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Abstract. The purpose of the study — to assess the effectiveness of digital archives as a tool for preserving and
studying media materials in Ukraine. The research methodology included an analysis of the legal framework,
an assessment of the functioning of three large open digital archives, and an online survey of 500 users. The
study revealed major gaps in the legal regulation of digital archives and the lack of uniform standards for their
organisation: between 2021 and 2023, the number of digitised documents increased by 63.5% to 8.5 million, and
the number of online requests increased by 106.7% to 3.1 million annually. The capacity of digital archives increased
by 90% to 285 terabytes. The distribution of media materials shows that textual materials (45%) and photographs
(30%) predominate, audio materials account for 15%, video materials for 8%, and interactive media for only 2%.
The use of digital archives in education varies from 25% in secondary school to 95% in postgraduate studies, with
the COVID-19 pandemic increasing the number of remote users. An analysis of the functionality of the archives
showed that 65% of users face navigation problems, and 72% have limited access to full-text versions of documents.
Promising areas of technological development include the use of artificial intelligence, which has increased search
efficiency by 70%, and blockchain, which has reduced the risk of document forgery by 90%. According to an
economic analysis, 35% of the digital archive budget is spent on digitising materials. The study showed that to
improve the efficiency of Ukraine's digital archives, it is necessary to improve the legal framework, introduce unified
standards, improve the user interface, and expand the types of media content. The study also revealed the need to
strengthen international cooperation and develop a long-term strategy for digital preservation
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educational resources

# Introduction

Digital archives play a vital role in preserving and analys-  analysis of large amounts of digital data is a challenging
ing media materials and have become an integral part task. Digital archives are a powerful tool for systema-
of modern society. Effective storage, processing, and tising, cataloguing, and providing long-term access to
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various media materials, including text documents, au-
dio and video recordings, photographs, and other types
of digital content. The study of digital archives as a tool
for preserving and studying media materials is driven by
a series of factors. The rapid growth of digital informa-
tion challenges the conventional methods of archiving
and preserving data. The variety of formats and types
of media content requires novel approaches to its or-
ganisation and classification. To ensure the long-term
preservation of digital materials, the problems of tech-
nological obsolescence and format compatibility arise.

The study of digital archives as a tool for preserving
and studying media materials has attracted the attention
of many researchers. Ya. Kryvushenko (2019) provided
an in-depth analysis of the role of digital technologies in
modern scientific research, with an emphasis on their ap-
plication to work with archival materials. The researcher
not only emphasised the role of these technologies, but
also examined in detail their effects on research meth-
odology, emphasising how digital tools transform the
processes of analysing and interpreting archival data.
The author convincingly argued that digital technologies
open new perspectives for historical and cultural stud-
ies, enabling researchers to work with large amounts of
data and discover previously invisible connections and
patterns. Ya. Moskvyak (2023) offered an innovative ap-
proach to the role of digitisation in preserving Ukraine's
intangible cultural heritage in the context of post-war
reconstruction. The researcher provided not only gener-
al statements but also concrete examples and scenarios
of the use of digital technologies for documenting and
preserving traditions, rituals, and other elements of in-
tangible culture. The significant value of the study lies in
the analysis of potential challenges and risks associated
with the digitisation of cultural heritage in the context of
post-conflict recovery.

M. Serba (2024) applied a comprehensive approach
to the analysis of open resources in Ukraine in the context
of digital transformation. The cited study was not limited
to stating the significance of electronic archives but of-
fered an in-depth analysis of their role in ensuring dem-
ocratic access to information. Digital archives were con-
sidered not merely as a technological solution, but as a
valuable tool for social change that promotes transparen-
cy and openness of society. M. Zinaman (2024) explored
archiving practices in social media and critically assessed
their effectiveness and sustainability. The researcher ex-
amined the technical, legal, and ethical issues associated
with archiving social media content, with a particular fo-
cus on preserving context and metadata. The author pro-
posed innovative approaches to automating the archiv-
ing process, including the use of artificial intelligence.

In the context of the development of digital archives
as a tool for preserving and studying media materials, it
is also important to note the efforts of other research-
ers who have addressed various aspects of this subject.
C.A. Romein et al. (2020) analysed the current state of

digital history and the preservation of historical research
and cultural heritage, highlighting the role of digital ar-
chives in historical research and cultural heritage preser-
vation. S.J. Bury (2019) investigated the transformation
of museum libraries and archives in the digital age. The
researcher analysed how the digitisation process has
changed the role of these institutions in the 21t century,
and considers them not only as repositories of informa-
tion, but also as active participants in cultural discourse.
S.J. Bury (2019) highlighted the new opportunities that
digitisation brings to museum libraries and archives,
such as wider access to collections, better preservation,
and the creation of new forms of interaction with au-
diences. The researcher also highlighted the challenges
facing these institutions, including the need to adapt
to the latest technologies and changing user expecta-
tions. M. Koolen et al. (2019) proposed an innovative
model for a critical review of digital tools used in digital
archives. The model aims to evaluate the effectiveness
and reliability of these tools, considering such aspects as
ease of use, accuracy of results, and compatibility with
various types of archival materials. The researchers em-
phasised the significance of a systematic approach to
the evaluation of digital tools, which allows identifying
the strengths and weaknesses of the tools and contrib-
uting to their further improvement. D. Agostinho (2019)
discussed the ethical aspects of access and care in digital
colonial archives and emphasises the need to address
the cultural context and historical sensitivity when work-
ing with such materials.

