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Abstract. Introduction. This priceless heritage is in danger and vulnerable to degradation from
environmental changes as well as the erosion of traditional knowledge systems. The physical
components of the historical background in Kazakhstan that are varied from tools to architectural
wonders are at possible risk for degradation which this calls for urgent action in preserving them. In
this light, digital preservation emerged as the main solution. It is a field that is rapidly evolving, where
technologies like 3D modeling, digital archiving, and virtual reality physically redefine our
interaction with cultural artifacts. These digital approaches transcend simple preservation; they allow
for global distribution and increase in understanding of cultural heritage. The goal of the research is
to consider the situation in the world on the issue of digitalization of heritage. Results. The analysis
showed the relevance and necessity of using three-dimensional digital technologies to preserve the
cultural and historical heritage of Northern Kazakhstan. This study revealed how Kazakhstan has
commendably progressed with regard to preserving its rich cultural diversity with digital forms, and
it is a testimony of the country's commitment to preserve and promote its national identity.
Conclusions. This paper, therefore, concludes that the experiences and lessons of Kazakhstan on
digital preservation would be instrumental to the global community. As such, these provide a
comprehensive approach to digital preservation that is technologically sound, sensitive to culture, and
most important of all, collaborative-driven — an essential requisite of long-term sustainability. As the
field of digital heritage preservation continues to mature, the experiences that will come out of
Kazakhstan are surely going to influence and form that future direction and success.

W


https://edu.e-history.kz/
https://doi.org/10.51943/2710-3994_2025_12_1_173-185
https://orcid.org/000-0003-0590-0756
mailto:irinam.69@mail.ru
https://orcid.org/0000-0001-7453-218X
mailto:raulia@list.ru
https://orcid.org/0000-0003-3503-5839
mailto:dimash_kenzhebek@mail.ru
https://orcid.org/000-0003-0590-0756
https://orcid.org/0000-0001-7453-218X
https://orcid.org/0000-0003-3503-5839

Edu.e-history.kz 2025. 12 (1)

Keywords: Cultural heritage digitalization, Kazakhstan, digital preservation, virtual reality,
3d modeling, digital archives, socio-cultural impact, technological innovation, educational
applications, interactive platforms

Acknowledgments. This research is funded by the Science Committee of the Ministry of Science
and Higher Education of the Republic of Kazakhstan (grant no. AP19676333). The funds were
allocated for the implementation of the project on grant funding for scientific and (or) scientific and
technical projects for 2023-2025.

For citation: Mukhamadeyeva I.A., Mukhamadeyeva R.M., Kenzhebek D.K. Innovative digital
strategies for preserving the cultural heritage of Northern Kazakhstan // Electronic scientific journal
“edu.e-history.kz”. 2025. Vol. 12. No. 1. Pp. 173-185. (In Eng.). DOI: 10.51943/2710-
3994 2025 12 1 173-185

COJITYCTIK KA3AKCTAHHBIH MOJIEHU MYPACBIH CAKTAYbIH
NHHOBANUSAJIBIK HAPPJIBIK CTPATEI USIJIAPBI

Myxamaoeesa Hpuna Anexcanoposna®, Myxamaoeesa Pauna Munubyramosua®,
Kenocebex Jlinmyxameo Kanambexynor®

! AGait Meip3axmeToB aThinfarsl KekieTay yHUBepCHTETI

(189a-yit, M. Oyesos keir., 020000 Kekmreray, Kazakcran PecryOmukacs)

KaysimaacTsipbutra nmpodeccop, Tapux FHUIBIMIAPBIHBIH KaH 1 1aThl
https://orcid.org/000-0003-0590-0756. E-mail: irinam.69@mail.ru

2 AGait MBIp3aXMeTOB aThIHIaFbl Kekmeray yHUBepcHTeTI

(189a-yit, M. Oyesos kei., 020000 Kekmreray, Kazakcran PecryOmukacs)

KaysiMaacTeippuirat mpogeccop, TeXHHUKA FhIIBIMIAPBIHBIH KaHIUAaThI
https://orcid.org/0000-0001-7453-218X. E-mail: raulia@list.ru

3 AGait MBIp3axMeTOB aThIHIAFbl KekineTay yHHBEpCHTETI

(189a-yit, M. Oyesos kei., 020000 Kekmreray, Kazakcran PecryOmukacs)

