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Abstract. Land cadastral accounting in the Republic of Kazakhstan is a strategic direction of state land
policy aimed at ensuring rational use, protection, and restoration of land resources, development of the
digital economy, and improvement of transparency in property relations. The purpose is to identify pri-
orities for modernizing the national cadastral system based on the study of international experience,
modern technologies, and legal requirements, as well as to determine prospects for introducing inno-
vative mechanisms for land fund management. Methods — monographic, analytical, and expert meth-
ods provided a comprehensive approach to examining land ownership objects, analyzing factors af-
fecting their functionality, and outlining trajectories of digital transformation. A comparative analysis of
foreign cadastral models of France, Spain, and Germany was conducted, and the possibilities of adapt-
ing their elements in Kazakhstan were shown. Special attention is given to the role of the Unified State
Real Estate Cadastre (USREC) as a key component of digital infrastructure in land relations and public
administration. The possibilities of applying international standards ISO 19152 Land Administration Do-
main Model (LADM) and the European initiative Infrastructure for Spatial Information in Europe (INSPIE),
ensuring spatial data compatibility, unification of cadastral processes, and optimization of geoinfor-
mation quality, are presented. Results — it is noted that effective maintenance of the cadastral register
largely depends on the level of digitalization, interagency integration, accuracy of cartographic data,
and legal protection. Conclusions — further improvement of the cadastral structure requires technical
modernization, an effective regulatory framework, expansion of digital services, introduction of artificial
intelligence and blockchain technologies, improvement of specialist qualifications, and formation of a
culture of responsible land use. The practical significance of the study lies in the development of scien-
tifically grounded methodological approaches and recommendations for optimizing the functioning of
cadastral accounting in the republic.

AHpatna. KaszakcraH PecnybnukacbiHaarbl xxepAi kKagacTprbIK ecenke any-xep pecypcrapbiH YTbiMAbI
nanpanaHyabl, Koprayabl XoHe KannblHa KenTipyAi kamTamacbi3 eTyre, undprblk 3KOHOMUKaHbI
AaMbITyFa oHe MYNIKTIK KaTblHacTapAblH alWbIKTbIFbIH XXaKcapTyFa OaFblTTanfaH MeMIeKeTTiK xep
casicaTbIHbIH CTpaTerusnbIK 6arbiTbl. MaKkcambi - xanbikapanbIK TaXipnbeHi, 3amaHayu TexHonorusnap
MeH KYKbIKTbIK Tanantapabl 3epaeney HerisiHge yNTTbiK KagacTpriblK XyMeHi XaHFbIPTyablH 6acbiM-
AbIKTapblH aWKbiHOAy, COHAAW-aK Xep KOpblH 6ackapyAblH WMHHOBAUMAMbIK TETIKTEPIH eHri3y
nepcnekTMBanapblH avkbiHaay. ©dicmepi — xep MeHLiri o6bekTinepiH Kapayfa, onapabiH yHKUM-
oHanAabiFbiHa acep eTeTiH dpakTopnapabl Tanaayra XaHe uudpnbiK TpaHcdopmauus TpaeKkTopusi-
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napbiH Genrineyre KeweHAi Tocinai KamMTamacbi3 eTKeH MoHorpadwmsanbiK, Tangamanblk, capanTta-
ManbiK. PpaHuma, UcnaHua xoHe MNepMaHUAHBLIH LWeTeNAiK KaaacTpnblK MoAenbaepiHe canbICTbIp-
Manbl Tangay Xyprisingi, onapabiH anemeHTTepiH KasakctaHra 6enimagey MyMKiHAikTepi kepceTingi.
Xep KaTbIiHacTapbl XX9He MeMNneKeTTiK 6ackapy canacbiHAarbl LU prbiK UHPPaKypbINbIMHbIH HEri3ri
Kypampgac OGeniri peTiHOAe XbUDKbIMaWTbIH MYNIKTIH OGipbiHFan MeMnekeTTiKk kagacTtpbiHbiH (MBMK)
peniHe epekwe Hasap ayaapbingbl. ISO 19152 land Administration Domain Model (LADM) xaHe
eyponanslik Infrastructure for Spatial Information in Europe (INSPIE) 6actamanapbIiHbIH KEHICTIiKTiK
aepekTepaid yvnecimginirid, kagacTpnblk npouectepai OGipisgeHAipyai xoHe reoaknapaTt canacblH
OHTaMnaHAabIpyAbl KaMTaMacbi3 eTeTiH XanblkapanblK CTaHAapTTapbiH KongaHy MyMKiHAikTepi
YCbIHbUWaH. Homuxenep — kKapacTpnblk Tisinimai HaTukeni Xyprizy kKebiHece wuudpnaHabipy
AeHreniHe, Be4OMCTBOapaliblK WHTerpauusira, Kaprtorpacdusanblk ManimeTTepaiH AsangiriHe XaHe
KYKbIKTbIK KOpfanyblHa GainaHbICTbl. KopbimbiHObIIap - KapgacTpriblK KypbiUbiMAbl oAaH opi
XeTinaipy TeXHUKanbIK XKaHapTyAbl, NOPMeHAI HOPMaTUBTIK-KYKbIKTbIK 6a3aHbl, undprbIk cepBUcTepAi
KeHeMnTyai, )KacaHabl MUHTENSIEKT NeH GyIoKYenH-TeXHONorusAnapabl eHrisyai, MamaHaapabIH GinikTinirid
apTTbIpyAbl XaHe XXayanTbl XXep nanganaHy MafeHUeTiH KanbIinTacTbipyabl Tanan eteai. 3eptreyaid
npaKkTUKanbIK MaHbI3AbUIbIFbI pecnybnukaga KagacTprblK eCenTiH XXYMbIC icTeyiH OHTannaHabIpy
OoMbIHLWA FbINbIMU HEri3aenreH agictemenik Tacingep MeH ycbiHbIMAapAbl 93ipney 6onbin Tabbinagbl.