The growth in the amount of data produced in
digital formats requires the development of innovative
approaches to their storage and processing. The issues
of the “digital dark ages” associated with the potential
loss of access to digital data due to outdated formats
and technologies are becoming increasingly important.
Advances in artificial intelligence and machine learn-
ing technologies are opening new perspectives for the
analysis and classification of archival materials. Howev-
er, they also raise questions concerning the ethical use
of such technologies, especially in relation to sensitive
or personal data. Another notable aspect of the devel-
opment of digital archives is ensuring accessibility for a
wide range of users. Therefore, the purpose of this study
was to provide a comprehensive analysis of the potential
of digital archives as a tool for preserving and studying
media materials, to identify the key issues and prospects
for their development, and to develop recommenda-
tions for improving the functioning of digital archives in
the context of modern information challenges.

# Literature Review

A review of the literature on digital archiving as a tool for
preserving and researching media materials revealed a
wide range of approaches and perspectives in this area.
Key terms such as “digital archive”, "media materials”,

“digital information preservation” and “digital research”
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require clarification. N. Korzhyk (2022) defined a digital
archive as a system for storing and managing digital doc-
uments and data that ensures their long-term preserva-
tion and accessibility. The term “media materials” covers
a wide range of digital objects in the context of digital
archiving. M. Serba (2024) included text documents, au-
dio and video recordings, photographs, graphic materi-
als, and other forms of digital content in this category. A
prominent aspect of digital archiving is the "preservation
of digital information”, which S.J. Borgman et al. (2019)
considered as a set of technical, organisational, and
methodological measures aimed at ensuring long-term
access to digital data, while G.S. Hunter (2020) empha-
sised the role of strategic planning and development of
preservation policies for the effective management of
digital archives. M. Koolen et al. (2019) considered "dig-
ital research” in the archival context as the process of
using digital tools and methods to analyse and interpret
archival materials. C.A. Romein et al. (2020) emphasised
the necessity of developing digital research methods to
effectively harness the potential of digital archives in his-
torical and cultural research.

The literature review revealed several key areas of
digital archives research. The first area focuses on the
technical aspects of the creation and operation of digital
archives. M. Ngoepe et al. (2024) investigated the inte-
gration of digital technologies into archival education
and practice. A. Voitkov (2023) examined the issue of
long-term preservation of archives and proposed nov-
el approaches to ensuring the sustainability of digital
data. The second research area focuses on methodolog-
ical aspects of digital archives management. K. Aske &
M. Giardinetti (2023) focused on metadata and its role in
ensuring the accessibility of digital visual archives. G. Co-
lavizza et al. (2021) explored the possibilities of using
artificial intelligence and machine learning to process
and analyse archival materials. The third research area
investigates the socio-cultural aspects of digital archives.
D. Agostinho (2019) highlighted ethical issues related to
access to colonial digital archives, emphasising the need
to consider the cultural context when working with ar-
chival materials. Ya. Moskvyak (2023) explored the role
of digital archives in preserving intangible cultural herit-
age, especially in the context of post-war reconstruction.

Studies devoted to specific types of digital archives
deserve special attention. D.A. Kirsch et al. (2023) ex-
plored the possibility of using digital archives of digi-
tal documents such as emails for business history. Their
study emphasised the significance of developing con-
crete methodologies for working with distinct types of
digital materials. S. Bharti & RK. Singh (2022) proposed
a parametric approach for evaluating and analysing dig-
ital language archive development platforms, which is
vital for understanding the technical aspects of creat-
ing user-generated digital archives. S. Van Hooland &
M. Coeckelbergs (2022) evaluated the possibilities and
limitations of using unsupervised machine learning

methods to extract meaning from large digital archives.
An analysis of the scientific literature showed that de-
spite major progress in the study of digital archives,
there are some aspects that are still understudied. Spe-
cifically, the issues of integrating distinct types of me-
dia materials into a single archiving system, developing
effective methods for searching and analysing archival
materials, and ensuring long-term preservation of digi-
tal data in the face of rapid technological development
require further investigation. Furthermore, the issues of
user interaction with digital archives and evaluation of
their effectiveness in various use scenarios are under-
studied. Apart from the above-mentioned research are-
as, it is also vital to address the legal and ethical aspects
of digital archiving, as T. Sydorenko (2020) considered
digitisation as a means of improving the reputation of
libraries, which can be applied to digital archives. This
study emphasised the significance of considering not
only technical but also social aspects of digitalisation in
the cultural heritage sector.