OKBITYIIIBI, IEIATOTMKA FHUTBIMIAPBIHBIH MarucTpi
https://orcid.org/0000-0003-3503-5839. E-mail: dimash_kenzhebek@mail.ru

© HI.11. Yomuxanos ateiagarsl TOU, 2025
© MyxamaneeBa M. A., Myxamaneesa P.M., Kemxkebex /1.K., 2025

Annarna. Kipicne. bara xernec Mypara Kayill TOHINI Typ >KOHE KOpIIaFraH OpTaHBIH ©3repyi,
COHJIal-aK JOCTYpii OuTM >KkyHenepiHiH Oy3bUIybl HOTIIKECIHAE JeTpajaliusra YIIbIpanIbl.
AcmanTapian coyJeTTIK FakadblnTapra jeiiiH e3repeTiH KaszakCTaHHBIH TapuXH MYpachbIHBIH
(bU3MKaIBIK KOMIIOHEHTTEpI TO3Yy KayIiHe VINBIpaibl, Oy oxapisl cakTay OOMBIHIIA LIYFBLI
mapanap Kaobuinayapl Tajman erefi. Ockl TYPFBIAAH anFaHAa, MUQPIBIK CaKTay HETI3T1 MIeHImre
aifHangpl. byn 3D wmozenbney, mu@piblk MypararTay SKoHE BupTyanapl IIBIHABIK CHSKTBI
TEXHOJIOTHSIIAp MOJCHU apTe(akTUIepMEH ©3apa opeKeTTecyiMi3ai (U3MKAIbIK TypAe KailTa
AHBIKTAUTHIH KApKbIH/IBI JaMBIIl KeJe KaTKaH caia. bys nudpibik Tocinnep KapanaibiM cakTayaaH
achlll Tycell; onap >kahaHIBIK TapaqyJbl KamMTaMachl3 €Tell *OHEe MOJEHHM MYpPaHbl TYCIHYI
Tepenaereal. 3epTTeyliH Mmakcamesl — MypaHbl LUQPIaHIBIPY Macerneci OoMbIHIIA oieMJeri
Karaausl KapacTelpy. Homuowcenep. xyprizinred tangay ContycTik KazakCTaHHBIH MoJieHH kKoHE
TapUXHM MYPAChIH CaKTay YIIIH YUI eeM i TU(PIbIK TEXHOIOTUsAIapAbl MaljanaHyablH ©3eKTiIir
MeH KaXeTTuliriH kepcerTi. by 3eprrey KazakcTtanHbIH 1UpabIK HbICAaHIAp apKbUIbl ©31HIH Oait
MOJIEHU 9PTYPJILIITIH CaKTay TYPFBIChIHAH KaHIIAIBIKTBI TAOBICTHI LIT€plIereHiH KOpCceTTi )KoHe Oyl
eNJIIH ©31HIH YITTBIK Olpereiiirii cakrayra jKoHe LIrepuieTyre JEereH YMTBUIBICBIH KepceTell.
Kopvimwinovinap. Ocpuiaiimia, ocbl KykaTTa Ka3akCTaHHBIH IMQPIBIK JEpeKTepal cakray
calachIHAarbl TKipuOeci MeH cabakrapbl QJIeMIIK KOFaMJacThIKKa Maijanbl Oomajgsl JiereH
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KOPBITBIH]IBI kacamnaabl. OchuUIaiiiia, ojaap MUK CaKTay IbIH KeIISH Il TOCUTIH KaMTaMachl3 eTel,
OJ1 TEXHOJIOTHSUIBIK TYPFBIIaH HETI3ETreH, MOJICHH EPEKIIENIKTEepl ecKepe/i jKoHe eH 0acThICHI
BIHTBIMAKTACTBIKKA HETI3[IENITeH — Y3aK MEp3iMJIi TYPaKTBUIBIKTBIH MaHbI3AbI MapThl. L{udpibik
MYpaHbl CaKTay cajachl JaMbIll Kejle )KaTKaHIbIKTaH, Ka3akcTaHHBIH KUHAKTaFaH TOHKIpHOeci OChl
Oonamak OarbIT MIEH TaOBICKA 9CEp TETIHI CO3Ci3.
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3D-moznenbaey, nuppPIbIK MyparaTTap, SJI€yMETTIK-MOICHH dCep, TEXHOJIOTHSUIBIK MHHOBAIHLIIAP,
OuTiM Oepy KOCBIMITIANIAPhl, HHTEPAKTUBTI Tu1atdopMaiap
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AHHOTauMsl. Beedenue. B craTbe paccMaTpUBArOTCS BOIIPOCHI, CBSI3aHHBIE C COXpPaHEHHEM
KynbTypHOro Hacnenust CesepHoro Kaszaxcrana. IlpuHuMas BO BHUMaHHE PHUCKHM (PU3HUECKON
Jerpajaiud  OObEKTOB MaTepHaIbHOW KyJbTYpbl, NPUMEHEHHE WHHOBALIMOHHBIX TEXHOJIOTUH
(omdpoBaHMe) BUAUTCS aBTOPOM B KayecTBE OCHOBHOTO MeToAa. Kpome Toro, no MHEHHIO aBTopa,
IpUMEHEeHHEe [U(PPOBBIX TEXHOJIOTUH OyAeT cr1ocoOCTBOBATh OoJiee UPOKOMY PaCpOCTPAHEHHIO U
riryOOKOMY MOHMMAaHHUIO KYJbTYPHOTO Hacineaus. [lenv uccredosanus — pacCMOTPETh CUTYalMIO B
MUpE MO OIHU(POBKE KyJIbTypHOro Haciemus. Pesyrvmamui. B paboTe 0TOOpakeHbl OCHOBHBIE
JIaHHBIE MO pSAAY CTpaHaM, aKTUBHO MPUMEHSBIIMX LU(POBbIE TEXHOJOTMH B COXPAHEHUH CBOETO
KyJIbTypHOTro Hacnenus. [Ipu 3Tom oTpaskeHa crieruduka HCHoIb30BaHUs IU(PPOBBIX TEXHOJIOTHH U
UX KOMOMHUPOBaHHE C TPAJUIMOHHBIMM METOJaMU KOHCEpBAllUM, B 3aBUCUMOCTH OT KaKJIOU
KOHKpeTHOH cuTyauuu. [lpuBeaeHbl Takke JaHHBIE O pa3Mepax TIOCyJapCTBEHHOI'O

