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ONLINE ENCYCLOPEDIAS

AND GENERATIVE ARTIFICIAL INTELLIGENCE:
CHALLENGES AND OPPORTUNITIES

(CASE OF THE ENCYCLOPEDIA OF MODERN UKRAINE)

Introduction. Generative artificial intelligence (Al) has rapidly transformed numerous fields, presenting both
opportunities and challenges. For the encyclopedia industry, this shift not only raises questions about potential
applications but also necessitates adaptation to societal changes accompanying its widespread adoption.

Problem Statement. Online encyclopedias primarily depend on search engines, such as Google, for traffic.
Recent announcements from Google LLC regarding the integration of generative Al into its search capabilities
suggest significant changes in how users access information. These advancements may decrease website traffic, as
users could find answers directly within search results without visiting the original sources.

Purpose. To identify and analyze the challenges confronting the encyclopedia industry in the era of gene-
rative Al

Materials and Methods. The study has utilized quick experiments to evaluate the capacity of generative Al
(e.g., ChatGPT) to perform tasks typical of encyclopedia editorial workflows. It has also analyzed traffic data
Jfrom the academic Encyclopedia of Modern Ukraine website. Additionally, descriptive methods and statistical
analyses have been employed.

Results. Generative Al has demonstrated its ability to automate various editorial tasks and enhance the qua-
lity of encyclopedia articles. However, the integration of Al-generated answers within global search engines has
presented a critical challenge: as generative Al becomes more prominent, reliance on expert-authored encyclope-
dic content may diminish, potentially reducing the audience for traditional encyclopedic resources.

Conclusions. Generative Al represents an essential tool for the future of the encyclopedia industry. However,
the integration of Al-driven search capabilities, particularly by platforms like Google, poses a risk to online ency-
clopedia traffic and the broader reliance on expert-generated content. Strategic adaptations will be necessary to
address these emerging challenges.
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The development of the I'T sector continually int-
roduces new technologies, particularly in informa-
tion and communication, which humanity directs
toward optimizing and enhancing socio-economic
processes and relationships. Ultimately, this facili-
tates improving social and economic well-being.
This evolution has been driven by the widespread
adoption of digital technologies across nearly all
sectors of public and private life [1]. Currently, one
of the most significant and transformative areas
within IT is artificial intelligence (AI). As high-
lighted in recent studies, “Digital transformation
has become the hallmark of contemporary tech-
nical progress, marked by the integration of digital
technologies into all facets of social life and eco-
nomic relations” [2]. Al technologies have already
established themselves in numerous industries,
delivering notable advancements in productivity,
introducing new products, and automating re-
petitive, routine tasks. For instance, Al enhances
the efliciency of government institutions, particu-
larly in policymaking to promote citizen welfare [3].

Among the various Al technologies, generati-
ve Al — notably generative pre-trained transfor-
mers (GPT) — has emerged as a groundbreaking
innovation with immense potential for future app-
lications. Generative Al tools, such as ChatGPT,
DALL-E, and GitHub Copilot, have combined
deep learning with advanced text-generation ca-
pabilities [5]. These advancements have significant-
ly improved natural language processing (NLP),
enabling complex human-computer interactions.
As a result, generative Al is often associated with
large language models (LLMs), which are trained
on vast datasets and capable of generating hu-
man-like text, answering questions, and conduc-
ting meaningful dialogues [6].

However, despite these accomplishments, the
deployment of large language models continues
to face numerous challenges and limitations. Fur-
thermore, the integration of these technologies rai-
ses critical questions and risks for various societal
domains, including the encyclopedia industry.

Research has demonstrated that LLMs have al-
ready influenced fields such as education (M. Ayan-
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wale et al. [7]), medicine (A. Ahuja et al. [8]),
journalism (P. Breazu & N. Katson [9]), scholarly
publishing (G. Kaebnick et al. [10]), and politics
(S. Feldstein [11]). While these studies highlight
both the potential and the risks of generative Al,
the specific challenges it poses to encyclopedics
remain underexplored.