The issue of standardisation and interoperability of
digital archives also attracts the attention of researchers.
J.C. Ramalho et al. (2022) investigated the data protec-
tion of non-relational databases, which is important for
ensuring long-term access to archival materials. M. Har-
ris et al. (2020) emphasised the need to develop innova-
tive approaches to data curation in digital archives. The
researchers proposed a method for comparing “parallel
passages” in digital archives, which opens new opportu-
nities for textual analysis and the investigation of inter-
textual relations. This study demonstrated the potential
of digital archives in developing innovative methods for
humanities research. N. Ruest et al. (2020) published
the Archives Unleashed project, which aims to improve
academic access to web archives. Their study empha-
sised the significance of developing specialised tools
and platforms for working with specific types of digital
archives. B.L. Muhammad-Bello et al. (2021) proposed
a new approach to archiving news from news agencies.
Thus, the literature review showed that the research on
digital archives as a tool for preserving and studying
media materials is an interdisciplinary field that includes
technical, methodological, socio-cultural, legal, and eth-
ical aspects. Despite the considerable progress achieved
in this field, there are a series of issues and unresolved
problems that require further investigation and develop-
ment of innovative approaches.

# Materials and Methods

The study was divided into three principal stages, which
correspond to the objective of the study. The first stage
involved a comprehensive analysis of the current state of
development of digital archives in Ukraine and abroad.
The method of analysis was used to examine the regu-
latory framework for the functioning of digital archives
in Ukraine, and key documents from official sources
were analysed in detail, including the Law of Ukraine
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No. 3814-XIl (1993) and relevant government resolu-
tions. This helped to outline the key legal aspects of the
work of electronic archives and identify gaps that need
to be addressed. The review of the functioning of the
three main open digital archives in Ukraine included a
comparative analysis based on the criteria of types of
materials available, search functions, metadata availabil-
ity, and downloading capabilities. A five-stage evalua-
tion system was created to quantify the functionality of
the archive. The user interface, system speed and inte-
gration with other resources were also considered. To
get an overall picture, the study reviewed the statistics
of digital archives usage in 2021-2023. The data was col-
lected from the annual reports of the National Archival
Fond, which include the number of digitised documents,
online requests, and archive capacity (in terabytes).
These indicators were systematically analysed to identify
trends in the development of digital archives in Ukraine.

The second stage was devoted to assessing the po-
tential of digital archives in science and education. An
online survey of archives users was conducted using
Google Forms, which covered 500 experts in social me-
dia, archives, and media studies (Guidance note..., 2021).
Only those who had at least two years of experience in this
field could take part. The questionnaire included closed
and open-ended questions to collect both quantitative
and qualitative data. The study also explored the use
of digital archives in the educational process at various
educational levels. Programmes, teaching materials, and
scientific publications that use data from digital archives
were analysed. The third stage of the study was aimed
at developing recommendations for improving digital
archiving methods. The data from the previous stages
were summarised and interpreted with an assessment
of the cost-effectiveness of the archive. This included
an analysis of the costs of creating and maintaining the
archive and the potential economic benefits of its use.
Methods of calculating return on investment (ROI) and
total cost of ownership (TCO) were applied. Furthermore,
a SWOT analysis was conducted to identify the strengths
and weaknesses of Ukraine's digital archives, as well as
opportunities and threats to their development. Based
on this data, concrete recommendations were devel-
oped to improve the legal framework, enhance the user
experience, and introduce innovative technologies in
the field of archiving. Microsoft Excel and SPSS Statis-
tics were used to process the findings, assessing the
statistical significance of the data using Student's t-test
at a significance level of p < 0.05. The qualitative analy-
sis of open-ended responses to the questionnaire was
conducted using thematic analysis. Notably, the study
was limited to the three largest open digital archives
in Ukraine, which may not reflect the entire situation.

# Results

In the modern digital society, the preservation and or-
ganisation of information largely depends on digital

archives. The purpose of a digital archive is to guarantee
long-term access to and use of information. The value
of digital archives is growing every year as an increasing
amount of data is created and stored in digital format.
Unlike conventional paper archives, digital archives have
considerable advantages. Large amounts of information
can be stored in a relatively small physical space. Mil-
lions of documents, images, video and audio files can be
stored on just a few hard drives or servers. This enables
institutions and organisations to effectively manage their
information resources. It also saves physical space and
storage costs. Fast and convenient access to informa-
tion is another advantage of digital archiving. Advanced
search and indexing systems enable users to find the
documents and data they need immediately. The archive
size is small. This feature considerably increases the pro-
ductivity of researchers, historians, journalists, and other
professionals working with large amounts of information.

Cultural heritage and historical memory find a haven
in digital archives. Theoretically, not only text documents
can be stored, but also multimedia materials. Photo-
graphs, video and audio recordings can be preserved for
posterity as valuable evidence of the past. This is particu-
larly significant in an era when most information is cre-
ated exclusively in digital format and can be lost without
proper archiving. Digital archives democratise access to
information. Thanks to Internet access, archival materials
are now accessible to many people, regardless of their
geographical location. This is essential for education, re-
search, and civic participation. People in different parts
of the world can access important documents and data.
In information theory, digital archives are viewed as sys-
tems that guarantee the long-term preservation of infor-
mation entropy. They preserve information in its original
form and prevent data loss or damage over time. This is
especially relevant for scientific research, where the ac-
curacy and completeness of data is crucial.

The transparency and accountability of organisa-
tions and governments are greatly enhanced by digital
archiving. Digital archives ensure the preservation and
accessibility of official documents, reports, and other
materials. This promotes openness and democratic con-
trol, which are essential for the functioning of an open
society and the development of democratic institutions.
Considering the knowledge management theory, digital
archives are a vital element of creating and maintaining
organisational memory. Preserving and using the expe-
rience and knowledge accumulated in an organisation
contributes to more effective decision-making and in-
novation processes. Digital archives ensure compliance
with regulatory requirements in many organisations, ef-
fectively fulfilling the requirements for retaining certain
types of documents for a certain period. This ensures
quick access to the necessary information in case of an
audit or at the request of the law.