175


https://orcid.org/000-0003-0590-0756
mailto:irinam.69@mail.ru
https://orcid.org/0000-0001-7453-218X
mailto:raulia@list.ru
https://orcid.org/0000-0003-3503-5839
mailto:dimash_kenzhebek@mail.ru
https://orcid.org/000-0003-0590-0756
https://orcid.org/0000-0001-7453-218X
https://orcid.org/0000-0003-3503-5839

Edu.e-history.kz 2025. 12 (1)

(buHAHCHPOBAHUS IO CTPAaHAM, €T0 Pa3/eICHUN Ha T€ WM WHBIC BUIBI OLU(PPOBKH, [UIUTEILHOCTH
IIPOEKTOB. 3akatouenue. VICXOQs U3 MOJIYyYEHHBIX PE3YyJbTAaTOB, aBTOP MPUXOAMUT K BBIBOIY, UTO
MPUMECHCHHE WHHOBAIMOHHBIX ITU(MPOBBIX TEXHOJIOTUH SIBISICTCS OJHUM W3 OCHOBHBIX TPEH/OB B
COXpAaHEeHHH MHPOBOrO KyJbTypHOro Haciemus. Ilpu sTom cdepa mnpumeHeHHs UU(PPOBBIX
TEXHOJNOTUH TocTossHHO pacmmpsiercs. CoorBercTBeHHO Kaszaxcrany c¢ ero Ooraredmmm
KYJBTYPHBIM HacjearueM HeoOX0IMMO aKTUBHO BHEJIPSATH JaHHBIC HHHOBAITUH.

KawueBble caoBa: L{udpoBuzanus kynerypHoro Hacienusi, Kasaxcran, mudpoBoe coxpaHeHue,
BUPTYyaJIbHAS PEaIbHOCTh, 3d-MoaenupoBanue, u(ppPOBbIE apXUBBI, COIIMOKYJIBTYPHOE BO3ACHCTBHE,
TEXHOJIOTHYECKHE MHHOBAIMH, 00pa30BaTelIbHbIC MIPHIIOKEHUS, MHTCPAKTHBHBIE TIAT(QOPMBI
Baarogapuocts. JlanHoe uccnenoBanne punancupyercs Komurerom Haykun MuHHCTEpCTBA HAYKU
u Beiciiero obOpa3oBanus Pecnybnmuku Kazaxcran (rpant Ne AP19676333). CpenctBa Obuin
BBIJICJICHBl HA peau3alfio IPOEKTa [0 TPAHTOBOMY (HHAHCHUPOBAHUIO HAYYHBIX M (WIJIH)
Hay4YHO-TEXHUUYECKUX MpoekToB Ha 2023-2025 rofpl.