The encyclopedia industry, especially online
encyclopedias that serve as extensive knowledge
repositories, is beginning to attract attention in
discussions about the impact of Al. Although fo-
cused research on this topic is limited, the impli-
cations of Al and LLMs on encyclopedics have
been discussed in various forums. For example,
the 2024 European Encyclopedia Conference in
Oslo featured presentations such as “The Effect
of Al and Language Models on Encyclopedias”
(B. Kalsnes) and “Language Models and Copy-
right” (A. Vestbo)!, underscoring the need for
deeper exploration of AI’s role in this field.

Encyclopedics is a discipline that deals with the
systematization, dissemination, and populariza-
tion of scientific knowledge through the creation
and distribution of encyclopedic content. Encyc-
lopedias empower individuals to master the “art
of knowing about everything” [12]. However, in
today’s information-saturated environment, en-
cyclopedias are less frequently encountered by
the general public. This is largely due to the over-
whelming abundance of information sources, ma-
ny of which contain questionable data, misinfor-
mation, or outright falsehoods. As scholars have
rightly noted, this sheer volume of information
sources has created a trust deficit — individuals
are often unsure which sources are reliable and
which are not [13]. Conversely, some people tend
to accept any information at face value, posing an
equally significant risk. Under such circumstan-
ces, the creation and promotion of reliable know-
ledge sources — such as national encyclopedias —
becomes crucial [14]. These resources are indis-
pensable not only for enhancing knowledge but

! European Encyclopedia Conference website: https://
encyclopedias.eu/conference,/2024
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also for verifying facts and fostering critical thin-
king in an era where information flows from count-
less channels. This constitutes the overarching
scientific value of such social and humanitarian
studies. In the context of Russia’s intensified anti-
Ukrainian propaganda, fueled by its ongoing war,
the academic study of reliable information sour-
ces, including encyclopedias, gains even greater
relevance.

This research focuses on analyzing statistical
data on visits to the website of the Encyclopedia of
Modern Ukraine (EMU) and reflecting on media
reports concerning the prospects of the informa-
tion and communication channels through which
society accesses encyclopedic content.

The EMU is an academic encyclopedia offering
authoritative reference knowledge about Ukraine
and the Ukrainian people since the early 20th cen-
tury, presented in the Ukrainian language. It is cur-
rently the largest Ukrainian multi-volume encyc-
lopedia, consisting of 24 volumes. Its electronic
version contains approximately 75,000 original
articles and serves as a significant example of digi-
tal humanities development in Ukraine [15]. The
authors chose the EMU as the subject of this stu-
dy not only due to its academic importance but
also because of access to relevant statistical data
on this resource, obtained via Google Analytics and
Google Search Console. In addition to the EMU,
other reliable sources of Ukrainian studies avai-
lable online include the Encyclopedia of the His-
tory of Ukraine and the Internet Encyclopedia of
Ukraine. Wikipedia in the Ukrainian language also
plays a critical role in disseminating knowledge.
Notably, EMU authors are recognized as a speci-
fic category on Wikipedia, and many Wikipedia
articles cite the EMU as a primary information
source. Moreover, the inclusion of an entry in the
EMU is often sufficient grounds for creating a cor-
responding Wikipedia article with the same title.
Similar comprehensive national or universal encyc-
lopedias are available online in other countries,
fulfilling analogous functions. These include the
Britannica Encyclopedia (United States and United
Kingdom), Brockhaus Enzyklopddie (Germany),

66

Store Norske Leksikon (Norway), Den Store Danske
(Denmark), Nacionala enciklopedija (Latvia), and
Beliana (Slovakia), among others.

The primary research method employed in this
study is descriptive-analytical. Additionally, ex-
perimental and data analysis methods have been
utilized, including the calculation of absolute and
average traffic indicators for the Encyclopedia of
Modern Ukraine website, such as visitor numbers
and page views.