From the standpoint of information security theo-
ry, electronic archives are a crucial object of protection.
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Critical information contained in them must be protected
from unauthorised access, alteration or destruction. For
this, it is necessary to develop and implement advanced
security systems and access control procedures. The de-
velopment of digital humanities relies heavily on digital
archives. Researchers have access to a massive number
of texts, images, and other digital artefacts that can be
analysed using computer methods. New opportunities
for research in history, literature, art history, and oth-
er humanities disciplines are emerging. Digital archives
face a unique challenge of long-term preservation of
digital information from the standpoint of data preserva-
tion theory. Problems such as file format obsolescence,
media degradation, and technological changes must be
addressed. Digital data preservation strategies must be
developed, including data migration and emulation of
outdated systems. Atrtificial intelligence and machine
learning are largely supported by digital archives. Large

amounts of structured and unstructured data provided
by digital archives can be used to train algorithms. This
contributes to the creation of more advanced systems
for processing natural language, computer vision, and
other areas of artificial intelligence.

Thus, digital archives are a fundamental component
of the information infrastructure of modern society. Its
role in preserving, organising, and providing access to
digital information is critical for science, education, cul-
ture, and public administration. Understanding the the-
oretical aspects of digital archives is essential for their
effective development and future use. The analysis of
regulations (Table 1) confirms that legal support for the
functioning of digital archives in Ukraine is insufficient.
None of the analysed documents contains detailed in-
formation on the regulation of electronic archives, which
creates legal uncertainty and complicates the standardi-
sation and integration of various electronic archives.

Table 1. Documenting and presenting evidence of events/crimes of the Russo-Ukrainian War

Legislative act Availability of information about digital archives | Level of detail
Law of Ukraine No. 3814-XII (1993) Partial Low
Law of Ukraine No. 851-1V (2003) Yes Medium
Resolution of the Cabinet of Ministers of Ukraine No. 870 (2015) Partial Low
Law of Ukraine No. 2155-VIIl (2017) Partial Low

Note: low — general lists without concrete mechanisms; medium — some provisions are present, but without full coverage
of the specifics of digital archives; high — detailed regulation with consideration of the specifics of digital archives

Source: compiled by the authors

The Law of Ukraine No. 3814-XI1 (1993) is the princi-
pal document in the field of archives management, but it
covers only electronic documents and does not account
for the specifics of working with various digital materials
of state media. This creates substantial limitations for the
development of digital archives, specifically, for preserv-
ing and providing access to audiovisual and interactive
media. The Law of Ukraine No. 851-1V (2003) is the most
relevant law in the field of digital archiving, although it
is focused mainly on text documents and does not ad-
dress the specifics of working with other types of media

materials. The Resolution of the Cabinet of Ministers of
Ukraine No. 870 (2015) partially addresses digitisation
but does not stipulate special mechanisms for archiving
digital media. The Law of Ukraine No. 2155-VIIl (2017)
does not contain special provisions that would ensure
long-term storage and access to digital archival mate-
rials. In contrast, the European Union has developed a
special legal basis that provides a clear framework for
digital archiving, which is a benchmark for Ukraine. Anal-
ysis of statistical data on the use of digital archives in
Ukraine for 2021-2023 is presented below (Table 2).

Table 2. Dynamics of digital archives development in Ukraine, 2021-2023

Indicator 2021 2022 2023 Growth for the period
Number of digitised documents, mn 5.2 6.8 8.5 63.5%
Number of online requests to archives, mn 1.5 2.3 3.1 106.7%
Volume of digital archives, TB 150 210 285 90%
Number of unique users, thsd 320 480 650 103.1%
Average document search time, min 12 9 7 -41.7%

Note: TB — terabyte; growth for the period is calculated as a percentage change between 2021 and 2023
Source: compiled by the authors based on State Archival Service of Ukraine (n.d.)

According to the data presented in Table 2, the num-
ber of digitised documents in the electronic archives of
Ukraine increased by 63.5%, which indicates a major

development in this area. The total number of digitised
documents reached 85 million, while the number of
online requests increased by 106.7% to 31 million per
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year. The data suggest that although the functionality of
digital archives is gradually improving, there are prob-
lems with accessibility and navigation of documents,
especially in university archives, which require systemic
improvements. Problems related to navigation and ac-
cess are confirmed by the survey results: 65% of users
reported difficulties in working with the archives and
72% — in accessing full-text documents (Fig. 1).

® Navigation difficulties

M Limited access to full-
text documents

Figure 1. Problems of access to archival materials
according to the survey results
Source: compiled by the authors

The analysis of the distribution of media types in
digital archives revealed that conventional formats dom-
inate, while the share of modern media types is small.
The analysis showed that Ukrainian digital archives are
dominated by text documents (45%) and photographs
(30%), while audio and video materials comprise a mi-
nor share (15% and 8%, respectively). Interactive media
account for only 2% of the total number of archival ma-
terials (Fig. 2). This indicates that more complex media
content formats, such as video and interactive media,
which are important for preserving cultural heritage and
modern media information, are not widely used.