AnHoTauusn. KagactpoBbiin yyeT 3emenb B Pecnyonuke KasaxctaH — cTpaTtermyeckoe HanpasrneHue ro-
CyAapCTBEeHHOMW 3eMesNlbHOM NONUTUKK, OPUEeHTUPOBaHHOE Ha oGecrneyYeHne pauuoHanbLHOro ncnonb-
30BaHUA, OXpaHbl U BOCCTAHOBIEHUA 3eMeflbHbIX pecypcoB, pa3Butue L poBon 3IKOHOMUKA U YIyu-
LeHMs NPO3PaYHOCTU UMYLLECTBEeHHbIX OTHOLWEeHUN. Ljesib - onpegeneHve NpUopuTeToB MoaepHU3a-
UMM HaUuMOHanbHON KagacTPOBOMN CUCTEMbI Ha OCHOBE U3y4eHUs1 MeXAyHapOA4HOro onbiTa, COBPeMeH-
HbIX TEXHOJIOIMI U NPaBOBLIX TPeGoBaHMM, a TaKke BbisiBieHNe NepcrnekTuB BHeApeHUsA MTHHOBaLMOH-
HbIX MEXaHU3MOB ynpaBrieHus 3eMmenbHbIM choHaoM. Memodnbl — MoHOrpacd4eckuii, aHarIMTUYECKNN,
3KCNepTHbIN, o6ecneymBLUNE KOMMMEKCHbIN NOAXo4 K pacCMOTPEHUI0O 0GHLEKTOB 3emMerlbHOM cobCT-
BEHHOCTU, aHanu3y ()akTopoB, BNUAIOLWMX HA UX PYHKLUMOHAINIbHOCTb, U1 0603HAa4YeHUI0 TPAeKTOpUN
uncpoBom TpaHcchopmaumu. NpoBeaEH cpaBHUTENbHBLIN aHaNM3 3apyb6eXHbIX KaaacTPoBbIX Mogenen
®paHuun, UcnaHum 1 NepmaHum, NokasaHbl BO3MOXHOCTM agantauum mx anemeHToB B KasaxcrtaHe.
Oco6oe BHMMaHue yaeneHo ponu EpnHoro rocygapcrBeHHoro kagactpa HeaBwxkumocTtu (EMFKH) kak
KN4YeBOM cocTaBnsowWwen L poBon MHPPaCcTPYKTYpbI B cchepe 3eMenbHbIX OTHOLLIEeHUIA U rocyaap-
CTBeHHoro ynpasneHus. MNpepcraBneHbl BO3MOXHOCTA NMPUMEHEHUA MeXAayHapoAHbIX CTaHA4apToB
ISO 19152 Land Administration Domain Model (LADM) u eBponenickon nimuymatussl Infrastructure for
Spatial Information in Europe (INSPIE), o6ecneunBarowmx COBMeCTUMOCTb NPOCTPAHCTBEHHbIX AaH-
HbIX, YHUdMKALMIO KaAaCTPOBbIX NPOLIECCOB M ONTUMM3aLMs KauyecTBa reouHdopmaumu. Pesyib-
mambl — OTMeYaeTCs, YTO pe3ynbTaTuBHOe BeAeHWe KagacTpoBOro peectpa BO MHOrOM 3aBUCUT OT
YPOBHSA LudpoBU3aummn, MexxBegoMCTBEHHOW UHTErpauumn, TOYHOCTU KapTorpacguyeckux cBegeHun u
NpaBoBOW 3alUULLEHHOCTU. BbIigoObI - panbHelllee COBEpPLUEHCTBOBaHWE KafacTPOBOW CTPYKTYpbl
TpebyeT TexHN4Yeckoro o6HOBNEHUsA, 4eNCTBEHHOW HOPMaTUBHO-NPaBOBOM 6a3bl, pacwumpeHus und-
POBbLIX CEPBUCOB, BHEAPEHUSA UCKYCCTBEHHOIO MHTENJIEKTa U 61TIOK4YeH-TEXHOJTOrMIA, NOBbILLEeHUs! KBa-
nudmkaumm cneumnanucToB U (popMMPOBaHUA KyJbTypbl OTBETCTBEHHOro 3eMIienofib30BaHUs.
MpakTuyeckasa 3Ha4YMMOCTb UCCIIe[0BaHUA 3aKIo4YaeTcs B pa3paboTke Hay4yHO 060CHOBaHHbIX Me-
TOAUYECKUX NOAXOAOB W peKoMeHAauMi no onTuMmsaumm (PYHKLMOHMPOBAHUA KagdacTpPOBOro
y4yeTa B pecnybnuke.