Generative artificial intelligence (AI) can ser-
ve as a valuable tool for encyclopedic publishing
by optimizing various processes through its API
integration into web products. Integrating gen-
erative Al into the technical infrastructure of the
encyclopedic field could automate functions cha-
racteristic of online encyclopedias, particularly
content creation and maintenance. For instance,
generative Al could potentially address the issue
of decoding abbreviated terms, which is a common
feature of encyclopedias in the post-Soviet space.
The tradition of abbreviating words in encyclo-
pedic texts originated as a space-saving measure
in printed publications. Although this practice
persists in some modern online encyclopedias de-
rived from printed editions, it is no longer neces-
sary in digital formats. The EMU is among such
publications. To evaluate this hypothesis, a mini-
experiment was conducted. Using ChatGPT?
(specifically the GPT-4 version on July 1, 2024),
a task was assigned to the Al to decode abbrevia-
tions in the article “Vitamins” [16]. This article,
which no longer contains abbreviations due to
the editorial team’s ongoing work to eliminate
them, was copied from the EMU website and
submitted in its entirety to the chatbot interface.
Overall, the Al performed well: all abbreviations
were correctly decoded. However, the article in-
cludes a table describing vitamins and their ef-
fects on the human body. While the table initially
contained no abbreviations, it was included as
part of the task since the entire article was pro-
cessed. Surprisingly, the Al partially altered the

2 Chat bot website: https://chatgpt.com
ISSN 2409-9066. Sci. innov. 2025. 21(2)



Online Encyclopedias and Generative Artificial Intelligence: Challenges and Opportunities

descriptions of the clinical activities of the vita-

mins in the table. For example:

¢ Original: Antixerophthalmic. Protects epithe-
lial tissues, activates differentiation of rapidly
proliferating cells. Absolutely essential for the
normal growth and development of young or-
ganisms. AI Qutput: Antixerophthalmic. Pro-
tects epithelial tissues, activates epithelial dif-
ferentiation (keratinization). Essential for nor-
mal growth, development, and reproductive
function.

¢ Original: Anti-anemic. Stimulateserythropoie-
sis. Participates in the synthesis of amino acids,
nucleic acids, purines, and pyrimidines, and cho-
line metabolism. AI Output: Anti-anemic. In-
volved in erythropoiesis, cell growth, and the
metabolism of nucleic acids, purines, and pyri-
midines. Normalizes carbohydrate and protein
metabolism.

While ChatGPT successfully decoded abbrevia-
tions, these unexpected changes in the text reveal
unanticipated risks. The AT not only fulfilled the
direct request but also made unintended modifi-
cations to the content. This highlights the impor-
tance of precise query formulation — not only
specifying what the AI should perform but also
clarifying what it must not do. Even then, there is
no guarantee against undesired alterations in en-
cyclopedic text. This mini-experiment undersco-
res potential risks when employing ChatGPT for
automated tasks that involve direct text inter-
vention, particularly for editing or modifying en-
cyclopedic articles.

Generative Al could be applied to other tasks
related to encyclopedias in a safer and more pro-
ductive manner. For instance, some studies sug-
gest that Al is capable of generating summaries
for academic articles [17]. Similarly, generating
concise information blocks containing key phra-
ses about a person, phenomenon, object, or process
on online encyclopedia pages would likely benefit
readers and help popularize the encyclopedic genre.
While creating such elements manually through
editors is a labor-intensive and time-consuming
process, especially for a large body of articles, ge-
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nerative Al could prove to be a highly effective
tool for this purpose. In addition to this, AI can
be used in other capacities. These include enhan-
cing hyperlink systems, which are integral to en-
cyclopedic publications; identifying discrepan-
cies in articles for subsequent standardization;
analyzing statistical data; and, importantly, iden-
tifying entities such as institutions or geographi-
cal locations that have been renamed as part of
Ukraine’s ongoing decommunization and derus-
sification processes.

