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THE ARCHITECTONICS OF INTERNATIONAL
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0. M. Moryska,

K. €. H., AOLIEHT, AOLIEHT KapeApU MEHEASKMEHTY, MAPKETHHTY Ta Iy6AIYHOTO yIpaBAiHHS,

HanionaabHa akapemist cTaTuCTURY, OOAIKY Ta ayAUTY

M. I. T'poa,

AokTop (irocodii 3i cneniaapHoCTi "MiskHapOAHI eKOHOMIYHI BiAHOCHHM", AOI[eHT KadeApy MeHeAKMEHTY,
MapKeTHHTy Ta ny6aidHoro ynpasainus, HanionaapHa akaaeMis ctatucTuky, 06AIKy Ta ayAuTy

APXITEKTOHIKA MIDKHAPOAHUNX CTATUCTUYHUX CUCTEM
I POADb SEEAWY Il CTPYKTYPI

The purpose of the article is to reveal the content and functions of the architectonic principle in international statistics
and to determine the place of the SEEAW system within its structure. The implementation of this purpose involves, first,
clarifying the concept of architectonics as both a principle and a result of building statistical systems; second, identifying
architectonic interconnections among the fundamental international standards SNA, SEEA, and SEEAW; third, analyzing
the architectonics of environmental economic accounting for water as a specific model of integrating natural science and
economic data; and finally, comparing three types of water related statistics as structural levels of a single system of
knowledge.

The study aims to form a theoretical foundation for harmonizing environmental statistical systems with international
economic standards. The expected result lies in defining architectonics as a methodological mechanism for integrating
data on the natural environment, economic processes, and social interrelations.

The study further developed the concept of the architectonic principle in the construction of international statistical
systems, which made it possible to reveal its methodological meaning not only as a general principle of data harmonization
but also as a structural basis for integrating natural and economic types of statistics. As a result, the place of the System
of Environmental Economic Accounting for Water (SEEAW) within the general hierarchy of international standards was
clarified, and it was proven that SEEAW functions as a specific model for applying the architectonic approach in resource
accounting.

The theoretical understanding of architectonics as a methodological form of organizing statistical knowledge was
advanced. Within this framework, physical, ecological, and economic indicators are combined into a single logical
structure. This made it possible to explain the process of transition from hydrological statistics, focused on measuring
natural processes, to environmental economic accounting, which integrates physical data into the system of economic
analysis.
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The conceptual view of SEEAW as an intermediary link between natural science and macroeconomic standards was
refined. An interpretation of the architectonics of water accounting was proposed as an ordered three level structure in
which physical supply and use tables, hybrid accounts, and asset accounts form a single hierarchy of knowledge.

It was proven that the application of the architectonic approach ensures methodological integrity among different
levels of statistics, creates a foundation for integrating hydrological, ecological, and economic data, and forms a conceptual
basis for the further development of international standards for natural resource accounting.

It was substantiated that architectonics is not only a philosophical but above all a methodological category that
describes the ordered logic of constructing statistical systems. It combines the principles of structural coherence,
continuity, and systematicity, ensuring the integrity and comparability of statistical data. It was found that architectonics
in statistics functions as a means of coordinating multilevel systems of knowledge in which each subsystem develops
rather than contradicts the basic methodology.

It was shown that in international statistics the architectonic principle manifests itself through a consistent hierarchy
of standards, where the System of National Accounts serves as the basic level, the System of Environmental Economic
Accounting acts as its satellite system, and the System of Environmental Economic Accounting for Water functions as its
thematic module. Such a three level structure forms the internal logic of development of international statistical systems
and ensures coherence between economic and environmental dimensions.

It was proven that SEEAW represents a practical realization of the architectonic principle. Its structure, based on
three levels physical, hybrid, and asset, forms an integrated system in which hydrological data are transformed into
indicators of economic analysis. This hierarchical organization makes possible the transition from natural observations
to integrated accounts suitable for use within the System of National Accounts.

It was established that within SEEAW three types of statistics hydrological, ecological, and environmental economic
form an interconnected system. Hydrological statistics provide the base of physical data, ecological statistics supply
indicators of quality and condition, while environmental economic statistics integrate them into a unified model for
analyzing the interaction between economy and nature. Such an architectonic structure ensures internal coherence and
enables the use of data for assessing sustainable development.

A theoretical proposition was formulated according to which the architectonics of international statistics serves as
a methodological instrument for integrating different levels of knowledge. It creates the prerequisites for developing
comprehensive systems of natural resource accounting, in which every element has a clearly defined place within the
overall structure of knowledge. The application of the architectonic approach enhances the analytical capacity of statistics,
reveals the interdependence between the natural environment, economic activity, and social processes, and ensures the
unity of approaches to measuring sustainable development at the international level.

Mera crarTi noasrae y po3kpurTi 3mMicTy i @YHKIi apXiTeKTOHIYHOTO IPUHUMUIY B MIJKHAPOAHIN cTaTHCTHI] Ta BU3HA-
wenni micuys cucremu SEEAW y 1i ctpykrypi. Pearizayis yiei metu nepepGavae: mo-nepiie, yTOYHEHHS MOHATTS aPXiTEKTO-
HiKM SIK IPUHLUIY i Pe3yAbTATy MOGYAOBU CTATUCTUIHUX CUCTEM; MIO-APYTE, POIKPUTTS apXiTEKTOHIYHMX 3B'A3KIB Mixk 6a-
30BumMu MiskaapoAuumu cranpapramu SNA, SEEA i SEEAW; no-Tpere, aHaAi3 apXiTeKTOHIKM €KOAOTO €KOHOMIYHOIO 06-
AIKY BOAM K KOHKPETHOI MOAeAi iHTerpanii npMpoAHNYMX i eKOHOMIYHUX AAHMX; i, HApelITi, HOPiBHAHHA TPbOX THUIIB CTa-
TUCTUKHY, IIOB'A3aHUX i3 BOAOKO, SIK CTPYKTYPHMX PiBHIB EAMHOI CHCTEMM 3HAHHS.