Keywords: agrarian sector, land cadastre, cadastral accounting, digitalization, geoinformation sys-
tems, Unified State Real Estate Cadastre, spatial data, land rights registration.
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Introduction in its functions in accordance with the priorities
The establishment of cadastral registra- of the state land policy. At different stages of
tion in the Republic of Kazakhstan took place development, the cadastral registration system
in stages and was accompanied by a change performed both technical and managerial
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tasks, gradually acquiring strategic importance
in regulating property and land relations. Ca-
dastral registration, which is a system of infor-
mation about land plots and real estate objects,
is an integral part of Kazakhstan's economic
development and transition to market relations.
In foreign countries, the development of cadas-
tral registration is also closely linked to the evo-
lution of market mechanisms and digital tech-
nologies. Transactions of purchase and sale,
transfer, possession and inheritance of rights
to land plots have become the main factor in
the formation of modern cadastral systems fo-
cused on ensuring the legal reliability and
transparency of property relations.

The special relevance of this study was
emphasized by the Head of State in the need
for large-scale implementation of digital tech-
nologies and artificial intelligence in all areas of
public administration. In particular, this con-
cerns the land management system. It was
noted that, digitalization and intelligent technol-
ogies should become a tool for improving the
efficiency of the state apparatus, transparency
of processes and openness of data for citizens
and businesses (President K.-J. Tokayev’'s
State ...) [1].

In this context, the improvement of cadas-
tral land accounting is of strategic importance,
since it is the cadastre that acts as the basic
element of the digital infrastructure that en-
sures the rational use of land resources and
the development of spatial services. The devel-
opment of the Unified State Real Estate Ca-
dastre (USREC), the integration of spatial data,
the introduction of artificial intelligence and au-
tomated analysis systems fully comply with the
tasks outlined in the President's Address and
serve as the basis for the digital transformation
of the land cadastre sector in Kazakhstan.

As a result, the Unified State Real Estate
Cadastre has been established and is currently
operating in the republic, which is a key area of
digital transformation of the land cadastre sec-
tor in Kazakhstan. Reliable and structured data
on land plots and real estate objects are a key
element of information support for public ad-
ministration, contributing to the rational use of
land resources, improving the efficiency of spa-
tial planning and the sustainable development
of the country's economy.

Literature review

In recent years, there has been a growing
interest in improving cadastral systems in the
context of digitalization and the transition to
spatial data-based land management. The
modern cadastre is becoming a tool for sus-
tainable development, digital management and

spatial planning. An effective system should in-
tegrate land, property and legal accounting
through geoinformation technologies and the
unification of data standards. The growing role
of artificial intelligence, cloud computing, and
big data analytics in land administration em-
phasizes the need for intelligent, automated
solutions that can ensure accuracy and acces-
sibility of cadastral information. Integration of
remote sensing and satellite monitoring tech-
nologies also enables real-time tracking of land
use changes and supports evidence-based
policy-making in land management.