B Text documents
B Photos

H Audio

H Video

M |nteractive media

Figure 2. Distribution of types
of media materials in digital archives of Ukraine
Source: compiled by the authors

However, the relatively low share of visual and audio
materials indicates the need to develop technologies for
preserving and managing these formats. The study also
addressed the role of digital archives in the educational
process. An analysis of the use of archival materials in
educational institutions of various levels was conducted

(Fig. 3).

3

H Secondary education
B Higher education

B Postgraduate education

Figure 3. Use of digital archives
in the educational process
Note: the frequency of use indicates the percentage of
educational institutions that regularly collect digital archives
in the educational process
Source: compiled by the authors

Figure 3 demonstrated that the use of digital ar-
chives increases considerably with the level of education.
In secondary school, only 25% of educational institu-
tions regularly collect digital archives, mostly for project
work or historical research. This indicates the need to
develop special educational programmes and resources
to integrate digital archives into school education. At the
bachelor’s level, the number of digital archives in higher
education institutions is growing, while the frequency of
their use has increased to 70%. The primary forms of use
are research and presentations, which demonstrates the
value of digital archives as the key source of information
for student research. The highest level of use — 95% — is
observed in postgraduate studies, which indicates that
digital archives continue to be an integral part of re-
search. This suggests that digital archives are essential
for conducting in-depth research and preparing scien-
tific publications. The average time spent using a digital
archive increases with the level of education and reaches
90 minutes for postgraduate students. This indicates that
the higher the level of education, the deeper and more
detailed the use of archival materials. The survey also
found that the COVID-19 pandemic has greatly affected
the functioning and development of digital archives in
Ukraine (Table 3). The data presented in Table 3 shows
that the pandemic has significantly affected the use and
development of digital archives. The number of online
requests has increased by 150% and reached 2 million
per year in 2021. This is a positive indicator of the rapidly
growing demand for remote access to archival materials
in conditions of limited physical access. The 200% in-
crease in the number of remote users is particularly im-
pressive, as it shows that the digital archive is now avail-
able to a wider range of researchers and stakeholders.
The amount of data uploaded tripled to 15 terabytes per
month. This has put further strain on the digital archive's
infrastructure and incurred costs to expand data storage
and transmission capabilities. Investments in digital in-
frastructure increased by 60%, reflecting the recognised
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significance of improving digital archiving in the face of
new challenges. These investments were directed at in-

creasing server capacity, enhancing system security, and
improving the interfaces used.

Table 3. Impact of the COVID-19 pandemic on the usage of digital archives

Indicator Before the pandemic (2019) | During the pandemic (2021) | Difference, %
Number of online queries, mn/year 0.8 2.0 +150
Number of remote users, thsd 150 450 +200
Amount of data downloaded, TB/month 5 15 +200
Investments in digital infrastructure, UAH mn/year 20 32 +60
Number of new digitised documents, mn/year 1.2 2.16 +80

Source: compiled by the authors based on a survey of digital archives users and the State Archival Service of Ukraine (n.d.)

The number of newly digitised documents increased
by 80%, which reflects the development of the digiti-
sation process in the context of limited physical access
to archives. This has led to a considerable expansion of
digital collections and increased online access to archi-
val materials. This data shows that the COVID-19 pan-
demic has led to the rapid development of digital ar-
chives and their increasing role in scientific, educational,
and cultural activities. At the same time, the increased
use of digital archives has led to a series of challenges,
including increased security, improved interfaces, and
expanded opportunities for cooperation with remote
areas. The analysis of sources of funding for digital ar-
chives revealed dependence on public funding and the
necessity of diversifying sources of income. The analysis
of budgetary expenditures on digital archives showed
that a major part of resources is spent on digitisation of
materials. Approximately 35% of Ukraine's total budget
for digital archives is allocated to the digitisation pro-
cess, which indicates the elevated cost of preserving ma-
terials in digital format.

However, compared to other countries, the share of
digitisation costs in Ukraine is somewhat higher, which
may suggest the need to optimise processes and intro-
duce more efficient digitisation technologies. Further-
more, most digital archives face financial difficulties,
which delays the development and operation of digital
archives. A significant result of this study lies in the iden-
tification of prospects for the technological development
of digital archives in Ukraine. It was found that the use of
artificial intelligence (Al) and machine learning technolo-
gies can greatly improve the efficiency of searching and
indexing archival materials; Al can automate the process
of classifying and indexing documents, increasing the
accuracy and speed of query processing by 70%. An-
other promising technology is the use of blockchain to
guarantee the integrity and authenticity of archival doc-
uments. One study showed that the risk of document
forgery can be reduced by 90% through the introduction
of blockchain. This is an essential factor in preserving
the accuracy and authenticity of information in archives.

However, the study also showed that Ukrainian
archives lag far behind world leaders in the use of in-
novative technologies such as augmented reality and

guantum computing. This indicates the need to strength-
en technological development in this area to ensure
international competitiveness. One of the key findings
of the present study is the need for Ukrainian archives
to actively develop international cooperation. Current-
ly, Ukrainian archives are involved in 12 international
experience exchange projects and eight joint research
projects, which indicates Ukraine’'s gradual integration
into the global digital archives community. International
cooperation enables the exchange of information and
technologies, promotes the development of digital ar-
chiving practices, and improves interoperability of sys-
tems. However, compared to Western European coun-
tries, the level of international integration of Ukrainian
archives is still poor. This indicates the need to intensify
efforts in this area to improve the efficiency of Ukrainian
archives and their impact on the international commu-
nity. To summarise the key findings of this study, digital
archiving in Ukraine is developing rapidly, but faces a
series of problems.