Aocaipkenns cnpsmoBase Ha GOPMYBaHHS T€OPETUYHOTO MIATPYHTS AASl Y3TOAKEHHS CTATMCTUYHUX CHUCTEM AOBKIAAS
3 eKOHOMIYHMMM CTAaHAAPTAMM MiXKHapOAHOro piBHs. O4ikyBaHMIT pe3yAbTAT NOASra€ y BU3HAYEHHI apXiTeKTOHIKM SIK Me-
TOAOAOIIYHOI'0 MeXaHi3My iHTerpanii AAHUX PO NPUPOAHE CepeAOBMILe, EKOHOMIYHI Mpouecy i coniaabHi HACAIAKM TXHBO-
I'o B3aEMO3B'SI3KY.

HaGyAo moAaABIIOro pO3BUTKY AOCAIASKEHHS apPXiTEeKTOHIYHOTO MPUHUMIY Y MOGYAOBI MiKHAPOAHMX CTATUCTUYHUX
CUCTEM, I[O AO3BOAMAO PO3KPHUTU MO0 METOAOAOIIYHMI 3MICT He AMIIe AK 3araAbHUI NPUHIUI Y3rOAKEHHS AAHMX, a K
CTPYKTYPHY OCHOBY iHTerpauii OIpMpOAHMYUX | EKOHOMIYHMX BUAIB CTATUCTUKM. Y Pe3yAbTaTi YTOYHEHO MicLe CUCTEeMMU
€KOAOTO EKOHOMIYHOr0 06AiKY BOAHMX PeCypCiB y 3araAbHil i€papxii Mi’>KHapOAHMX CTaHAAPTIB Ta AoBepeHO, o SEEAW
PYHKLiOHYE K KOHKPETHA MOAEAD PeaAi3alii apXiTeKTOHIYHOTO MIAXOAY ¥ cdepi pecypcHOro 06Aaiky.

Po3BuHeHO TeopeTnyHe yABAEHHS PO apXiTEKTOHIKY SIK METOAOAOTIYHY PopMy opraHisanii CTATUCTUIHOIO 3HAHHS, Y
Meskax K01 pi3nyHi, eKOAOriuHI Ta eKOHOMIYHI MOKA3HUKM IOEAHYIOTHCS Y EAMHY AOTi4HY CTPYKTYpY. Lle Aoo3BOAMAO mOSsIC-
HUTH IIPOLEC MEPEXOAY BipA MAPOAOTriIYHOI CTATUCTUKY, 30PiEHTOBAHOT Ha BUMIPIOBAHHS IPUPOAHUX IPOLECiB, AO €KOAOTO
€KOHOMIYHOro 06AiKy, wo inTerpye disuyHi AaHi y CMCTEMY €KOHOMIYHOTO aHAA{3y.

VaockonareHo koHyentyaabue 6avenns cucremu SEEAW sk npomi>kHOT AaHKM MiK IPUPOAHMYMMU T2 MAKPOEKOHO-
MiYHMMM CTaHAAPTaMK. 3aIPONOHOBAHO iHTEPIPETAL{I0 APXiTEKTOHIKM CTATUCTUYHOTO 0OAIKY BOAU K BIOPSIAKOBAHOI TPU-
piBHEBOT CTPYRTYPH, V sKiif disnuHi TaGAMLi MOCTaYaHHS i BAKOPUCTAHHS, TiGPUAHI PAXyYHKM Ta paXyHKY aKTUBIB yTBOPIO-
I0OTh EAMHY i€papXilo 3HaHb.