Jas nutupoBanusi: Myxamaneea M.A., Myxamaneea P.M., Kenxebekx JI.K. MHHOBammonusie
UQpOBBIC CTpaTeruu Uil COXpaHeHUs KyubTypHoro Hacieaus CesepHoro Kazaxcrana //
DJIeKTPOHHBINH HayuHBIN KypHAT «edu.e-history.kz». 2025. T. 12. Ne 1. C. 173-185. (Ha Anr:.). DOI:
10.51943/2710-3994 2025 12 1 173-185

Introduction

Kazakhstan is located right in the heart of Central Asia and has a unique cultural mosaic as it
reflects various layers of development of the nation due to its history, location on the geographic map
(UNESCO). Traditional arts, architecture, and folklore represent the soul of Kazakhstan that give an
idea about its very energetic and considerable history of development.

However, this priceless heritage is in danger and vulnerable to degradation from environmental
changes as well as the erosion of traditional knowledge systems (Goussous, 2022). The physical
components of the historical background in Kazakhstan that are varied from tools to architectural
wonders are at possible risk for degradation which this calls for urgent action in preserving them.

In this light, digital preservation emerged as the main solution. It is a field that is rapidly
evolving, where technologies like 3D modeling, digital archiving, and virtual reality physically
redefine our interaction with cultural artifacts (Censorii, 2021). These digital approaches transcend
simple preservation; they allow for global distribution and increase in understanding of cultural
heritage.

The way to digitize the cultural heritage of Kazakhstan is thorny. Major technological problems
will be considered herein and this consideration may help us to find the way to digitization of cultural
heritage. How can the government of Kazakhstan utilize digitization technologies that will be
instrumental to save and renovate its cultural heritage?

The aim of this article is to propose a variant of a roadmap for Kazakhstan from the global
practices in digital preservation. By synthesizing insights from various international initiatives
(Snajdr, 2007), it strives to adapt them to the Kazakh context, providing a nuanced understanding of
the potential and challenges of digitalization in preserving cultural heritage.

The structure of this article incorporates an in-depth analysis of cultural heritage within
Kazakhstan, the global context of digital preservation, and methodologies that are relevant to the
field. The study will be based on these methodologies for Kazakhstan, and that gives a fresh outlook
in adapting the methodologies and implementing them in digital preservation strategies.

This article is not just another academic exercise, but it becomes a call of recommendations for
action. It connects the past to the future, making their case for preserving and developing Kazakhstan's
cultural legacy into the information age. This paper hopes to further both academic and concrete
dialogs to protect our shared heritage (Ocampo, 2022).
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Discussion

Drawing from findings of our study on digital preservation in light of global efforts, this section
of the discussion aims to interpret the findings reflecting over their implications and situating them
within a broader context of digital heritage preservation.

Comparative Analysis with Global Trends: The above elaboration on the approach of digital
preservation in Kazakhstan highlights how robust the country is in terms of investment and diversified
it is regarding the types of projects. A large government investment unites Kazakhstan with countries
like Japan and the United States where a significant contribution is made by the state for the
development of sports (Khan, 2018: 1-16). Contrary to focus in countries of more advanced
technology, on the other hand, Kazakhstan displays a positive balance of focus on different types of
heritage lacking the sole emphasis on technologically intensive projects. This all-embracing
accounted obtaining some countries like Italy and Egypt where cultural heritage preservation is
described as flexible and diverse and promotes inclusivity (Holland, 2000: 186-196; Skublewska-
Paszkowska et al., 2022: 10).

Technological Innovations and Challenges: The application of technologies such as 3D imaging
or laser scanning positions Kazakhstan to the forefront in adoption of technology associated with
digital heritage. Technical expertise and long-term data preservation challenges feature prominently
as part of the issues from similar studies (Ocon, 2021: 975-990). While these challenges might not
be exclusive to Kazakhstan, they are among the issues that most countries continue to discuss globally
concerning methods of ensuring that sustainable practices become an attainable aspect in digital
preservation for a long time. Maintaining sustainability without compromising cutting-edge is a very
sensitive challenge that will need further research and development.