Noardo F., Ellul C., Harrie L. et al. [2] pre-
sent the concept of Geographic Building Infor-
mation Modeling (GeoBIM) - combining cadas-
tral and BIM models to improve accounting ac-
curacy and optimize urban planning solutions.
For Kazakhstan, this is the way to create a
"smart cadastre".

Sladic G., Milosavljevic B., Nikolic S.et.al.,
[3] explore the use of blockchain in cadastral
systems, ensuring security, transparency and
trust in data. Thebault M., Clivillé V., Berrah L.
et al. [4] show the use of cadastral data to as-
sess infrastructure and sustainable develop-
ment, which in Kazakhstan can contribute to
"green" land use. Bennett R., Miller T., Picker-
ing M. et al. [5] are considering smart contracts
that automate the registration of rights and
transfer of ownership. A hybrid blockchain ar-
chitecture can become the basis of an intelli-
gent cadastre.

Oukes P., Andel M., Folmer E. et al. [6] ap-
ply Domain-Driven Design (DDD) when updat-
ing Kadaster, increasing flexibility and trans-
parency. This is important for Kazakhstan
when modernizing the Unified State Real Es-
tate Cadastre and introducing the 1ISO 19152
Land Administration Domain Model (LADM)
standard. Lemmen C., van Oosterom P., Ben-
nett R. [7] note that LADM ensures the unifica-
tion of cadastral and registration data and re-
duces management costs. Matuk O., Catka B.
[8] propose the introduction of a category of
"territories with a special functional character"
to improve the accuracy of tax accounting and
transparency of land use.

Bennett R., Unger E.-M., Lemmen Ch. et
al. [9] analyze the relevance of cadastral data
and propose a fit-for-purpose model for the
sustainable functioning of systems. Interna-
tional experience shows that cadastral systems
are developing towards digitalization, integra-
tion and openness of data. It is important for
Kazakhstan to implement international stand-
ards and form a unified digital ecosystem of
real estate accounting.
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Materials and methods

The study used monographic, analytical
and expert methods. The monographic method
was applied to study the theoretical founda-
tions of cadastral registration, to analyze scien-
tific sources and practical approaches to its
modernization, and to identify key areas of dig-
ital transformation. It also made it possible to
generalize international experience and deter-
mine how foreign practices can be adapted to
the national cadastral system.

The analytical method made it possible to
reveal the main trends and problems in the
functioning of the cadastral system, to estab-
lish the relationship between technological, or-
ganizational, economic and legal aspects of its
improvement. Within the framework of this ap-
proach, indicators of the level of digitalization,
data quality and interdepartmental interaction
were analyzed. The use of a systematic ap-
proach ensured a comprehensive view of ca-
dastral registration as part of the digital ecosys-
tem of public administration, where geoinfor-
mation, registration and management pro-
cesses are closely interconnected.

The expert method was used to conduct a
SWOT analysis aimed at identifying the
strengths and weaknesses of the national ca-
dastral system, as well as assessing external
opportunities and threats affecting its effective-
ness. The results obtained through the inte-
grated application of these methods ensured
the scientific validity of the study, allowed to
identify promising directions for improving ca-
dastral accounting and to develop practical rec-
ommendations for increasing its efficiency in
the context of digitalization.

Results

Cadastral registration in the Republic of
Kazakhstan is a system that includes two inter-
related areas: accounting carried out for the
purpose of state registration of real estate
rights, and qualitative and quantitative account-
ing of land. The joint operation of these areas
ensures the completeness, reliability and spa-
tial accuracy of the data that form the basis of
the state land cadastre. Both of these areas are
complementary elements of the unified state
land cadastre system. The cadastral systems of
foreign countries are characterized by consider-
able diversity, due to historical background, insti-
tutional conditions and legal traditions.

In France, where the origins of the modern
cadastre date back to the Napoleonic period,
its main purpose for a long time was to provide
fiscal functions, while it is currently being trans-

formed into an information and analytical sys-
tem. In the countries of the Anglo-Saxon legal
family, the registration approach prevails, fo-
cused on fixing and protecting property rights,
which contributes to the stability of the real es-
tate market and minimizes legal risks.