AoBepeHo, 10 3acTOCYBaHHS apXiTeKTOHIYHOTO MIAXOAY 3a6e31euye MeTOAOAOTIYHY IiAiCHICTD MK pi3HMMM PiBHIMYU
CTaTUCTUKY, CTBOPIOE MIATPYHTS AAS iHTerpanii riApoAOriYyHuX, eKOAOTiYHMX i EKOHOMIUHMX AaHUX Ta HPOPMYy€E KOHIENTY-
aAbHY OCHOBY AASI IOAAABLIOTO PO3BUTKY MiJKHAPOAHMX CTAHAAPTIB 06AIKY mpupoAHux pecypcis. O6rpyHToBaHO, Mo apXi-
TeKTOHiKa € He Aume PirocodCHKOIO, a HepeAyCiM METOAOAOrIYHOIO KaTeropi€lo, IKa OMUCYE BIIOPIAKOBAHY AOTiKY mOGY-
AOBY CTATUCTUYHMX cucTeM. BoHa moeAHy€e mpuHUIMOY CTPYKTYPHOT Y3rOAKEHOCTI, CAAKOEMHOCTI Ta CUCTEMHOCT], 3a6e3-
[eYyIYM WiAiCHICTh i MOPIBHAHHICTH CTATUCTUYHUX AAHUX. 3'ICOBAHO, IO apXiTeKTOHIKa y cTaTucTHLi QYHKIIOHYE SIK 3aCi6
Y3rOAKEHHSI Pi3HOPIBHEBMX CHUCTEM 3HAHHS, Y MeJKaX IKMX KOJKHA MIACUCTEMA PO3BUBAE, a He 3alepeuye, 6a30By METOAOAO-
rito.IToxasano, mo y Mi>kHapoOAHIN cTaTUCTULi apXiTeKTOHIYHMI IPUHIUI BUSABASETHCS Yepe3 MOCAIAOBHY iepapxiro cTaH-
Aapris, Ae 6azoBum € System of National Accounts, cateaitHoo cucremoro Bucrynae System of Environmental Economic
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Accounting, a Ti TemaTuurum mopyaem € System of Environmental Economic Accounting for Water. Taka Tpupisnesa
no6yAoBa POPMYE BHY TPIiLIHIO AOTiKY PO3BUTKY Mi’KHAPOAHMX CTATUCTUYHUX CUCTEM i 3a6e3neuye y3roAKeHHS MiJK eKOHO-
MivyHMMM Ta eKoAOTiuHMMY Bumipamu. Aosepeno, mo SEEAW e npuraapom npakTuuHoi pearizanii apXxiTeKTOHIYHOrO NpUH-
uuny. Ii cTpykTypa, mno6ypoBaHa Ha TPHOX PIBHAX, ¢diznuHOMY, ri6pUAHOMY i PiBHI aKTUBiB, yTBOPIOE LiAiCHY cucTemy, y
SKii AaHi riApDOAOTiYHOT CTaTUCTURY TPAaHCHOPMYIOTHCS Yy MOKA3HMKY eKOHOMIYHOro aHaAizy. Came ug iepapxiyHa opraHi-
3auis 3a6e3neyye MOKAUBICTD ePeXOAY Bip IPUPOAHMUYMX CIIOCTEPEIKEHb AO iHTETPOBAHMX PAXYHKIB, HIPUAATHUX AAS BU-
KOPUCTAHHS B CUCTEMi HAlliOHAABHMX PaxyHKiB. BusBaeno, mo y mesxax SEEAW tpu Tunu craructuxy, riapoaoriusa, exo-
AOTiYHa Ta eKOAOr0-eKOHOMiYHa, yTBOPIOIOTh B3a€MOMOB'A3aHy cucremy. I'iapororiuna cratuctuka popmye 6asy ¢dismy-
HMX AAHUX, eKOAOTiYHa HAAA€ iIHAMKATOPH AKOCTI i CTaHy, a EKOAOTO eKOHOMIYHA iHTerpye€ iX y €EAMHY MOAEAb aHAAi3y B3a€-
MoAil ekoHoMiky i mpupoau. Taka apxiTekToHIYHA MOGYAOBa 3a6e3nedy€e CTPYKTYPHY EAHICTD i pOGUTD MOKAMBUM BUKOPU-
CTaHHS AAHMX AAS OLIiHIOBaHHS CTaA0ro po3BuTKy. CHOOpPMyAbOBaHO TeOpeTHYHE MOAOKEHHS, 3TIAHO 3 SIKUM apXiTeKTOHIKa
MI>KHapOAHOI CTATHCTUKY BUCTYIIA€ METOAOAOTIYHMM iHCTPYMEHTOM iHTerpanii pisHux piBHiB 3HaHHA. BoHa cTBOpIOE Mepe-
AYMOBM AASL PO3BUTKY KOMIIAEKCHMX CUCTeM OOGAIKY NPMPOAHUX PeCypcCiB, Ae KOJKEH eAeMEeHT Ma€ BU3HAYeHe Micue y 3a-
raAbHii cCTPYKTYpi 3HaAHb. 32CTOCYBAaHHS apXiTEKTOHIYHOI'O MIAXOAY AO3BOASIE MIABMIUTY aHAAITUIHY CIPOMO3KHICTH CTa-
TUCTUKY, PO3KPUTH B3AEMO3AAEKHICTD MK IPUPOAHUM CePeAOBUILEM, EKOHOMIYHOIO AiIABHICTIO i CYCHMIABHMMM IpoIeca-

MM Ta 3a6e30eYnTH EAHICTD MIAXOAIB AO BUMiPIOBAHHS CTAAOI'0 PO3BUTKY Y MiXKHapOAHOMY MacmTabi.

Key words: architectonics, SEEAW, SNA, environmental economic statistics, environmental
statistics, hydrological statistics, water accounting, international statistical standards, sustainable
developmem‘, water resources, strvategic resource, statistical systems.

Karouo6bi caoba: apximexmonixa, SEEAW, SNA, exo1020-exOHOMIUHA cIMAMUCUKA, eK010214-
HA CMAMUCTIUKA, 210POA0ZIUHA CIMAMUCTIUKA, BOOHUL 00AIK, MIKHADPOOHT cmamucmuuni cmandap-
mu, cmaauti po3bumor, 600ni pecypcu, cmpameziunuil pecypc, cmamucmuni Cucmemu.

INTRODUCTION

The global sustainability policy in our times
imposes increased demands on statistical systems,
a principal one being capacity-building required
for adequate recording of interactions between
economy and environment. Water, being a crucial
component of the natural capital, is not only the
basis for life activities but a strategic resource
determining the boundaries of economic growth.
The increasing water scarcity, the degrading
ecosystems, urbanization burdens, and climate
change require a single statistical approach for
description of the causal links between economic
activities and water resources.

The environmental statistics is regarded nowa-
days is a principal tool for implementing Su-
stainable Development Goals approved by the
United Nations. International statistical standards,
e.g. SEEA and SEEAW, lay the methodological
foundation for measurement of the progress
towards rational use of natural resources. They
enable for integrating environmental data in the
macroeconomic policy, which is a required
condition for balanced development at national
and global level.