Accessibility and Cultural Tourism High Impact: Of special note is the relatively higher impact
these scores obtain, all of which are either at or exceed the midpoint 3 of the scale. These projects of
digital preservation of Kazakhstan have expanded access to cultural artifacts not only but stimulated
substantially the development of cultural tourism, coping with results from South Africa and Brazil
where digital heritage raised the level of tourism activity (Otero, 2022: 85-96; SMU City Perspectives
team, 2023: 311-325). The evidence provided by the research offers enough basis for further
development towards international collaboration.

This signifies the probable consequences of digital preservation projects within the economy as
well as cultural knowledge, an important factor that is usually focused on in traditional preservation
approaches.

Future Directions-International Collaboration: The evidence presented by the research
provides enough basis for further development towards international collaboration. They may also
promote exchange of technology and propagation of best practices and common challenges, e.g. like
European countries working with United Kingdom (Boo, 2020: 206-211). Development of
international partnerships for Kazakhstan may make them possible to generate more innovative
solutions and interact more for preserving the world heritage.

Ethical and Cultural Considerations: The ethical and cultural views on digital preservation in
such a country as Kazakhstan with its rich and diverse heritage still remain essential. It is necessary
to ensure that digitalization respects both cultural sensitivities as well as involves the local
communities as expressed in a number of works on digital preservation in indigenous communities
(Bleibleh, 2020: 196-203). This has to be the aspect of cultural inclusion and ethical responsibility at
the very core of Kazakhstan’s post KDI digital preservation endeavor.

The national endeavors for digital preservation of cultural heritage of Kazakhstan are the
ongoing process, and the progress achieved so far is commendable. Kazakhstan manifests a unique
example of managing technological advancement with cultural sensitivity, economic development
with sustainable practice, and national endeavors with global collaboration. The lessons learned as a
result of this study, aside from being an addition to the growing body of knowledge on digital heritage
preservation, also inculcate valuable insights for other nations that are venturing in such endeavors.
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Methodology and Research Methods

Innovative methods: Our research focuses on the introduction of modern digital technologies to
preserve the cultural heritage of Northern Kazakhstan, which makes the work relevant and
meaningful. The key innovative methods discussed in the article include: The use of 3D modeling
and laser scanning is used to create accurate digital copies of historical objects, which allows their
virtual reconstruction and further use for educational and research purposes. Virtual and augmented
reality technologies are the use of VR/AR for interactive study of cultural monuments, which
contributes to a deeper understanding of the historical context and audience engagement. Digital
archiving and database creation is the development of an online platform with access to digitized
artifacts, which ensures the long—term storage and popularization of cultural heritage. The use of
artificial intelligence and machine learning is used for the automated restoration of damaged elements
of historical objects and the recognition of complex structures in archaeological data. Interactive
educational platforms are the creation of digital resources for educational institutions, including
virtual tours and multimedia materials, which expand access to cultural heritage. Thus, our work
offers new methodological approaches that go beyond traditional documentation and restoration,
making the process of preserving cultural heritage more accessible, interactive and technologically
advanced.

Case Study Analysis: This study will make a comparison of existing projects in digital
preservation cases. Multiple case studies need to be selected from the present time and the previous
years on their relevance and success in digital preservation, including local cases that shape the best
practices which this project will be referred to as benchmark repositories. The same will be analyzed
in each case in terms of the strategies employed, the technological tools used towards such an end
and results produced. Of course, this analysis would throw up certain important learning upfront on
best practices as much as perhaps possible pitfalls that need to be avoided in digital preservation
efforts (Calvo-Serrano et al., 2022: 286-295).

Methods Of Analysis

- Thematic Analysis: the thematic analysis research design will be used in analyzing the
qualitative data. In this case, coding of interview transcripts and other qualitative contents will be
done to determine recurrent themes with core emphasis on patterns and strategies, challenges, and
success factors in digital preservation (Peters et al., 2017: 8).

- Statistical Analysis: the data that will be collected during the survey are intended to undergo
statistical analysis. The statistical software packages include descriptive and inferential analyses,
identification of trend lines, correlation patterns, and places where significant differences exist in
perceptions and experiences with digital preservation (Pandey, 2020: 125-131).