Undoubtedly, the active implementation of Al
in encyclopedic practice would mark a significant
technological advancement for the field, especial-
ly if it enables automatic updates to outdated in-
formation. However, if Al were to replace authors
in the preparation of articles, this could be detri-
mental to the integrity of the encyclopedic tradi-
tion. Currently, not everyone fully understands
the potential of generative Al, as it requires both
a theoretical understanding of Al and technical
expertise to implement it effectively. Research in-
dicates that individuals with higher levels of Al
awareness are more likely to recognize its utility
compared to those with limited knowledge, who
may perceive Al as something negative or even
threatening [18]. That said, legitimate concerns
and challenges exist regarding the widespread app-
lication of Al in encyclopedic work. These chal-
lenges are not limited to individual encyclopedias
but apply to any online resource. Below, we exp-
lain what we mean.

One primary issue is how users access online en-
cyclopedias. Most traffic to these sites comes via
search engines such as Google. For example, data
from Google Analytics on the Encyclopedia of Mo-
dern Ukraine (EMU) indicates that 90% of page
views originate from search engine queries, while
only 6.5% come from direct visits — where users
access the website through its web address and
navigate articles using its internal search interfa-
ce. An additional 2.3% of traffic comes from social
media referrals.

Currently, Google rates the Encyclopedia of
Modern Ukraine (EMU) website quite highly, ac-
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tively indexing its pages (99% of all site pages are
indexed). As a result, EMU articles often appear
prominently in user query results. To illustrate
this, we conducted the following mini-experi-
ment. Using Google, we entered three queries
that the EMU articles could address:

1. “aMiHiCTPaTUBHO-TEPUTOPIATBHUT O YK-
painn” (administrative-territorial division of Uk-
raine);

2. “IlaBio Mosuan” (Pavlo Movchan);

3. “KoHCepBaTHBHA MOMITUYHA ifieosoris” (con-
servative political ideology).

These queries differ in their relationship to the
EMU articles, potentially influencing the search
results:

o The first query matches the article title “Ammi-
HICTPAaTUBHO-TEPUTOPIATBHUI MO/ YKpaiHu'
exactly, suggesting the highest likelihood of the
relevant article appearing in the search results.

¢ The second query partially matches the title

“Mosuan IlaBro Muxaiinosuy,” differing in

word order and omitting the patronymic.

o The third query correlates only with thematic
keywords found within several articles, such as
“Koncepsarusm,” rather than matching any spe-
cific article title.

Despite these differences, Google positioned the
relevant EMU articles prominently for all three
queries, ranking them third — immediately after
the Ukrainian and Russian versions of Wikipedia.
(These queries were performed in Cyrillic from Uk-
raine on July 1, 2024). According to Google Search
Console, EMU articles have an average position
of 8th in search results over the past 15 months.

Recently, media reports have highlighted Goog-
le’s plans to fundamentally change its search al-
gorithms. According to one observer, significant
changes have already occurred as over the last two
years, a series of updates to Google Search amount
to a dramatic upheaval to the Internet’s most po-
werful tool, complete with an unprecedented Al fea-
ture. Will Google save the web, or destroy it? [19].
The author suggests that Google is now shifting
its focus from qualitative metrics, such as content
uniqueness and originality — historically the foun-
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dation for site evaluation and positioning — to
quantitative factors. As a result, small websites
with high-quality content are increasingly over-
shadowed or ignored in favor of large brand sites,
regardless of the quality of their information. The
article also quotes Google’s CEO, who outlines
future plans, including the integration of generati-
ve Al into search: “Going forward, Google Search
would provide its own Al-generated answers to
many of your questions” [19]. According to Goog-
le’s CEO, these developments aim to ensure users
encounter high-quality, useful content.

