOMIYHI
MOTOKM, NOB'13aHi 3 BOAHUMM NOCJIyramMmu, iHBecTulissmMun, nogatkamu Ta cyocugiammn; riopuaHi tao-
J1MLi NOEAHYIOTH Lji ABa BUMIPW 4J1s1 OLiHKM e peKTUBHOCTi BOQOKOPUCTYBaHHS. PaxyHKu akTUBIB i IKOCTI
BOAU [alOTb 3MOrY BiACTEXYBaTu 3MiHU 3anacis BOAHUX PeCypCiB, iXHiA CTaH Ta eKOJ/IOri4yHy SIKiCTb.
AdoBeneHo, L0 CYKYNHiICTb 3a3Ha4eHNX eJIieMeHTIiB popMye iHTerpoBaHy CUCTEMY NOKa3HUKIB, npu-
AaTHy 4151 MOHITOPUHTY, MiXXHapOA4HUX NMOPIBHSAHb Ta NiATPUMKN yripaBJ/liHCbKUX PiLLIeHb.

Y pesynbtaTti npoBeaeHOro aHanizy fictaso nofasbLUOro Po3BUTKY PO3yMiHHS poni SEEAW sk
MiXXHapoa4HOIro CTaHAapPTY iIHTerpoBaHOi CTaTUCTUKN MPUPOLAHUX PEeCYpPCiB, NOrnn6y1eHo po3yMiHHS
KOHUenuii noaBinHOro — i3n4yHoro i rpowoBoro — BUMipy BOAHUX NMOTOKIB, yTOYHEHO (pYHKLiOHa b~
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TS A TN PO iV NN Y NNV RRANWARGA
HY CTPYKTYpPY Tabnuub i paxyHkis SEEAW, noBeneHo ii 38’930k i3 cucTteMoro HaLioHabHUX PaxXyHKIB
(SNA) Ta 06rpyHTOBaHO NPaKkTUYHe 3Ha4YeHHS CUCTeMU y peasi3auii noniTUKN CTasnoro po3BUTKy.

SEEAW po3rnsgaeTbCsi SK NpaKkTUyHa peasizauis KoHYenyii eKkos10riyHo-eKoHOMIYHOro iHTerpyBaH-
Hs1, 3ano4yaTkoBaHoi y SEEA. Ii 3acTocyBaHHs 4O3BONISIE CTBOPUTY €AUHE iHpOpMaUiliHe none ans
OLUiHKN e PEeKTUBHOCTI BUKOPUCTaHHSI BOOAHUX peCcypcCiB, BOAHOI NpOAYKTUBHOCTi, BOAHOI IHT@HCUB-
HOCTi BUPOOHULTBa Ta eKOHOMIYHOIi BapTOCTi BOoAN. BcTaHOBNEHO, L0 cUucTeMa € BaXXJIMBUM iHCTPY-
MEHTOM MOHITOPUHry nporpecy y gocsarHeHHi Lineii cranoro po3sutky OOH (SDG 6 "Yucta Boga i
caHitapia” Ta SDG 12 "BignosiganbHe croXxuBaHHs i BUPOOHULITBO "), OCKisibkn 3abe3neyye KilbKicCHy
Ta AKiCHY OLliHKY 3MiH Y BOAHOMY CEeKTOpi.

OCHOBHIi BUCHOBKM NMOAISAIraloTb y ToMy, o SEEAW 3a6e3ne4yye MeTo40/10ri4HY Y3rogXeHicTb eKo-
JIOFiYHUX i eKOHOMIYHUX AaHNX, CRPUSIE NiABULLEHHIO SKOCTI Aep)XXaBHOI CTaTUCTUKUN, [O3BOJISIE
3AiNCHIOBaTU MiDKHapoOAHi NOPiBHSIHHS NOKa3HUKIB i popMye aHaniTU4Hy OCHOBY AJ151 NPUAHSATTS Y-
paBsiiHCbKkUX pileHb y cpepi npupoaoKopuUcTyBaHHs. BnpoBaa)XeHHs1 CUCTEeMU CTBOPIOE NiArpyHTs
A1 nepexoAay Big ¢pparMmeHTapHOi 3BiTHOCTI 4O CTaHA4apPTNU30BaHOIro 06Ky, NigBULLYE NPO30PIiCTb
CTaTUCTUYHUX [laHNX Ta CripUsie PpopMyBaHHIO LisliCHOT NOJIiTUKKN cTanoro yrnpasBsiHHS BOAHUMU pe-
cypcamu.