Inview of the above, the creation of System of
Environmental-Economic Accounting for Water
(SEEAW) became a logical continuation of
integrative tendencies in the international
statistics, initiated by the System of National

N

Accounts (SNA) and furthered in the System of
Environmental-Economic Accounting (SEEA).
SEEAW is designed as a conceptual and metho-
dological bridge between economic, environ-
mental, and social dimensions of the sustainable
development. Its approval by the United Nations
in 2007 ushered in the transition from fragmented
observations of water resources to a unified
statistical architecture.

THE REVIEW OF THE LITERATURE

The evolution of international approaches to
water accounting reflects a progressive conver-
gence of environmental and economic perspectives
within a unified statistical architecture [1-3]. Core
international standards such as the SEEA-CF and
SEEAW establish the conceptual and metho-
dological foundation for harmonized measurement
of interactions between the economy and the
environment, with particular attention to water
as both a natural resource and an economic asset
[1—2]. These frameworks extend and complement
the System of National Accounts (SNA), providing
mechanisms for incorporating environmental
resource information into economic analysis and
policymaking processes [4—5].

Contemporary scholarship highlights the
increasing significance of water accounting as a key
element of environmental-economic statistics,
supporting the formulation of indicators for
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sustainable resource use and integrated mana-
gement strategies [6—8]. Empirical findings confirm
that the application of SEEAW principles enhances
transparency, data comparability, and the overall
quality of governance, while also improving
efficiency in water resource management and
institutional capacity for sustainability [6].

At the national scale, practical implementation
of water accounting systems demonstrates conti-
nuing efforts to reconcile administrative and
hydrological datasets with international statistical
standards [9]. The Ukrainian experience under-
scores the importance of methodological align-
ment between physical and monetary indicators,
as well as the inclusion of environmental informa-
tion within the broader framework of national
economic accounting.

The theoretical foundations of sustainable
development and environmental-economic inte-
gration have been advanced by interdisciplinary
research addressing macroeconomic resilience,
global sustainability, and transitions toward
green and circular economic models [10—18].
These contributions provide a conceptual context
for interpreting water resource accounting not
merely as a technical procedure, but as a
mechanism that ensures systemic coherence
between ecological constraints and economic
growth objectives.

Recent literature further expands this dis-
course into the field of environmental gover-
nance, emphasizing institutional arrangements
aimed at achieving sustainable balance between
developmental rights and ecological respon-
sibilities [20—22]. Studies on water markets,
pollution regulation, and governance within the
green transition highlight the relevance of
SEEAW as a statistical framework for assessing
environmental performance and policy effec-
tiveness [22].

In summary, the reviewed body of work illu-
strates that the concept of water accounting has
evolved from a primarily hydrological activity into
a multidimensional domain of environmental-
economic statistics, serving as a methodological
bridge between natural processes and the tools of
economic policy.

In spite of a large body of research, the latest
studies feature fragmentation in interpreting the
structure of international statistical systems. The
overwhelming majority of them are focused on
technical issues of constructing selected accounts
or on industry-related issues of the environmental
statistics, with the conceptual framework for
account building often neglected. This is
specifically true for the system of environmental-
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economic accounting of water resources, which
has a complex multilevel buildup, and aims to link
natural and economic data.

The researchers tend to interpret SEEAW as a
technical tool for assessment of water use, but its
status in the overall structure of the international
statistics and the principles underlying its structure
are not always given an appropriate theoretical
explanation. This results in a persisting metho-
dological gap between the categories of water-
related statistics. On the one hand, there exists
hydrological statistics recording natural processes;
on the other hand, economic statistics focused on
economic indicators. Environmental statistics,
placed between them, is not capable to provide for
afull integration of the national accounts. Lack of
a single conceptual model that would align the
three areas confirms the need in methodological
rethinking of the structure of the statistical sys-
tems. This justifies introduction of "architectonics”
concept as a means of description and explanation
of the holistic buildup of the international sta-
tistics.

The research hypothesis is that the current
SEEAW is a manifestation of the architectonic
principle underlying the international statistics.
SEEAW structure is not confined to a set of techni-
cal tables, but reflects the logic of regularized
knowledge navigating integration of hydrological,
environmental, and economic data. The architec-
tonic buildup ensures coordination between
various levels of statistics, creates a methodo-
logical continuity between natural observations
and SNA, and lays a basis for the assessment of
sustainable use of water resources.

THE PURPOSE OF THE ARTICLE

The purpose of the article is to highlight the
contents and functions of the architectonic
principle in the international statistics, and to pose
SEEAW within its structure. The purpose was
achieved by (i) specifying of the architectonic
concept as a principle and an outcome of building
up statistical systems, (ii) revealing architectonic
links between basic international standards SNA,
SEEA, and SEEAW, (iii) analyzing the architec-
tonics of environmental-economic accounting of
water as a specific model for integrating natural
and economic data, and (iv) comparing the tree
types of water-related statistics as structural levels
of a single knowledge system.

This study aims to lay a theoretical background
for aligning statistical systems of the environment
with international economic standards. The
expected result is reinterpretation of architec-
tonics as a methodological scheme for integrating
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Table 1. Two dimensions of "architectonics™ concept in the statistics domain

Criterion Architectonics as a principle Architectonics as a result
Character Methodological, procedural Structural, descriptive
Function Ensuring the logic for system’s Fixing the established

buildup, aligning the components | system’s structure, revealing
its causal links
Object The process of system creation, A specific model of
methodological interactions of international standards and
standards classifications
Level of Abstract-methodological Institutional-applied
generalization

Manifestation in
the international

statistics SEEAW

Defined principle of continuity
between SNA, SEEA, and

Three-tiered architecture of
international standards

Example

statistics

Methodological integration of
economic and environmental

SEEAW as an established
model of integration

Source: developed by the authors.

data on environment, economic processes, and
social implications of their relationship.