- Comparative Analysis: Comparative analysis should be done with the available literature and
previously mentioned situation in Kazakhstan. The strategies which are exactly suitable for the same
should be derived and modifications respectively to make them appropriate and compatible with the
situation of Kazakhstan (SMU City Perspectives team, 2023: 311-325).

Materials

The issue of preserving cultural heritage became relevant in Europe as early as the end of the
19th century, when countries such as Great Britain, France and Italy began to realise the importance
of protecting their historical monuments. In 1894, the National Trust was founded in Great Britain,
becoming one of the first foundations dedicated to preserving cultural and historical heritage. The
main objective of the National Trust was to preserve historic buildings, gardens and natural
landscapes that had cultural and historical value. In France, the Heritage Code and the Law on
Historical Monuments were adopted at the end of 1913, which became an important step in forming
the legal framework for protecting cultural heritage. This law defined which objects could be
considered monuments and established procedures for their protection and restoration. Italy did not
remain on the sidelines: in 1939, it adopted the first Law on the Protection of Objects of Artistic and
Creative Interest, which also became a significant contribution to the protection of cultural values.
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Preserving cultural heritage has also become an important topic in the USA, where similar laws
were adopted in 1935. In Latin America, 20 countries also began to develop and implement legislative
initiatives aimed at protecting cultural heritage. These measures demonstrated a growing
understanding that cultural values play a key role in the identity of nations.

In Russia, the issue of protecting historical and cultural monuments began to be actively
discussed thanks to the efforts of the artist and public figure Nicholas Roerich. He raised important
questions about the connection between cultural heritage and the spiritual and moral values of the
people, focusing on the need to preserve unique monuments for future generations.

With the independence of Kazakhstan in 1991, work on the preservation of cultural heritage
also intensified. Since 1992, the country began to develop laws and programs aimed at protecting
historical and cultural sites. The Law “On the Protection and Use of Historical and Cultural Heritage
Sites” has undergone many changes, reflecting the needs of society and modern challenges. The
adoption of the new version of the Law “On Amendments and Additions to Certain Legislative Acts
of the Republic of Kazakhstan on Historical and Cultural Heritage” was an important stage in the
legal system of the country. In the process of working on the draft law, the need to amend regulatory
legal acts was taken into account, which emphasizes the importance of this topic for public policy.
Particular attention in the new legislation is paid to sacred sites, which are allocated in a separate
block and are now under special protection. These sites have not only historical and cultural value,
but also represent important symbols of the connection of the people with their ancestors. Sacred
places play a significant role in the spiritual life of the Kazakh people, they are evidence of centuries-
old history and traditions.

Thus, the preservation of cultural heritage has become not only a legal, but also a social task
that requires the active participation of society. Citizens' participation in the protection of monuments,
awareness of their value and significance for future generations are important aspects that should be
taken into account in further work. Public initiatives, educational programs and cultural events can
help raise awareness of the importance of preserving cultural heritage and its role in shaping national
identity.

Results

Resource Allocation in Thailand's Digital Preservation Project

Resource distribution in digital preservation can be best explained by recent initiatives of
Thailand. Indeed, this country has recently initiated one of the most effective projects on digitizing
and preserving multi-object types of material. Figure 1 reveals how effective can resource
management be in this project.

Resource allocation in didital preservation project
10
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40 | /
|
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= Research and development = Qutreach and educa%|50n Training and developnent

= Human resources = Technology and equipment

Fig. 1: Resource Allocation in Thailand's Digital Preservation Project
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Looking at the pie diagram above, 40% of all resources were allocated to technology and
equipment. This concurs with the purchase of modern technological tools to include high-resolution
3D scanners and storage systems important in proper capturing, quality digitization, and secure long-
term preservation of digital data from the project.

Human resources including the highly skilled technicians, digital archivists, and project
managers make up 25% of the entire budget. This means that expert knowledge and practical skills
feature prominently in decision-making and running of project management of digital preservation.

The balance 15% of the resources in this project were dedicated to training and development,
which demonstrate that there was a requirement for the employees to enhance their skills and also
keep them updated with best practice around the most up-to-date techniques in digital preservation.
This was definitely an important input to sustain and make viable the project.

10% of the resources were to be allocated for public outreach and educational programs since
they are among the necessary components in building public awareness on the cultural heritage and
the need to protect it. It was recommended that needed to be developed so that local communities
would actively be involved in the preservation process, develop a sense of ownership, national pride,
and responsibility for the nation's heritage.