Key words: Water resources, environmental-economic accounting, water statistics, System of Environmental-
Economic Accounting for Water (SEEAW), integrated statistical framework, natural resource accounting,
environmental indicators, statistical standardization, System of National Accounts (SNA), sustainable development
statistics, data harmonization, SDGs.

KnrowoBi cn108a: BodHi pecypcu, exkonoaidHo-eKoHoMidHUL 0671ik, cmamucmuka BooHux pecypciB, Cucmema exo-
/102/YHO-€KOHOMIYHO20 061iKYy Bodu (SEEAW), inmezpoBara cmamucmuyHa cucmema, 0671k npupodHux pecypciB,
€eKo/102i4Hi IHOUKamopu, cmaHIapmMuU3ayis CmamucmuKku, Cucmema HayioHanbHuX paxyHkiB (SNA), cmamucmuka

cmasozo po3Bumky, eapmonizayis oarnux, LJCP.

INTRODUCTION

Water is a crucial resource of nature, determining the
limits of the social and economic development, social
welfare, and the environmental resilience of natural
systems. The latest decades saw the increasing awareness
of the fact that water resource scarcity, degradation, and
uneven allocation were becoming global constraints for
economic growth. Yet, water is key to implementing many
Sustainable Development Goals, e.g. food safety, energy
efficiency, and economic balance. This gives evidence of
the need for a comprehensive and integrated approach to
measurement, assessment and management of water
resources.

Conventional methods for statistical accounting of
nature resources have long considered water as merely a
physical quantity like water intake, use or discharge.
However, the challenges of our time call for interpreting
water as an economic asset associated with production,
consumption, and financial flows. This makes integrated
accounting of water resources within the "environment-
economy" system a required condition for setting an
effective water policy, reasonable nature use, and elabo-
rating sustainability strategies.

The System of Environmental-Economic Accounting
for Water (SEEAW) developed under the aegis of the
United Nations Statistical Commission lays the metho-
dological foundation for combining data on hydrology,
economy, and management. Its conception based on SNA
extension allows for aligning water balance indicators with

economic flows showing production, consumption,
investment, and value of water services. This structure
enables for assessing the efficiency of water use, the water
productivity, as well as the real value of water resources
within the national economy system.

The integrated water accounting, apart from being a
statistical tool, lays an information base for taking mana-
gement decisions. It allows governments, businesses, and
communities to see the full chain of interactions between
water resources, economic processes, and environmental
effects. These accounts can be used in constructing water
policy models, predicting the environmental impact of
economic reforms, determining optimal schemes for
infrastructure financing, and assessing the performance
of water-preservation actions.

Not less important component of the current approach
is standardization of the methodology. A comparability
of data across countries, regions or sectors cannot be
achieved unless the notions, classifications and tables are
unified. The elaboration of SEEAW is, therefore, of crucial
importance. It provides for a single terminological and
methodological framework for collection, analysis, and
presentation of water statistics. Standardization makes
it possible to confront economic indicators with
environmental ones, determine trends in water use over
time, with integrating these data in the UN global reporting
system on the sustainable development.

For the countries striving to achieve the water safety,
the integrated environmental-economic water accounting
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offers a tool for strategic management. It allows them to
harmonize the policies on water supply, energy supply,
agriculture, industry, and environment on a single
statistical base. This accounting system becomes even
more relevant amidst climate change and increasing
anthropogenic pressures on the nature resources, because
it lays a scientifically sound base for forecasting and
decision-making. This theme is relevant due to the need of
implementing a single standardized system for integrated
accounting of water resources, which enables for a com-
prehensive assessment of causal links between economic
activities and the water basin condition, enhances the
efficiency of nature resource management, and lays the
foundation for the transition to the sustainable develop-
ment.