RESEARCH RESULTS

The concept of architectonics belongs to a
methodological glossary of the European science
and has a profound significance for systemic
thinking. This concept has deep philosophical
roots. In the classical tradition, I. Kant interpreted
architectonics as the art of systemic thinking that
helps rationalize the knowledge by a single
principle. In the statistical field, this approach will
acquire a methodological meaning when a set of
concepts, classifications and links is organized into
a structural integrity applicable in scientific
analyses and management decisions.

In the current statistical methodology, the
concept of architectonics acquires a special
meaning: it denotes the principle of constructing
aligned data systems in which various types of
accounting (economic, environmental, social,
resource) create a shared analytical space.
Architectonics instatistics isnotso much a scheme
as a means for regularization of knowledge,
ensuring its internal logic, integrity, and capability
for integration.

In the international statistics domain, the
architectonic principle means that each new
standard needs to be developed as part of a larger
system rather than its isolated segment.

For example, System of National Accounts
(SNA) sets basic economic categories, whereas
System of Environmental-Economic Accounting
(SEEA) extends them by including natural
resources. System of Environmental-Economic
Accounting for Water (SEEAW) specifies this
approach within the water sector. This buildup is
architectonic, because it involves a cross-level
alignment: from the general to the specific.

N

Architectonics as a principle is a kind of
normative code that defines how the statistical
system should be structured in order to keep its
methodological integrity intact. It sets the rules
of compatibility of concepts, classifications and
accounts, and defines the hierarchy of levels: from
macroeconomic aggregates to industry-specific
indicators. In this sense, architectonics functions
as a methodological form of the order: it denies
random links, to ensure consistency and logical
continuity.

Architectonics as a result is a certain form or
configuration occurring once this principle is
implemented. In the statistics domain, it is a
specific structure of standards, techniques or
classifications, where it can be clearly seen that one
system relies on another, creating an orderly
hierarchy. The result of architectonic buildup is
the system of international standards wherein
SEEAW has a fixed status as part of the environ-
mental-economic accounting.

The duality of architectonics as a principle and
aresult allows one to see at the same time a process
and a form, a logic and a structure, which support
each other. The principle enables one to under-
stand how a system is built, whereas the result
shows what it becomes once this principle is imple-
mented. That is why architectonics is a central
concept in the international statistics methodo-
logy: it underlies standardization along with
conceptual harmonization of statistical systems
(Table 1).

Hence, architectonics in statistics is, at the
same time, a method and a product of the scientific
thinking. As a principle, it requires consistency and
continuity; as a result, it creates an orderly hie-
rarchy of systems where each successive subsystem
does not deny the preceding one, but deepen its
contents. Its methodological power is that it
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enables natural, economic, and social categories
of statistical knowledge to function within a single
conceptual framework.

The architectonics of environmental-economic
accounting acquires special importance in the
environmental-economic accounting context. It
transforms statistics from a means of description
into an explanative tool, enables for the transition
from fragmentary data to the holistic under-
standing of causalities between environment and
economic activities. Analysis of architectonics is,
therefore, not a mere theoretical objective, but
key to a systemic vision of the sustainable develop-
ment.

The architectonics of international statistics is
a result of the prolonged process of conceptual
streamlining of knowledge, which began in the
middle of the 20th century along with building of
SNA. SNA authors were the first to create an
integrated logic for measurement of economic
activities for all the countries by setting principal
categories of macroeconomic analysis: produc-
tion, consumption, revenues, investment. SNA
became an "architectural core" for the subsequent
economic thought: its structure, terminology, and
classifications laid the basis to which new modules
would be added.

The architectonic principle in statistics suggests
that any extension of the system must be
compatible with its framework. It means that new
types of statistical knowledge cannot exist beyond
the structural logic of SNA. This compatibility
enablesintegration of indicators pertaining to the
financial, production, and natural domains in the
shared analytical space. Due to the architectonic
consistency, SNA could develop into a universal
interface between various statistics fields.

The second half of the 20th century was marked
by scientific reinterpretation of the economy:
economic growth started to be seen as not only a
quantitative process, but as qualitative interactions
between human and environment. This called for
statistics capable to record not only production
output but the impact of production on natural
resources, emissions, environmental degradation.
The challenge was met by SEEA that could be
regarded as the first step in implementing the
architectonic principle of integration of economic
and environmental knowledge.

SEEA did not substitute SNA, but became part
of it as a satellite system extending its conceptual
space. The architectonic logic implies that a new
subsystem cannot be created autonomously but
should be built in the already existing structure,
with the preserved integrity of methodological
principles. SEEA is built by the logic of accounts,
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flows and balances similar with SNA, but with a
supplementary dimension, namely the natural
environment. This resultsin a two-tiered structure:
the economic tier describing economic transac-
tions, and the natural tier characterizing resources,
stocks, and impact on ecosystems.

This transition from SNA to SEEA is a crucial
point in the development of architectonics of the
international statistics. It demonstrated that statis-
tics has ceased to be only a mirror of economic
processes and turned into a tool to explore
causalities between economy and environment.
Architectonics here occurs as a methodological
"bridge" between two domains: economic and
natural. It is through the architectonic principle
that the system's integrity can be achieved, where
the concepts "production”, "consumption" or
"investment" are reinterpreted with inclusion of
environmental flows and expenses on regeneration
of resources.

The next step in proceeding with this logic was
SEEAW. It was not designed as an isolated project,
but as a technical SEEA module elaborating its
application to a specific resource, namely water.
The choice of water was not random: (i) it is a
universal component of the natural capital
involved in all the economic activities, (ii) water
resources have natural limits allowing to clearly
define physical balances, (iii) data on water were
well-established in hydrology, which simplified
methodological aligning.