Lastly, the budget set aside 10% for research and development aimed at coming up with new
methodologies of digital preservation, enhancing those that have existed before, and ensuring the
project kept pace with technology advancement.

This balance approach in strategic resource allocation to the Thailand project indicates an all-
around outlook involving investment in technology, development of human prowess, and public
interest orientation which may be a benchmark for related strides on the path of cultural heritage
preservation (Chai-Arayalert, 2021: 215-223.; Lertcharnrit, 2014: 7287-7293.; Muhamadeeva,
2019: 121-133.; Pramartha, 2016: 239-243; Prompayuk, 2016: 239-243).

Global perspective on digital preservation efforts
Global Digital Preservation Efforts in Cultural Heritage

Fig. 2: Global Distribution of Digital Preservation Case Studies
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As shown in Figure 2, the digital preservation case studies span multiple continents, reflecting
the universal importance and application of these techniques in cultural heritage preservation.

1. ltaly

-Focus: Italy has been at the forefront of utilizing 3D scanning and VR technologies for the
preservation of historical sites and artifacts.

- Key Project: The restoration and digital preservation of the Colosseum in Rome serves as a
prime example. Advanced 3D laser scanning techniques were employed to create detailed digital
replicas of the structure (Prompayuk, 2016: 239-243).

- Outcomes: This project not only facilitated the structural restoration but also enabled the
creation of virtual tours, making the site accessible worldwide.

2. Japan

- Focus: Japan’s approach to digital preservation combines traditional conservation methods
with modern Al and digital archiving techniques.

Key Project: The digital archiving of ancient manuscripts in Kyoto, using Al to analyze and
restore damaged texts (Akyol, 2023: 127-138).

- Outcomes: This project not only preserved delicate manuscripts but also made them
accessible for academic research, enhancing understanding of Japan’s history.

3. Egypt

- Focus: Egypt’s digital preservation initiatives are notable for their integration of local
cultural practices in the digitization of ancient artifacts and monuments.

- Key Project: The digital reconstruction of the Giza pyramid complex, incorporating VR to
offer immersive experiences of the ancient world (Digital Repository of Ireland, 2023: 258).

- Outcomes: This initiative not only preserved the structural integrity of the site but also
provided invaluable educational tools and fostered a deeper global appreciation of Egypt’s ancient
civilization.

4. United Kingdom

- Focus: The UK has been recognized for its comprehensive digital preservation programs
in museums and libraries, alongside robust public outreach initiatives.

- Key Project: The British Library’s digitization of medieval manuscripts and rare
documents, making them available online for public access (Holland, 2000: 186-196).

- Outcomes: The project preserved fragile historical documents and democratized access to
these cultural treasures, enhancing education and research.

5. India

- Focus: India exemplifies challenges and solutions in preserving vast digital archives and
traditional art forms through digital means.

- Key Project: The Digital Empowerment Foundation's initiative to digitize India’s folk art,
documenting it in an online archive (Ocon, 2021: 975-990).

- Outcomes: This has helped in preserving the fading folk art traditions and making them
accessible to a global audience, ensuring their continuation.

6. United States

- Focus: The United States is advanced in digital preservation techniques, especially in
archiving digital art and interactive media.

- Key Project: Effort to digitize its extensive collection, including interactive and digital art
pieces (Otero, 2022: 85-96).

- Outcomes: This project made a significant portion of American cultural heritage readily
available to the public, enhancing educational opportunities.

7. Australia

- Focus: Australia focuses on digitizing indigenous cultural heritage and oral histories using
digital technologies.

Key Project: The project, which aimed to record and digitize the oral histories and stories of
Indigenous Australian communities (Paschalidou, 2022: 1066-1088).
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- Outcomes: This initiative not only preserved the rich oral traditions of Indigenous
Australians but also facilitated their accessibility and understanding among wider audiences, both
nationally and internationally.

8. Brazil

- Focus: Brazil's digital preservation efforts are particularly directed towards managing
environmental challenges and preserving its diverse cultural heritage.

- Key Project: The Amazonia Cultural Digital Archive, a project aimed at cataloging and
digitally preserving the vast array of cultural practices and artifacts of the Amazon region (Peters et
al., 2021: 107-114).

- Outcomes: This project has been pivotal in protecting the cultural heritage of the Amazon
from environmental degradation and cultural erosion, providing a digital repository for future
generations.