THE LITERATURE REVIEW

The literature review combines international and
national perspectives on the development of water
statistics and its role in ensuring environmental and
economic sustainability. The analysis considers global
approaches to water accounting presented in recent
scientific works. One of the most comprehensive studies
provides a global review of water accounting practices and
indicators of best performance for effective water
governance [1]. This work highlights that reliable water
statistics are fundamental to sustainable management and
provides a methodological foundation for integrating
physical and economic data into national accounts.

Another significant contribution presents an overview
of the corporate dimension of water accounting, empha-
sizing the importance of accurate measurement and
reporting within enterprises [2]. This study expands the
discussion on how statistical water data can be embedded
in corporate sustainability strategies, promoting trans-
parency and accountability in resource use. Further
empirical evidence is offered by a global review focusing
on accountability and advocacy mechanisms in the water
sector [3]. This research demonstrates that statistical data
form the backbone of effective governance and public
trust, linking social responsibility with evidence-based
management.

The national dimension of water accounting is
represented by the framework of the State Agency of
Water Resources of Ukraine [4], which defines procedures
for maintaining the national system of water use statistics.
This official source reflects how data collection and
reporting are organized within the Ukrainian institutional
environment and identifies the methodological gaps that
require harmonization with international standards.
Ukrainian researchers also explore issues of environmental
security, global economic transformations, and sustainable
policy within the broader paradigm of economic resilience
[5—12]. Their works demonstrate the need to integrate
environmental and economic statistics into state policy and
emphasize the role of harmonized data systems in shaping
sustainable governance mechanisms.

Theoretical support for this approach is provided by
studies that link environmental and economic processes
through the concept of sustainable development [13—14].
These works substantiate the idea that environmental
statistics, when incorporated into economic analysis,

enhance the understanding of natural capital and support
evidence-based decision-making.

At the same time, it is essential to rely on the metho-
dological foundations developed under the auspices of the
United Nations. The System of Environmental-Economic
Accounting for Water (SEEAW) [15], the System of En-
vironmental-Economic Accounting — Central Framework
(SEEA-CF) [16], and the Handbook of Integrated Environ-
mental and Economic Accounting [17] jointly define
international standards for combining environmental and
economic data within a unified statistical system. Their
conceptual framework is directly aligned with the System
of National Accounts (SNA) [17] and the goals of the 2030
Agenda for Sustainable Development [ 18]. Complementary
guidance from the European Commission, OECD, UN, and
World Bank [19] emphasizes the importance of statistical
standardization and data comparability in achieving
effective natural resource governance. These international
and national sources confirm the evolution of water sta-
tistics from a narrow hydrological focus to an integrated
environmental-economic approach that supports policy
coherence and sustainable development.

Despite the existing scientific literature, we have
grounds to argue that integrated water resource
accounting based on the SEEAW methodology ensures a
unified system of comparable environmental and economic
indicators. This approach allows assessing the efficiency
of water use, reflecting the interconnection between
economic activity and the condition of water ecosystems,
and forming an analytical foundation for improving natural
resource management. The hypothesis of the study
assumes that the implementation of standardized
environmental-economic water accounts promotes the
transition from fragmented statistics to a holistic analytical
resource management system oriented toward sustainable
development.

THE PURPOSE OF THE ARTICLE

The purpose of the article is to highlight the essence
of SEEAW as an international tool for standardization of
water resource accounting, enabling for the transition from
a fragmentary approach to an integrated one in showing
the causal links between economy and environment.

RESEARCH RESULTS

The System of Environmental-Economic Accounting
for Water (SEEAW) is a specialized module of the System
for Environmental-Economic Accounting (SEEA),
developed under the auspices of United Nations to align
environmental and economic data. SEEAW is designed to
integrate physical and monetary indicators of intake,
supply, use, discharge and regeneration of water resources
with relevant accounts of the national economy.