SEEAW can be regarded as an example of
practical implementation of the architectonic
principle. It demonstrated that physical data
obtained from the natural statistics could be
integrated in the system of economic accounts. It
has three-tiered structure: physical tables of
supply and use of water, hybrid accounts
combining physical and monetary indicators, and
asset accounts recording stocks and changes in
water resources. The system built in this way is
architectonically complete: it has a hierarchy of
tiers aligned by methodological principles and
terminological compatibility.

When the three systems (SNA, SEEA, and
SEEAW) are compared, a clear hierarchical
structure can be seen, with each lower tier
revealing the essence of the higher one without
disrupting its framework. SNA sets a formal logic
of the accounting; SEEA extends this logic to
environmental dimensions; SEEAW specifies it for
the water sector. This buildup implements the
architectonic principle in its purest form, i.e. the
principle of integrity through aligning of the parts.

To be sure, the architectonic approach could
suppress a chaotic multiplication of standards in
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Table 2. The content evolution of "architectonics™ concept in the statistical thought

Conceptualization Essence Principal function . Exan}plf:
level in statistics
Philosophical The idea of knowledge | Streamlining, The concept of
integrity, internal logic | thinking, and system approach
of a system’s buildup | cognition
Methodological The principle of Building up single [ The hierarchy of
hierarchical standards and SNA, SEEA,
organization of classifications SEEAW
statistical systems and
harmonization of
concepts
Practical Integrating physical, | The architectonics
Applied implementation of the |economic, and of water resource
principle for specific | social data accounting in
categories of resources SEEAW

Source: developed by the authors.

the international statistical practices. All the
statistical systems created under the aegis of the
United Nations had the common methodological
framework ensuring their reciprocal integration.
This framework results from using standard
classifications (e.g. ISIC), standard principles for
recording of transactions (based on dual
recording), and the shared aggregation logic.

The architectonic of international statistics is
notonly a technical result. It reflects the evolution
of scientific thinking from isolated descriptions of
phenomena to a holistic vision of the world as an
interlinked network of processes. Statistics built
by the architectonic principle can measure and
explain at the same time: it enables for tracking
causal links between economic activities,
consumption of resources, and changes in the
environmental status.

SEEAW in this context is assigned the role of a
linking chain between natural and economic types
of knowledge. It shows how the data from
hydrological observations (precipitations, runoffs,
level of ground waters, evaporations) can be
aligned with economic indicators of production,
consumption, and revenues. Itisnot a mere adding
of a new data set, but integration of physical and
value-based patterns of thinking in a single system
of accounts. Thisintegration is a real manifestation
of the architectonic principle.

Hence, the architectonics of international
statistics has a dual function. On the one hand, it
sets the rules of a system's buildup, being an
organizing principle. On the other hand, it creates
a visible structure or a result of the implemented
principle. Architectonics features the methodo-
logical universality: it is a way of thinking and an
existential form of the statistical system.

The above-made analysis allows us to proceed
from philosophicinterpretation of architectonics
to its methodological content in the contemporary
statistics (Table 2).

N

When the architectonics is examined as a
methodological form of integrating statistical
knowledge, it can be discerned that it occurs in a
specific thematic field. The most remarkable
example of its practical implementation is the
system for environmental-economic accounting of
water resources, known as SEEAW. It demon-
strates how the general principle on which
statistical systems are built transpiresin an applied
field, creating a new level of analytical thinking.

The architectonics of statistical accounting of
water forms at the intersection of the three types
of statistics: hydrological, environmental, and
economic. Each of them reflecting a specific aspect
of the reality, but only in an integrated system can
they create a complete picture. The hydrological
statistics in focused on natural processes
determining scopes, allocation, and dynamics of
water resources. [t measures indicators like scopes
of precipitations, surface runoff, level of
groundwater, speed of evaporation, water balance
of river basins. These data characterize a physical
status of the water environment and lay the basis
of natural environmental statistics.

The environmental statistics is focused on
characteristics of water ecosystem status, water
quality, pollution, quantity of biogenic elements,
concentration of toxic substances, and on the
impact of anthropogenic factors. Its principal
objective is tracking upward or downward trends
in the environmental performance. It links physical
observations to assessments of environmental
effects, but it remains to be descriptive by origin
and does not include economic relations.

The economic statistics, by contract, describes
human activities related with use of water
resources. It covers indicators of production and
consumption, investment in water infrastructures,
costs for water cleaning, tariff for water supply,
subsidies, taxes and expenses of households. It deals
with value-based flows and enables to analyze the
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Table 3. The architectonics of statistical assessment of water in SEEAW

System level | Principal content Measurf: ment Data source Methodo} ogical
unit function
Physical Scopes of water Cubic meters, Hydrological Laying the
accounting incoming in various | liters, percentage | observations, primary
economic sectors data from information base
and returning to the monitoring
environment
Hybrid Combined physical | Cubic meters Data from Integrating
accounts and economic and monetary hydrological natural and
indicators, analysis | units monitoring, economic
of the efficiency of business dimensions
water use enterprise
statistics,
financial reports
Asset Stocks and changes | Monetary Combined data | Setting a
accounts of water resources, | estimates of of hydrology strategic
estimates of water | stocks, physical |and national perspective for
capital volumes statistics the policy of
sustainable water
use

Source: developed by the authors.

economic efficiency of resource management.
However, per se it does not describe a status of
the environment wherein these activities are
performed.