The German model, that is, the German
one, demonstrates a high degree of integration
of the cadastre and the land registry, ensuring
the legal reliability of data on land plots and the
accuracy of their spatial characteristics. In the
Nordic countries, there is a tendency towards
the formation of multifunctional cadastral sys-
tems that combine land registration and regis-
tration of rights in a single digital environment,
which increases the level of transparency and
accessibility of information for society and gov-
ernment authorities. Thus, the evolution of ca-
dastral models in foreign countries reflects not
only historical and legal features, but also mod-
ern socio-economic needs related to sustaina-
ble land management.

The cadastre in France has a deep history
and one of the most advanced cadastral sys-
tems in the world. The French cadastre comes
from the Napoleonic cadastre and applies to all
lands, both urban and rural, regardless of
whether the object is built on it or not. Textual
information is closely related to geographical
information. A plot is defined as a unit associ-
ated with the owner and with the tax division, in
accordance with the Napoleonic concept. Basi-
cally, the cadastre performs a fiscal function,
which evolves over time into an informational
one and, additionally, has a certain evidentiary
value. Cadastral documentation consists of a
cadastral plan and a cadastral matrix of real es-
tate. Anyone can request these documents (fi-
gure 1). The issuance of cadastral information
may be paid, depending on the specific case
(Portal of the Permanent Committee...) [10].

The cadastre in France is the closest ana-
logue of the border plans (title plans). It is main-
tained by the French Public Land Registry Ser-
vice (Service de Publicité Fonciére) under the
auspices of the tax authority, the General Di-
rectorate of Public Finance (Direction Générale
des Finances Publiques, DGFiP). These plans
are called plans cadastraux and represent a
graphical representation of the boundaries of
land plots in France. The plans show num-
bered plots, on the basis of which the owner-
ship of the land is established. However, the
plans themselves do not contain information
about the owner of the property and do not nec-
essarily show all land plots owned by one
owner.
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Figure 1 - Cadastral map of the Il arrondissement of Paris.

Although they show the buildings, the size
of the site and the local name (lieu-dit) of the
object, the description of the boundaries in the
cadastre is often vague or even absent alto-
gether. This reflects the origin of cadastral
plans that were created during the Napoleonic
era for land tax purposes. As a result, in a for-
mal sense, the cadastre is only an administra-
tive document, which in itself does not gener-
ate rights and is not a title deed. Accordingly,
although in most cases the cadastre performs
the necessary functions, it cannot inde-
pendently settle a dispute over borders. Ca-
dastral plans may be challenged. If it becomes
necessary to determine the boundaries of a

Parcela con varios inmuebl
AV PABLO NERUDA 70
MADRID (MADRID)

2.945 m?

5110701VK4751A0001GL

Informacién de parcelas e inmuebles

site due to the ambiguity of the cadastre, the
occurrence of a dispute or the division of the
site between different owners, this process is
called bornage (establishing boundaries). In
this case, it is mandatory to involve the ser-
vices of a land surveying engineer (géomeétre),
who will officially establish the boundaries and
divide the land (The leading portal for prop-
erty...) [12].

In Spain, cadastral activities are regulated
and governed by the Ministry of Finance (Mini-
sterio de Hacienda), and cadastral activities
are regulated by the Consolidated Real Estate
Cadastre Act, according to which this proce-
dure is mandatory and free of charge (figure 2).

Note: the image was obtained from the official electronic portal of the Spanish Cadastre
Figure 2 — Cadastral map of a land plot with a description of an object in Madrid
(Electronic Portal of the Spanish...) [13]
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Figure 2 illustrates an example of a cadas-
tral map in Spain created as part of the opera-
tion of the Catastro Inmobiliario system under
the jurisdiction of the Ministry of Finance and
Public Administration. The map shows the ge-
ometric boundaries of the site, its cadastral
number, the contours of buildings and adjacent
territories, as well as information about the
area, address and functional purpose of the ob-
ject.

A feature of the Spanish cadastral model
is the complexity of the data presentation: each
property is accompanied by a description of not
only physical, but also economic characteris-
tics, including cadastral value, form of owner-
ship and information about the owner. This

structure allows the cadastre to be used simul-
taneously as a tax, information-analytical and
legal base (The website of the online ...) [14].

Unlike in Kazakhstan, where cadastral
maps in most cases serve as a spatial account-
ing tool, the Spanish system provides a close
link between cadastral information and tax and
property registers, which makes it multifunc-
tional (figure 3). For Kazakhstan, such integra-
tion is a promising area for improving cadastral
registration, which allows expanding the func-
tionality of the Unified State Real Estate Ca-
dastre and improving the quality of services for
citizens and businesses.