The principal purpose of SEEAW is to create a
harmonized structure of statistical tables, enabling to
reflect causal links between economic activities and the
condition of water resources. SEEAW allows to combine
conventional water management balances with SNA
accounts of production, consumption, and accumulation.

SEEAW is built on the principle of dual recording of
water flows: in physical units (cubic meters) and in the
monetary unit. This approach enables to track the
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Table 1. The evolution of approaches to water resource

regeneration or loss of water resources (in

accounting case of their depletion or pollution).
) .. Innovations To have a better grasp of the SEEAW
Phase | Source / system | Main characteristic| Limitations / gaps of SEEAW conceptual framework, we will proceed with
1 Conventional Accounting of Lack of economic | Water estimate examining the evolution of international
hyd.rological quqntitativq dimension introduged asan | annroaches to integration of natural and
statistics indicators (intake, economic asset . .
discharge, stocks) economic indicators. The creation of the
2 System of Accounting of Nature resources not | SNA extended by | current system for environmental-economic
National economic flows and |accounted integrating accounting of water resulted from a prolonged
Accounts assets environmental development and gradual transition from a
(SNA-1993) components fragmentary hydrological observation to a
3 System of Conceptual Lack of operation SEEAW creates 9 y ny _g ¢ L
Environmental- | integration of tables for water standardized coherent methodological approach combining
Economic environmental and physical and natural and economic statistics. This evolution
ASCECEZHESO% economy monetary of measurement methods and systematization
(SEEA-2003) accounts of data determined the status of SEEAW in
2 SEEAW (2007) | Integrated — Complete the structure of international statistical
accounting of water standardization of | Standards.
in physical and data, link with SEEAW is a product of developments
monetary units rselgilrvzzter sprung from ideas laid in SEEA-2003 built on
management SNA-1993. These documents gradually

Source: compiled by the authors by [9—15].

Table 2. A comparison of the conventional and integrated
approaches to water resource accounting

extended the conventional economic
indicators by introducing nature resources as
acomponent of the national welfare (Table 1).

Over a long time, the water resource
accounting was confined to hydrological

statistics recording physical volumes, intakes,
discharges, and stocks of water. But these data

were incapable to estimate the economic
significance of water in the national production,

productivity of water use or financial
consequences of its depletion and pollution. It

was in 2007 that SEEAW was elaborated as the
first international statistical standard combining

physical and economic dimensions of water

resource use.
SEEAW specifies the SEEA principles for

Criterion Conventional water Integrated accounting by SEEAW
balance
Purpose Accounting of Estimates of causal links between
quantitative volumes of | economy and water resources
water
Measurement Physical units (m?) Physical and monetary units
unit
Data Hydrological Hydrological, economic, statistical data
observations
Structure Flows by source and “Supply-use” balance by economic sector
consumer
Applications Technical planning of | Economic analysis, sustainability policy
water economy
Alignment with | None Full methodological alignment
SNA

the water sectors, creating a single metho-
dological framework for collection, aligning, and

Source: compiled by the authors by [9—15].

movement of water resources from the natural environ-
ment to economic entities and back, thus providing for a
comprehensive vision of quantitative and value dimensions
of water use.

SEEAW has five principal components: (i) physical
tables of water supply and use; (ii) monetary tables of
water supply and use; (iii) hybrid tables combining the two
approaches; (iv) accounts of assets (water stocks); (v)
accounting of water quality. Monetary supply and use
tables constitute a part of SEEAW system that shows
economic flows associated with water, in monetary units.
While physical tables show the movement of water in
volumes (cubic meters), monetary tables show the value
of these flows, i.e. the cost of intake, supply, cleaning,
allocation, use of water across economic sectors.