To sum up the results of comparison, it can be
argued that the three types of statistics form a
hierarchical system, with hydrological statistics
laying the physical base, environmental statistics
showing a quality status of the water environment,
and environmental-economic statistics aligning
natural and economic indicators. This structural
interaction creates a background on which the
architectonic principle within SEEAW is imple-
mented, transforming it into a methodological
bridge between natural processes and socio-eco-
nomic analysis.

The architectonic approach implemented in
SEEAW combines the three systems into a single
whole. It creates a methodological bridge
between natural and socio-economic data by
posing each of them in the overall structure of
knowledge. The architectonics of statistical
assessment of water forms at this level. Its content
lies in streamlining the whole system of data about
water in a way to make it show physical scopes
along with economic and environmental value of
the resource.

The statistical assessment of water by SEEAW
covers three accounting levels forming a consistent
hierarchy. The first level comprises physical tables
of supply and use of water. They record
quantitative characteristics of water flows inco-
ming in various economic sectors and returning to
the environment. These tables lay the basis for
constructing further accounts and ensure the
comparability with data from hydrological
observations.

The second level comprises hybrid tables and
economic accounts where physical scopes are
related to monetary indicators. They allow one to
pass from measurement of natural processes to
analysis of economic interactions with them. Thus,
the amount of water used by industry is combined
with the cost of its intake, cleaning, and trans-
portation. It results in an analytical system de-
signed to estimate the efficiency of resource
utilization from the cost-benefit perspective.

The third level comprises asset accounts
showing stocks of water, their changes, repleni-
shment, and depletion. This level gives grasp of the
water capital in a country as part of its national
wealth. Asset accounts combine information about
physical stocks and their economic estimates,
enabling to analyze the sustainability of water use
and risks of resource degradation.

This three-level structure is an embodiment of
the architectonic principle in its practical
dimension. It demonstrates a way of moving from
separate observations to system knowledge
wherein all the components are interlinked.
Physical data lay the basis of estimations,
economic accounts provide for analytical
interpretation, and asset accounts show a strategic
perspective of management. This buildup is
logically complete and holistic.

The structure of architectonics of statistical
assessment of water can be illustrated in the
summary Table 3.

Hence, the architectonics of statistical assess-
ment of water in SEEAW ensures a logical and
methodological integrity of various data levels. It
enables to proceed from natural information to
economic assessment, and to combine hydrological
facts with sustainability indicators. This buildup is
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Table 4. A comparison of hydrological, environmental, and
environmental-economic statistics by subject and object of

S8

observation

of water movement
in natural systems

observation
I Hydrological Environmental Environmental-economic
Criterion L e . e
statistics statistics statistics
Subject of Physical processes | The status of water The relationship between

ecosystems, and the
impact of human
activities

economic activities and use
of water resources

Object of
observation

Precipitations,
runoffs, water level,
evaporations, water
balance

Water quality,
pollution, biological
indicators

Water flows between
economic sectors, expenses
for water supply, stocks and
changes of water capital

of knowledge, whether hydrological,
environmental or environmental-
economic, has own thematic domain,
methodology, and functional pur-
pose. All of them show various levels
of reality and altogether form a
system wherein natural, environmen-
tal, and economic data are mutually
consistent.

This comparison helps under-
stand how the architectonic principle
is applied in SEEAW. It shows how
observations of natural processes are
translated into integrated accounts

Measurement | Cubic meters, liters, | Concentrations of combination of physical and
unit percentage of substances, shares of | monetary units
humidity pollution, number of
types
Level of River basin, Water ecosystem or Economic system at national
spatial reservoir, territorial [ observation zone or industry level
coverage region

incorporating physical, environ-
mental, and value-based indicators.

Source: developed by the authors.

not a mechanic sum of indicators, but an orderly
structure, with each component posed in the
overall hierarchy.

Summing it up, water in the context of the
architectonics of statistical accounting is inter-
preted as not as a mere resource, but as a multi-
dimensional category combining natural,
economic, and social content. This approach
transforms statistics into a means for deeper
understanding of development processes, because
the integration of data reveals the real relationship
between economic activities and natural environ-
ment.

When interpreting water as an object of statis-
tical accounting, various categories of statistical
knowledge need to be considered. Each category

The below given Tables 4, 5, and 6
illustrate principal distinctions
between hydrological, environmental, and
environmental-economic statistics by various
criteria.

Hydrological statistics describe a physical
reality of the water environment, the environ-
mental statistics explore a status and quality of
water ecosystems, and environmental-economic
statistics translate these observations in a system
of economic analysis. Moving from a description
of the natural status to an analysis of its relation-
ship with economic activities is the first step in the
architectonic streamlining in SEEAW (Table 5).

Methodological distinctions show that various
types of statistics reflect various phases of analy-
tical thinking. Hydrological statistics relies upon
laws of nature, environmental statistics sys-

Table 5. A comparison of hydrological, environmental,
and environmental-economic statistics by methodological approach and data source

- Hydrological Environmental Environmental-
Criterion A .. . . e
statistics statistics economic statistics
Methodological |Laws of natural Monitoring of water | Methodology of
framework water movement, quality, SNA, tables of
balance estimations, |environmental supply and use,
hydrometeorological | classification, integrated asset
observations impact assessment | accounts
Type of data Data from primary | Indicators of Combination of
physical observations | environmental status | physical and
financial data
Information Hydrological Environmental National statistics
source services, agencies, laboratory | agencies, financial
meteorological measurements, reports of business
stations, field audits enterprises,
observations government reports
Method of Estimations of water |Estimations of Aligning indicators
processing balance, determining | environmental with economic
of trends parameters, classifications,
normalization of constructing hybrid
indicators accounts
Tun pesynerary | Scientific (evidence- | Indicators of Analytical tables
based) indicators of | ecosystem status combining natural
natural processes and economic
dimensions