PHYSICAL
CHARACTERISTICS

CADASTRE

LEGAL
CHARACTERISTICS

Note: compiled by the author

ECONOMIC
CHARACTERISTICS

Figure 3 — Main characteristics of the Spanish cadaster

As shown in figure 3, the cadastral de-
scription of an object includes economic, legal,
and physical characteristics.: the value of the
property, information about the owner, location,
area and boundaries of the plot. The cadastral
system of Spain belongs to the Napoleonic
type, where the main focus is on the fiscal func-
tion and taxation. Unlike the English- and Ger-
man-speaking models, the Spanish system is
not initially focused on information exchange,
but close cooperation between government
agencies and the General Directorate of the Ca-
dastre ensures effective integration and ex-
change of data on land and real estate (figure 4).

Figure 4 describes the formation and
maintenance of a real estate cadastre in Spain.
From the table you can see that the exceptions
are Basque Autonomous Community (Vasco)
and Navarra autonomous communities within
the Kingdom of Spain. The General Directorate

of the Cadastre is responsible for the process
of functioning of the cadastre in the kingdom.
The Main Directorate performs its function
through the head office and regional services,
which have about 3 500 cadastral information
points located in municipalities across the
country, which provide a wide range of cadas-
tral services.

In Western Europe, cadastral systems are
created primarily for tax purposes. A distinctive
feature of the cadastre in these countries is that
they have been formed over the centuries and
have more detailed legal documentation and a
more advanced tax and registration system.
The above advantages are a prerequisite for
the economic and social development of the
state. One of the key European information
services is the European Land Information Ser-
vice (EULIS) project.
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FORMATION AND MAINTENANCE OF THE CADASTRE IN SPAIN

DISSEMINATION OF
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ADMINISTRATIONS
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Note: compiled by the author

Figure 4 — The structure of the cadastral system in Spain

The European Land Information Service
provides access to land and property infor-
mation across Europe to meet the needs of
professional users — lenders, real estate
agents and other professional groups. EULIS
is the first source of information about Euro-
pean lands and real estate in a growing num-
ber of cross—border transactions, allowing you
to instantly receive information online in Eng-
lish and Therefore, it is much faster and better
to provide consultations to the applicant. The
technical infrastructure of EULIS contributes to
the goal of providing users with unhindered ac-
cess to information about the land registry ab-
road, provided they have an appropriate agree-
ment with the local land registry for online ac-
cess (Official Website of the European...) [15].

Another information system is Infrastruc-
ture for Spatial Information in Europe (INSPIE).
The INSPIE Directive aims to create a Euro-
pean Union Spatial Data Infrastructure (SDI)
for the purposes of EU environmental policy
and policies or activities that may have an im-
pact on the environment. This European spatial

data infrastructure will enable the exchange of
environmental spatial information between
public sector organizations, facilitate public ac-
cess to spatial information across Europe, and
assist in policy development across borders.

INSPIE is based on spatial information in-
frastructures created and operated by the
member States of the European Union. The Di-
rective addresses 34 spatial data topics re-
quired for environmental applications (Official
Website of the European Union) [16].

The experience of Estonia, which is a pio-
neer in the field of digitalization of public ser-
vices, including the real estate cadastre sys-
tem, is interesting. As part of the e-Estonia ini-
tiative, various electronic solutions have been
developed and implemented to improve the ef-
ficiency and transparency of land manage-
ment. In 2022, the Estonian Land Department
launched an electronic service that allows citi-
zens to digitally indicate spatial data related to
land use rights. The new mechanism replaced
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paper diagrams, simplifying the process and in-
creasing the accuracy of information (The web-
site of the Public...) [17].

Estonia has implemented the e-Land Re-
gister system, which provides a full cycle of
registration of real estate rights online. Integra-
tion with state registers allows for automatic
data exchange, reducing administrative costs
and speeding up registration procedures. The
geoportal of the Land Department provides ac-
cess to spatial data and thematic maps, which
increases the transparency and accessibility of
real estate information. The comprehensive
digitalization of the cadastral system has al-
lowed Estonia to significantly improve the effi-
ciency of land management, minimize corrup-
tion risks and create favorable conditions for in-
vestment.

KAvaiIabiIity of digital \
databases (SLC, USRR).