These tables show: (i) the revenues of enterprises sup-
plying water (e.g. water canals, utility services, industrial
enterprises selling cleaned water), (ii) the expenses of
water consuming sectors for purchase, water disposal,
water cleaning, (iii) the subventions, taxes or subsidies
related with water services, (iv) the capital investment in
water infrastructures, and (iv) the economic value of

presentation of data on water in physical and

monetary units. Its central assumption is that
water is not a mere resource of nature, but an economic
asset possessing a value, bringing a revenue, demanding
investment, and affecting the efficiency of production. The
SEEAW development ushered in the transition from
fragmentary statistics to the regular environmental-
economic accounting aligning hydrological and economic
indicators. It helped create a shared language for environ-
mentalists, economists, managers, and statisticians.

To have a deeper grasp of the logic behind SEEAW
structure, we need to explore the differences between the
conventional water balance and the integrated approach
of SEEAW.

The underlying concept of SEEAW is integration. It
means that all the categories of water resources —
surface, ground, artificially accumulated waters — should
be regarded not separately, but within a single system of
natural and economic flows. All the tables have "supply-
use" structure, enabling to balance water intakes, con-
sumption, losses, cleaning and return to the environment.
The key concept of SEEAW is integration of physical and
monetary tables "supply-use", hybrid accounts, and asset
accounts. Hence, SEEAW enables for estimating the

| 148 |
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quantity of water along with its economic value

Table 3. The structure of SEEAW tables and accounts

and the role in the sustainable development. A

. f th . | h Type of table Contents Principal purpose
Compar!son ot the Conventl'ona ap'proac to Physical tables | Water intake, supply, Estimating the balance of water
estimating water balance with the integrated |ofsupplyand |consumption, return flows
approach of SEEAW helps better understand the |use
evolution of the accounting methodology (Table Hybrid tables Combination of physical and Analysis of water use
2) monetary data efficiency

' . Monetary tables | Value-based estimates of water Estimating the economic value
Hence, SEEAW extends the boundaries of flows and services of water

the water resource accounting, with a narrow
technical approach being replaced by a systemic

Asset accounts

Water stocks, change in volume,
natural repletion

Monitoring the status of
resources

environmental-economic analysis (Table 3).
The body of tables underlying the SEEAW

accouts

Water quality

Indicators of pollution, chemical
composition, environmental
performance

Estimating the environmental
quality from the ecological
perspective

structure (physical, hybrid, monetary), as well
as asset and water quality accounts contain a
comprehensive set of indicators applicable for

Source: compiled by the authors by [9—15].
Table 4. The alignment of SEEAW tables with SNA

monitoring, analytical assessment, and
international comparisons in water use

SEEAW tables

Corresponding SNA Analytical applications

domain.
It needs to be born in mind that SEEAW

use

Physical tables of
water supply and

Accounts of production,
consumption of intermediate
capital

Estimating the water use efficiency
in economic sectors

does not replace conventional hydrological
statistics, but serves as a bridge between

Monetary tables

Accounts of revenues and
expenses, accounts of sectors

Structural analysis of expenses for
water supply, tariffs, and subsidies

them to economic accounts. Apart from

Asset accounts

Accounts of capital and
nature assets

Estimating the value of water stocks
and their change over time

estimating the quantity of water, it enables to

. R . . . Hybrid tables
determine its contribution in value added

Comparison of physical and
monetary indicators

Estimating the water productivity and
water intensity of GDP

creation, water use efficiency, water
productivity, and the impact of various
economic sectors on the water environment.

Water quality
accounts

Environmental satellite
accounts

Estimating the impact of economic
activities on the status of water
ecosystems

SEEAW has a module structure enabling its Source:

gradual implementation depending on the availability of
data. This approach is especially important for the
countries where national environmental-economic
accounting systems are stillin the process of creation.

Integration of SEEAW with SNA is key to creating a
holistic analytical space where nature resources are
considered as economic assets. SEEAW methodology
interprets water as not only a component of the natural
environment, but as a part of the national capital involved
in value added creation and determining the long-term
resilience of economic growth.