Source: developed by the authors.
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Table 6. A comparison of hydrological, environmental, and environmental-economic statistics by
functional purpose in the management system

application forecasting of

Criterion Hydrqlogical Environmental statistics Environmen.ta!-economic
statistics statistics
Principal Determining the Measuring water quality [ Efficiency assessment of
purpose status of water and impact of human water resource utilization
resources and activities within an economic system
natural processes
Level of Scientific research, |Official monitoring of Setting up sustainability

environment, assessment

policy, planning resource

hydrological of environmental risks efficiency

processes
Principal user of | Research institutes, | Environmental agencies, |Ministries of economy,
data hydrometeorologica | nature-protection finance, water resources,

1 services organizations international institutions
Role in the Basic information | Indicators of An integrated tool for
sustainability on the status of environmental stability assessing the relationship
system water environment between economy and nature

Significance for
SEEAW
architectonics

A source of primary
physical data

Supplying environmental
parameters

Integrating physical,
environmental, and economic
indicators in a system

Source: developed by the authors.

tematizes data on status of water systems, and
environmental-economic statistics forms a
consistent link between natural facts and
indicators of economic activities. This link is a
manifestation of the architectonic integration
(Table 6).

Within this perspective, hydrological statistics
lay the background, environmental statistics add
it with characteristics of quality and impact, and
environmental-economic statistics combine them
in a holistic model for decision-making. Hence, the
essence of architectonic approach is that it
combines scientific observation, environmental
assessment, and economic analysis in a single
system.

To sum up the results of these comparisons,
it can be argued that the three types of statistics
constitute a holistic hierarchy. Hydrological
statistics provide for a basic empirical back-
ground, environmental statistics create a set of
indicators for water ecosystem, and environ-
mental-economic statistics integrate these data
in the structure of economic accounts. This
buildup is an embodiment of the architectonics
of international statistics, where SEEAW has
intermediate position between physical measu-
rement of nature and macroeconomic indi-
cators of national accounts.

The architectonic logic of SEEAW is that it
does not substitute either of the previous types
of statistics, but streamlines them to a holistic
system. It results in creating a single information
structure allowing one to describe a full cycle of
interactions between humans and water environ-
ment, from a natural process to an economic
outcome.

CONCLUSIONS

A theoretical and methodological analysis of
the architectonics of international statistical
systems, aiming to reveal the content and functions
of this principle and pose SEEAW within its
structure led to the following conclusions.

1. Architectonics is not a mere philosophical
category, but rather a methodological one,
describing the logic of statistical systems' buildup.
It combines the principles of structural alignment,
continuity, and consistency, to ensure the integrity
and comparability of statistical data. Architec-
tonics in statistics functions as a means of aligning
multilevel knowledge systems, with each subsys-
tem developing rather than denying a basic me-
thodology.

2. The architectonic principle in international
statistics shows through a continual hierarchy of
standards, with SNA being the basic one, SEEA
being a satellite system, and SEEAW being is
thematic module. This three-tier buildup forms an
internal logic in the development of international
statistical systems, and ensures harmonization of
economic and environmental dimensions.

3. SEEAW is an example of practical imple-
mentation of the architectonic principle. Its
structure is built on three levels (physical level,
hybrid level, and level of assets), forms a holistic
system where data of hydrological statistics
transform into indicators of economic analysis.
This hierarchical organization enables one to
proceed from natural observations to integrated
accounts applicable in SNA.

4. SEEAW incorporates three types of statistics
(hydrological, environmental, and environmental-
economic) creating a holistic system. Hydrological
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statistics form a physical database, environ-
mental statistics provide indicators of quality
and status, and environmental-economic sta-
tistics integrates them in a single model for
analysis of interactions between economy and
nature. This architectonic buildup ensures the
integrity and makes the data applicable in the
sustainability assessment.

Also, we formulated a theoretical position that
the architectonics of international statistics
constitutes a methodological tool for integrating
various levels of knowledge. It lays the background
for creating holistic systems for accounting of
natural resources, where each component is posed
within the overall structure of knowledge. The
architectonic approach helps enhance the
analytical capacity of statistics, reveal the causality
between natural environment, economic activities
and social processes, and ensure the integrity of
approaches to the sustainability measurement of
on global scales.

Hence, the study confirms our hypothesis
and demonstrates that SEEAW is not only a
mere technical tool for water resource accoun-
ting, but a full-fledged architectonic construct
of the international statistics, showing the logic
of interpretation of natural and economic
knowledge in scientific and management prac-
tices in our days.

The analysis enabled us to propose a definition
of the architectonics of statistical accounting as a
structured conceptual system wherein each
category of accounting — economic, environ-
mental, resource — forms a single hierarchical
level, which ensures compatibility of indicators,
methods, and classifications. The architectonics of
statistical accounting poses indicators in the
knowledge structure rather than determines their
meaning, enabling one to proceed from
autonomous observations to a holistic system of
sustainability measurement. Interpreted in this
way, the architectonics is not a set of technics but
astructure of thinking streamlining the cross-level
hierarchy of notions and links. Its purpose is to
create a logical integrity between physical, social,
and economic dimensions of the reality. The
architectonics, therefore, can be defined as a
methodological form of the integration of
statistical knowledge. This approach becomes an
imperative in building the architectonics of
statitistical assessment of water, where physical
hydrological indicators, environmental para-
meters, and economic accounts are combined in a
holistic analytical system. Water in it constitutes a
specific object in implementing the overall
architectonic principle.
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