*Integration with the eGov
portal.

*Implementation of
blockchain technologies in
separate processes.

*Using a digital signature
and online access to
services.

*Political support for
digitalization from the state.

> Strenghts

AT T

*Technical failures and cyber
threats during digitalization.

*The resistance of individual
departments to the full
integration of systems.

*Society's distrust of new
technologies (blockchain,
Al).

*Financial costs for
modernization and training
of specialists.

*The risk of bureaucratic
delays in updating the
legislative framework.

o 7

Note: compiled by the author

N/
LGELS rpportunities

The experience of foreign countries shows
that each cadastral accounting model has its
advantages and limitations, and their imple-
mentation requires a systematic and adapted
approach. The development of the national
system in Kazakhstan is conditioned by the
need to overcome the consequences of its his-
torical stagnation and take into account the ad-
ministrative, geographical and demographic
characteristics of the state. The creation of the
Unified State Real Estate Cadastre has be-
come an important step towards integrating le-
gal and land accounting, increasing transpar-
ency and reducing bureaucratic procedures.
Currently, the Unified State Register of Legal
Entities is at the stage of formation and re-
quires further improvement to ensure the full
digitalization of cadastral processes (figure 5).

4 -Separation of functions
between the Ministry of

Justice and the Ministry of
Agriculture.

*Limited integration of the
cadastre and the register of
rights.

Imperfection of the
regulatory framework.

«Insufficient level of
openness of cadastral data
for business and society.

*Dependence on outdated
geodetic measurements in

individual areas. /<

Weaknesse

Implementation of the best
practices of Estonia and the
EU (e-Land Register,
INSPIE).

*Development of space
monitoring and application
of Al for land use analysis.

*Increasing transparency of
transactions and trust in the
property system.

*Integration of the cadastre
with the tax system,
environmental monitoring
and urban planning.

* Attracting investments

through the creation of a

single digital real estate
\ platform. /

Figure 5 - SWOT analysis of the cadastral system of Kazakhstan
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Agricultural lands occupy a large part of
the territory of the Republic of Kazakhstan and
are a key element of the country's land fund.
Their rational use and effective management
require the improvement of cadastral registra-
tion as an instrument of state land policy and
sustainable rural development.

Cadastral registration of farmland covers
not only the registration of rights and bounda-
ries of plots, but also the collection of data on
their agroecological characteristics - soil condi-
tion, level of degradation, salinity and produc-
tivity. Such information provides the basis for
land quality assessment, monitoring and plan-
ning of agricultural policy.

Currently, farmland is recorded as part of
the land registry, which uses geoinformation
technologies. The use of remote sensing of the
Earth and satellite monitoring makes it possible
to quickly identify unused or degraded lands,
which increases the effectiveness of state con-
trol. The improvement of cadastral registration
of agricultural lands will contribute to rational
land use and increase the accuracy of spatial
data that meets modern international stand-
ards.

As practice shows, the cadastral system of
the Republic of Kazakhstan in a short period of
time was able to transform the system accord-
ing to a new model, which has a number of ad-
vantages, but also has a number of disad-
vantages, which are shown in figure 5 - SWOT
analysis of the cadastral system of Kazakh-
stan. The strengths include the availability of
digital databases that allow you to accumulate,
process and store data. Integration with the e-
government portal, which can facilitate and re-
duce document management time.

It is worth noting that recently blockchain
technology has been used in certain pro-
cesses, namely with smart contract transac-
tions with real estate, which ensures the relia-
bility of this procedure. Significant government
support for digitalization in the country contrib-
utes to the integration of advanced technolo-
gies into electronic document management
(table). The weaknesses include the fragmen-
tation of the cadastral system itself and the fre-
quent transfer of functions to different interde-
partmental bodies, the imperfection of the reg-
ulatory framework and the limited integration
processes in the cadastral system itself.

Table — Comparison of cadastral registration characteristics of foreign countries and Kazakhstan

Registration of rights (real
estate registry)

Characteristics
of the accounting sys-
tem

Previously - Conservation
des Hypothéques, since
2013. — Service de publicité
fonciére.

There are two systems
in operation: the cadas-
tre (tax) and the registry
(legal), with full integra-
tion.

Registro de la Propiedad —
legal registration of property
rights and encumbrances.

Dual system:the cadas-
tre (tax) and registry (le-
gal) are parallel and ac-
tively integrated.

Grundbuch is a land registry
maintained by the courts.