According to the analysis of the regulatory frame-
work, there are major gaps in the legal regulation of dig-
ital archives, which creates legal uncertainty and compli-
cates the standardisation of processes. The functionality
of the surveyed archives demonstrates an average level
of efficiency, but it is apparent that there is considerable
room for improvement, especially in terms of integration
with other systems and download functionality. A prom-
inent aspect is the development of digital literacy pro-
grammes to increase the use of digital archives in sec-
ondary schools and the establishment of partnerships
with the private sector to diversify revenue sources. To
improve the results obtained, it is recommended to start
developing special legislation on digital archives, intro-
duce unified standards for the organisation of digital ar-
chives in Ukraine, increase the diversity of media content
in archives, improve the user interface and accessibility
of digital archives, and strengthen international cooper-
ation in the field of digital archiving.

# Discussion

The findings of the study of digital archiving as a tool
for preserving and studying media materials in Ukraine
provide a comprehensive picture of the current state
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and prospects of this crucial area of research, education,
and culture. The analysis of the legal framework revealed
considerable gaps in the regulation of digital archiving
and preservation of media materials. Specifically, the Law
of Ukraine No. 3814-XIl (1993) lacks a clear definition
of digital archiving, which creates legal uncertainty. This
opinion coincides with the findings of N. Korzhyk (2022),
who emphasised the need to improve the legisla-
tive framework of Ukraine. Comparing the situation in
Ukraine with international practices, it is worth noting
that analogous problems are observed in other coun-
tries. For instance, a study conducted by M. Ngoepe et
al. (2024) in South Africa also revealed the need to adapt
legislation to the specifics of digital archives.

The functioning of the three major open digital ar-
chives in Ukraine shows that there are substantial differ-
ences between the systems. This indicates the absence of
unified standards or approaches to the organisation of
digital archives in Ukraine. This coincides with the find-
ings of L. Bozhuk (2021) on the diversity of approaches
to the organisation of digital archives in Ukraine. The
researcher provided a thorough analysis of electronic
archives as a key component of the modern information
space. The study covers not only the technical aspects of
their study, but also delved deep into the socio-cultural
implications of their implementation. Special attention
was paid to the strategies of Internet communication
used by Ukrainian archives to interact with users in the
digital space. The study contained valuable conclusions
regarding the impact of these communication practices
on the accessibility and use of archival resources.

K. Aske & M. Giardinetti (2023) focused on improv-
ing the accessibility of digital visual archives through
the EyCon project. They emphasised the role of
high-quality metadata and proposed novel approaches
to its creation and structuring. Particular attention was
paid to the development of intuitive search interfaces
for the efficient use of visual materials. Compared to in-
ternational experience, the European study by K. Aske
& M. Giardinetti (2023) also revealed major differences
in the functionality and organisation of digital archives
in several countries. However, unlike Ukraine, many
European countries have developed and implemented
common standards for digital archives, which increases
their efficiency and interoperability. Statistics for 2021-
2023 show a positive trend in the development of digital
archiving in Ukraine. Over the three years, the number
of digitised documents increased by 63.5%, while the
number of online requests increased by 106.7%. These
findings are in line with the global trends described by
C.J. Borgman et al. (2019), who addressed the grow-
ing role of digital archives in academic communication
and research. However, the fact that the growth rate
in Ukraine is higher than the European average may
be connected with the active digitisation process in the
country and the “catch-up” nature of digital archives
development.

The distribution of media types in Ukrainian digi-
tal archives is dominated by text documents (45%) and
photographs (30%). This is in line with global trends but
Ukraine has a smaller share of audiovisual (15% audio,
8% video) and interactive media (2%). This points to the
need to increase the diversity of media content types in
Ukrainian digital archives and to develop technologies
capable of handling more complex media formats. Prob-
lems with accessing and downloading materials, report-
ed by 45% of users, are a serious obstacle to the effective
functioning of digital archives. D. Li & L. Li (2019) focused
on the evaluation of the open use of digital archival in-
formation systems and proposed a methodology for
analysing their effectiveness and accessibility, consider-
ing the needs of users. Compared to the study by D. Li
& L. Li (2019), which assessed the open use of digital
archival information systems in China, Ukrainian archives
still lag behind the world’s leading practices, although
accessibility indicators have improved to some extent.

A vital aspect of the relevant studies is the integra-
tion of digital archives into educational processes and
scientific research: the growing role of digital archives in
the educational process identified in the preset study is
in line with global trends. Specifically, the use of digital
archives increases with the level of education: from 25%
in secondary education to 95% in postgraduate educa-
tion. This coincides with the findings of N. Sliusarenko
& O. Kokhanovska (2021) regarding the value of digital
resources in modern education in Ukraine. They high-
lighted the innovative aspects of the digital ecosystem
in education, extrapolating the conclusions to the role
of digital archives in educational and research process-
es. The researchers presented not only theoretical con-
siderations, but also concrete examples and models of
integrating digital archives into the educational process
and research activities. The noteworthy value of the cit-
ed study lies in the consideration of digital archives as a
part of the wider educational ecosystem, emphasising
their interaction with other digital tools and resources.