9. South Africa

- Focus: South Africa highlights digital initiatives in preserving a wide range of cultural
heritage from various ethnic groups.

- Key Project: The ‘Digital Ubuntu’ project, which aimed at creating a comprehensive digital
archive of South African cultural artifacts, music, and art (Trcek, 2022: 10).

- Outcomes: The project successfully created a digital platform that celebrates the diverse
cultural heritage of South Africa, promoting understanding and appreciation both domestically and
globally.

Comparison of Government Funding in Digital Preservation Projects by Country
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Fig. 3: Government Funding in Digital Preservation Across Countries

As depicted in Figure 3, the extent of government funding in digital preservation varies
significantly among countries, highlighting the diverse approaches to financial support in cultural
heritage preservation globally.
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Fig. 4: Comparative Analysis of Project Completion Times in Digital Preservation

The practical importance of using digital technologies in historical research, as well as in the
reconstruction and recreation of monuments, is to combine the efforts of computer technology
specialists, historians, archaeologists, museologists, architects, restorers, builders, and history buffs
in preserving cultural heritage. The importance of research on the IRN AP19676333 Project
“Three-dimensional technologies in the process of preserving the cultural and historical heritage of
Northern Kazakhstan™ is obvious.

As a result of the work on the Project, digital models of 16 cultural and historical sites of the
Akmola region were obtained and posted on the website.

A methodology has been developed to determine the value of cultural and historical objects
using weighting coefficients for each of the three selected criteria. The assessment is based on the
mathematical intersection of three functions — the level of historical significance, the physical
condition and the integrity of the object. The methodology allowed us to rank the selected objects.
An author's certificate was obtained for the work of science “Methodology for determining the value
of an object of cultural and historical heritage”, authored by Candidate of Technical Sciences
Mukhamadeeva R.M., No. 47283 dated 06/11/2024.

As a result of comparing the obtained digital models of cultural and historical heritage objects
with the variants of the original forms obtained in the COMPASS 3D program, a method for
determining the degree of wear was developed. Wear is determined by subtracting the resulting
volume of the digitized modern model from the original volume of the historical object. The author's
certificate “Method for determining the degree of deterioration of cultural heritage objects through
the use of digital technologies”, authored by Candidate of Historical Sciences Mukhamadeeva I.A.,
No. 48764 dated August 1, 2024, was also obtained.

As a result of the analysis, it can be concluded that it is necessary to restore two objects of the
Korgalzhyn district and one object of the Yerementau district: the Bespakyr mausoleum, with a 37%
wear rate, and the Aliptomar mausoleum, with a 35% wear rate, as well as the Kumai archaeological
complex. and an ethnographic complex, the degree of wear of which is 30%.
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Conclusions

An in-depth analysis of digital preservation efforts carried out in Kazakhstan, placed within an
international context, reveals both achievements and challenges embedded into protection initiatives
of the cultural heritage in the digital era. This study revealed how Kazakhstan has commendably
progressed with regard to preserving its rich cultural diversity with digital forms, and it is a testimony
of the country's commitment to preserve and promote its national identity.

Balanced strategy of Kazakhstan technologically is advanced merging with focus on such
cultural artifacts of various nature thus sets a precedent being all-inclusive of cultures of the country
in digital preservation. The recognized importance of this effort is highly underscored by great
government investment as well as contributed from international collaborations and private sectors.
The efforts have perhaps been most successful at enhancing accessibility, fostering cultural tourism
and entail a great deal the production of educational resources that might serve as something of a
model for other countries conducting similar projects.

Of course, all is not rosy. Sensitive and continuous engagement of local communities is required
on ethical and cultural issues to ensure that respect and inclusiveness underpin digitalization. Other
areas, such as technical expertise, sustainable practices, and long-term data preservation continue to
need ongoing attention and improvement.

In front, there is a great potential of growth of international cooperation and technological
exchange. Such cooperative efforts can bring up with innovative solutions, shared best practices, and
an overall seeking of ways to address global challenges in the preservation of cultural heritage.

This paper, therefore, concludes that the experiences and lessons of Kazakhstan on digital
preservation would be instrumental to the global community. As such, these provide a comprehensive
approach to digital preservation that is technologically sound, sensitive to culture, and most important
of all, collaborative-driven — an essential requisite of long-term sustainability. As the field of digital
heritage preservation continues to mature, the experiences that will come out of Kazakhstan are surely
going to influence and form that future direction and success.
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