Dual system: cadastre
(technical) + Grundbuch
(legal). Very high accu-
racy.

Unified State Register of
Rights (USRR), maintained
by the Ministry of Justice, in-
tegrated with eGov.

Integrated system: ca-
dastre and registration of
rights work through uni-
fied services.

Coun- Cadastre

try (main features)

France | It is based on the Napoleonic ca-
dastre (since the 19th century); the
purpose is the tax accounting of all
lands and buildings; cadastre =
maps + descriptions.

Spain Catastro Inmobiliario is a geometric
cadastre that is mandatory for taxa-
tion; it covers all lands and build-
ings.

Ger- Liegenschaftskataster is an accu-

many rate geodetic cadastre (maps, bor-
ders, areas).

Ka- State land cadastre + real estate

zakh- cadastre (digital database, coordi-

stan nates, boundaries, assessment).
Note: compiled by the author

Table presents a comparative analysis of
the cadastral systems of France, Spain, Ger-
many, and Kazakhstan, reflecting differences
in the level of digitalization and integration with
registration structures. In France, the cadastre
performs mainly tax functions, in Spain it com-
bines geometric accuracy with legal registra-
tion, and in Germany the technical cadastre is
fully linked to the land registry. The Kazakh

system based on the Unified State Real Estate
Cadastre and the Unified State Register of
Rights is developing towards combining the ca-
dastre and registration into a single digital plat-
form, which corresponds to international trends
in the formation of a "smart cadastre".

Discussion

The current state of cadastral registration
in the Republic of Kazakhstan is marked by an
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active process of digital transformation. Signif-
icant steps have been taken to modernize ca-
dastral services, introduce electronic records,
and develop digital platforms for land manage-
ment. However, challenges remain, including
data incompatibility, duplication of functions,
and insufficient automation. These issues con-
tinue to affect the efficiency, reliability, and
overall transparency of the system.

The effectiveness of the cadastral system
depends on integrating accounting with regis-
tration, tax, and geographic information sys-
tems. Such integration would create a unified
digital platform, improving data coordination,
reducing redundancies, and enhancing accu-
racy. It would also support better decision-mak-
ing for authorities, property owners, and busi-
nesses, while enabling more efficient manage-
ment of land resources.

Global experience shows that digitaliza-
tion and standardization increase transpar-
ency, shorten processing times, and improve
spatial data accuracy. Online rights registration
services and geoportals demonstrate potential
for adaptation in Kazakhstan, enhancing ser-
vice delivery and government-public interac-
tion.

Blockchain technologies and smart con-
tracts offer opportunities to increase trust in ca-
dastral data while reducing administrative bar-
riers. The use of three-dimensional models and
geoinformation systems improves land ac-
counting accuracy and supports urban plan-
ning and sustainable land use management.

Further development should follow inter-
national standards such as ISO 19152 (LADM).
These standards ensure data unification, com-
patibility with foreign systems, and enable in-
ternational cooperation. Implementation of
these approaches will create a modern, stable
cadastral system capable of effectively manag-
ing land resources and property relations in Ka-
zakhstan.

Conclusion

1. The study showed that cadastral regis-
tration in Kazakhstan is undergoing a stage of
digital transformation aimed at improving the
quality and efficiency of spatial data. Despite
the progress made, the system needs to be up-
graded and integrated with modern digital plat-
forms.

2. The main problems are the fragmenta-
tion of information resources, low automation
and poor compatibility of departmental sys-
tems. The solution is possible through the in-
troduction of GIS technologies, blockchain plat-
forms and smart contracts for transparency
and automation of processes.

3. An important area is the integration of
cadastral and construction data within Geo
BIM, combining the technical and legal aspects
of real estate. The application of the ISO 19152
(LADM) standard will ensure the unification
and comparability of data with foreign systems.

4. Kazakhstan is moving towards the cre-
ation of a "smart cadastre", a digital platform for
accounting, analysis and management of land
resources. This requires updating the regula-
tory framework, staff development, and the
gradual introduction of digital solutions into
public administration.

5. Thus, the improvement of the cadastral
registration system is a strategic direction for
the modernization of land relations, ensuring
their transparency, efficiency and sustainable
development of the territories of the Republic
of Kazakhstan. The implementation of the pro-
posed measures will make it possible to form a
modern, integrated and technologically ad-
vanced cadastral accounting system that
meets international standards and national pri-
orities.

Conflict of interests: the author declare
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