International studies, such as the digital history study
by M. Ngoepe et al. (2024), also confirmed the growing
role of digital archives in education and research. The re-
searchers focused on the integration of digital technol-
ogies into archival education. The researchers analysed
the inclusion of digital records in archival and records
management curricula in the context of distance learn-
ing. The authors presented a methodological approach
to training specialists by combining theoretical and
practical skills in the digital environment. However, the
present study showed that at the level of higher educa-
tion in Ukraine, digital archives are used more intensive-
ly than the European average. This may be explained by
the active digitalisation of higher education in Ukraine.
An analysis of the economic aspects of digital archiving
revealed that a large amount of money is spent on dig-
itising materials (35% of the total budget). This coincides
with the findings of G.S. Hunter (2020) on the excessive
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cost of creating and maintaining digital archives. How-
ever, compared to surveys in developed countries, the
share of digitisation costs in Ukraine is higher, which
may suggest the need to optimise these processes and
introduce more efficient digitisation technologies.

A positive factor for the development of the industry
in Ukraine is the trend towards international coopera-
tion in the field of digital archiving. Specifically, partic-
ipation in 12 experience exchange projects and eight
joint research projects demonstrates the active integra-
tion of Ukrainian archives into the international com-
munity. This is in line with the findings of M. Lorenz &
M. Konecny (2023) on the significance of international
cooperation in the development of digital archives as a
research infrastructure. M. Lorenz & M. Konecny (2023)
considered digital archives as a vital element of the fu-
ture research infrastructure. The researchers analysed
the benefits of using digital archives for interdisciplinary
research and addressed the issue of long-term preser-
vation of digital data. A review of the scientific litera-
ture revealed the presence of certain gaps in research
regarding digital archiving as a tool for preserving and
analysing media materials. Specifically, the problems of
integrating distinct types of media content into a sin-
gle archival system, developing effective methods for
searching and analysing archival materials, and ensuring
long-term preservation of digital data in the face of rap-
id technological development have been understudied.

However, compared to Western European countries,
the level of international integration of digital archives in
Ukraine stays low, which suggests the need to strength-
en international cooperation. The effect of the COV-
ID-19 pandemic on the development of digital archives
in Ukraine is no less significant than the global trend.
However, the growth rate in Ukraine is greater than the
European average. This may be explained by a lower
level of digitisation before the pandemic and a sharper
transition to online formats. The potential use of artificial
intelligence for automatic indexing and classification, as
well as blockchain technology to guarantee the authen-
ticity and integrity of records, is in line with international
research. For example, A. Hawkins (2022) also empha-
sised the possibility of using linked data and the seman-
tic web to increase the accessibility of digital archives.
However, the survey conducted within the present study
revealed that there is less interest in augmented reality
and quantum computing technologies in Ukraine com-
pared to other countries, which may suggest the need to
expand the scope of technological research.

To summarise, the development of digital archives
as a tool for preserving and researching media materi-
als in Ukraine shows positive developments, but at the
same time faces many challenges. Comparison with in-
ternational experience points to the necessity of improv-
ing the legislative framework, increasing the diversity
of media content, improving the user experience, and
strengthening international cooperation. At the same

time, the pronounced growth rate of the use of digital ar-
chives and their integration into the educational process
create favourable conditions for further development
of the sector. This study is valuable for understanding
the current state and prospects of digital archiving in
Ukraine. It provided valuable information for the design
of development strategies for archival affairs, improve-
ment of curricula, and policy-making in the field of cul-
tural heritage preservation. The findings of this study can
also be used for comparative analysis of the develop-
ment of digital archives in various countries and regions.

# Conclusions

The study of digital archiving as a tool for preserving
and analysing media materials in Ukraine has led to a se-
ries of important conclusions that meet the purpose and
objectives of the study. The legal framework of Ukraine
in the field of digital archiving requires substantial im-
provement. Specifically, the Law of Ukraine No. 3814-XIl
lacks clear definitions and regulations on digital archiv-
ing. This creates legal uncertainty, hinders the develop-
ment of the industry, and directly affects the efficiency of
preservation and research of media materials. An anal-
ysis of the functionality of the three largest open digi-
tal archives in Ukraine revealed substantial differences
between the systems. Specifically, 65% of users faced
navigation problems, while 72% reported limited access
to full-text versions of documents. The survey showed
positive trends in the development of digital archives in
Ukraine. Between 2021 and 2023, the number of dig-
itised documents increased by 63.5% to 8.5 million.
The number of online requests increased by 106.7% to
3.1 million per year, while the volume of digital archives
increased by 90% to 285 TB. These figures demonstrate
the rapid development of the industry and the growing
demand for digital archiving services and confirm the
necessity of further development of digital archiving as
a tool for preserving and analysing media materials. In
terms of the distribution of media types in digital ar-
chives, the study found that text documents (45%) and
photographs (30%) dominate. Sound recordings com-
prise 15% of the total, video materials — 8%, while inter-
active media — only 2%. This suggests the need to ex-
pand the diversity of media content types, especially in
the direction of audiovisual and interactive media, which
provide a more comprehensive picture of Ukraine's cul-
tural heritage and the current media situation.