SEEAW has several levels of integration with national
accounts: (i) aligning of physical flows of water with
accounts of production and consumption; (ii) estimating
the economic value of water resources and services in
monetary units; (iii) accounting of change in the stocks of
water in natural and value-based indicators; (iv) linking the
results with accounts of capital, investment, and
consumption of fixed assets (Table 4).

The alignment of SEEAW and SNA enables for
constructing composite indicators for water resource
management: (i) water productivity ratio (the relation of
GDP to the scope of used water), (ii) water intensity of
production by sector, (iii) capital investment per unit of
water intake or cleaning, and (iv) water efficiency of the
economy over time. These indicators can shape decision-
making at macro-level, especially in policy setting on
energy and water intensity, tariff regulation or environ-
mental payments and subsidies. In this context, SEEAW
constitutes not only a statistical standard, but an analytical
tool for public administration, enabling to link nature use
with macroeconomic strategies.

An important advantage of SEEAW is that it ensures
international comparability of data. When a single

compiled by the authors by [9—15].

methodology is used, the water efficiency can be estimated
not only within a given country, but between regions and
economic blocks. This enables for analyses of water
footprint of the production sector, comparing the cost-
efficiency of resources by sector, and for setting aligned
policies within regional groups such as the European Union.

In the global dimension, SEEAW supports the
implementation of UN Sustainable Development Goals,
especially Goal 6 "Clean water and sanitation for all”, and
Goal 12 "Responsible consumption and production”.
SEEAW allows for estimating the progress by indicators
of water use efficiency, scopes of water reuse, and
investment in water infrastructures.

Hence, SEEAW lays the basis for the transition from
fragmentary statistics of nature resources to a holistic
analytics management system focused on estimating
causal links between economic activities, the status of
water ecosystems, and social consequences of water
policies. Its implementation ensures standardization of
data, enhances the transparence of management decisions,
and helps construct single criteria for the efficiency asse-
ssment of the use of natural resources.

CONCLUSIONS

This study is based on the hypothesis that leads to a
series of conclusions. The abovementioned evolution of
approaches shows that the gradual extension of
methodological boundaries of economic statistics has
given rise to an integrated system capable to combine
physical characteristics of natural resources with their
economic estimates. SEEAW logically occurs as practical
implementation of the environmental-economic integration
concept initiated in SEEA and, at the same time, as a tool
for standardization of statistical measurement of water
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resources. lts structure, contents, and methodological
principles reflect the transition from a descriptive accoun-
ting of natural phenomena to a systemic economic-
analytical approach focused on management and planning
of the sustainable development.

This study is a contribution to the understanding of
SEEAW role as an international standard for integrated
statistics of natural resources. It was demonstrated that
SEEAW ensured the transition from fragmentary data
collection to standardized environmental-economic
analysis by combining hydrological observations with
national economic accounts.

The study could deepen the conceptual understanding
of the integrated accounting of water resources, wherein
water is given dual interpretation as a natural and economic
asset. It was demonstrated that the dual approach of
SEEAW — physical and monetary — laid the analytical
foundation for estimating causal links between economic
activities, the status of water environment, and the
resource management efficiency.

This study specified the functional purpose of physical,
hybrid, and monetary tables, as well as accounts of water
quality and assets in the SEEAW structure, thus enabling
to show their role as interlinked components of a single
set of indicators, applicable for monitoring, international
comparisons, and setting integrated policies on nature use.

The study is a contribution in analyses of the alignment
of SEEAW with SNA, which enabled to show a comple-
mentarity of economic and natural accounts in the
measurement of the efficiency of use of water resources.
It is stressed that integration of water indicators in the
macroeconomic system lays grounds for estimating water
productivity, water intensity of production, and rege-
neration of stocks of natural capital.

When solving the research objective, we specified the
practical significance of SEEAW in the sustainable
development, particularly its role in the monitoring of UN
Sustainable Development Goals (SDG 6 i SDG 12). It was
demonstrated that the implementation of SEEAW in
national statistical practices would enhance the quality of
management decisions, ensure international comparability
of data, and create a single informational and analytical
base for the integrated management of natural resources.
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