The conducted survey revealed the growing role of
digital archives in the educational process. The use of ar-
chives increases with the level of education: from 25% in
secondary education to 95% at the postgraduate level.
This underscores the value of digital archives as an edu-
cational resource and points to the need for their further
integration into curricula at all levels of education. The
report noted that the COVID-19 pandemic has signifi-
cantly influenced the development of digital archives, in-
creasing the number of online requests and the number
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of remote users. This data demonstrates the critical role
of digital archiving to ensure continued access to infor-
mation and cultural heritage in crises. Promising areas of
technological development in digital archiving include
the use of artificial intelligence for automatic indexing
and classification, which can increase search efficiency
by 70%, and blockchain technology to guarantee the au-
thenticity and integrity of records, which can reduce the
risk of document forgery by 90%. The findings of this
study are valuable for understanding the current state
and prospects of digital archiving in Ukraine. They can
be used to develop strategies for the development of

developing methods for assessing the quality of digital
archiving services; investigating the impact of digital
archiving on research and development of cultural her-
itage; ethical aspects of using modern technologies in
archival affairs. Further research should investigate the
effects of digital archives on the development of sci-
entific research and preservation of cultural heritage in
Ukraine, as well as the effectiveness of various models
of digital archives and methods of integrating distinct
media materials into a single archival system.
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AHoTauifa. MeTa AOCNIAKEHHS — OUIHWTU edEeKTUBHICTb LUMbPOBUX apXiBiB AK iHCTPYMEHTY 36epeXeHHs Ta
BMBUEHHSA Megia-MaTepianiB B YkpaiHi. MeTogo0ris 4OCNigKeHHSA BKAKOYaNa aHali3 HOPMaTUBHO-NPaBOBOT basy,
OLiHKY QYHKLIOHYBaHHA TPbOX BEJMKUX BIAKPUTUX LMPPOBUX apXiBiB Ta OHMaH-onuTyBaHHA 500 kopucTyBauiB.
[JocnigXeHHA BUABUAO 3HaYHI NPOraivMHW B MPaBOBOMY pery/toBaHHI LMGPOBMX apXiBiB i BiACYTHICTb EAMHMNX
CTaHAapTIB iXHbOT opraHisauii: y nepiog i3 2021 o 2023 poKy KiNbKicTb OLUMPPOBaHMX JOKYMEHTIB 36inbLIMAaChk Ha
63,5 % Ta ctaHoBMAa 8,5 MAH, a KinbKiCTb OHNaNH-3anuTiB 3pocna Ha 106,7 % Ta cTaHoBMAA Wopoky 3,1 MinblioHa.
EMHICTb LMdpoBux apxisiB 36inbwmnaca Ha 90 % i cknana 285 Tepabait. Po3nogin megia-maTepianis nokasye, Lo
nepeBaxatoTb TEKCTOBI MaTepiann (45 %) i poTorpadii (30 %), ayaiomatepianu ctaHoBAATb 15 %, BiseomaTepianm —
8 %, a iHTepaKkTVBHI Megia — nnwie 2 %. BukopuctaHHsa LMdpoBUX apxiBiB B OCBITI BapitoeTbea Big 25 % y cepesHin
wkoni Ao 95 % B acnipaHTypi, BogHo4ac naHgemia COVID-19 36inblimna KinbKiCTb BiAJaneHUX KOPUCTyBaYiB.
AHani3 GyHKLIOHaNbHOCTI apXiBiB Noka3as., Wo 65 % KopucTyBayiB CTMKatOTbCA 3 Npobiemamu HaBirauii, a 72 %
MatoTb O6MeEXEHMI AOCTYN A0 NOBHOTEKCTOBUX BEPCi OKYMEHTIB. [TepcnekTMBHUMU HanpsaMamMu TEXHOOTIUHOro
PO3BUTKY € BUKOPWUCTAHHA LUTYYHOrO iHTeNeKTy, AKUA NiABULLMB ePeKTUBHICTb nowyky Ha 70 %, i 6a1okueliny,
AKUM 3HU3MB PU3KK NigPOOKKN AokymeHTiB Ha 90 %. 3rifHO 3 eKOHOMIYHUM aHani3om, 35 % 6roaxeTty LMdpPOBOTro
apxiBy BMTPayYaETbCs Ha oumdpyBaHHA MaTepianiB. [JOCNiAXEHHA NOKa3ano, Wo AnA NiABULLEHHSA edeKTUBHOCTI
po60TV LUMPPOBMX apxiBiB YKpaiHN HEODXIAHO BAOCKOHANUTK 3akOHOAaBYY 6a3y, BNPOBaAUTU €AUHI CTaHAAPTH,
NOMIMNWNTN KOPUCTYBaLbKWI HTEpOEAC | PO3WUPUTU TUNKU MeAiakOHTEHTY. [loCnifKeHHs TakoX BWABWIO
HeOobXifHICTb 3MILHEHHS MiXHapOAHOro CniBpobIiTHULTBa Ta PO3POOKM AOBrOCTPOKOBOI CTpaTerii 36epe>xkeHHs
LMOPOBUX JaHUX
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