Thus, there are grounds to state that Google is
evolving from a classical search engine, which pro-
vides a list of websites with information relevant
to a query, toward a platform that generates its
own answers to user queries. For now, we will set
aside a series of questions that arise regarding the
quality, reliability, and trustworthiness of such
generated information, as well as issues of ethics
and copyright compliance. It is important to note
that generating these answers requires training
artificial intelligence on large datasets, which li-
kely include online encyclopedias whose content
is typically protected by copyright.

The primary concern in this scenario is that
websites — especially online encyclopedias, cur-
rently regarded as “reliable, trustworthy sour-
ces” [20, p. 17] — will lose a portion of their Google
search traffic. In other words, high-quality encyc-
lopedic content, created by leading experts in
their respective fields, reviewed and approved by
editorial teams, will become less visible to users
due to the Al-generated content.

It is worth noting that the aforementioned
changes to Google’s algorithms, which have al-
ready begun, correlate with the traffic trends of
the EMU website. According to Google Analytics,
from 2018 onwards, the site experienced an an-
nual average growth of 44% in visitors and 37%
in page views. However, this trend shifted in 2023,
when, for the first time, the site’s yearly traffic de-
clined: the number of visits dropped by 8%, and
page views decreased by 10% compared to 2022

(Fig. 1).
ISSN 2409-9066. Sci. innov. 2025. 21(2)
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Fig. 1. EMU website traffic dynamics

It is worth noting that the exact reasons for the
sharp changes in site traffic in 2023, coinciding
with changes in Google’s algorithms, remain un-
known. The assumption that these changes are
caused by the search algorithm updates, rather
than being a random correlation, is merely logical
speculation. Starting in mid-May 2024, Ukraine
experienced a significant electricity deficit due to
the destruction of its energy infrastructure by Rus-
sian airstrikes. As a result, electricity supply for Uk-
rainian residents was interrupted for many hours
daily, undoubtedly affecting the annual traffic of
the encyclopedia’s website, as approximately 85%
of its traffic comes from Ukraine. However, this
issue did not exist on such a scale in 2023. Notab-
ly, monthly traffic metrics have returned to 2022
levels since February 2024.

The traflic of any website (data on the number
of visitors and page views) is a key indicator of its
effectiveness. For encyclopedic websites, it depends
on many factors, such as user-friendliness, aesthe-
tic appeal, thematic relevance, content readabili-
ty, and more. However, the primary factor is the
positioning of their pages in major search engines
like Google, as users typically reach encyclopedic
content (e.g., Wikipedia, EMU) through search

ISSN 2409-9066. Sci. innov. 2025. 21(2)

engine queries. If Google’s developers genuinely
aim to provide reliable, high-quality sources in
their search results, they should focus not only on
using Al to generate their own answers to user
queries but also on improving the visibility of en-
cyclopedic content. This approach would offer
users the freedom of choice — one of the founda-
tional principles of a free society.

We believe that the decline in EMU website
traffic, hypothetically linked to changes in Goog-
le’s search algorithms driven by AI technologies,
has a critical implication: a smaller audience had
access to a reliable Ukrainian-language source of
knowledge. This audience consists primarily of
Ukrainians living during Russia’s war, enduring
not only constant missile and other attacks by
the Russian army but also the Kremlin’s powerful
propaganda machine. In this context, cultural and
informational security is paramount. Reliable sour-
ces of information, especially those about Ukrai-
ne’s history, serve as essential tools for counter-
ing anti-Ukrainian propaganda narratives. These
sources enable users to verify claims such as when
the terms Ukraine and Ukrainians first appeared,
whether Ukraine was “invented” by Lenin, the dif-
ferences between Ukrainians and Russians, why
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the Russian people claim the history of Kyivan
Rus as their own, why Stepan Bandera is a hero
in Ukraine but demonized in Russia, and whether
the Holodomor of 1932—1933 was an act of geno-
cide by the Soviet leadership. In the case of EMU,
its body of encyclopedic articles portrays Ukraine
as a strong European country with a talented
people, a rich culture, a developed economy, and
abundant natural resources. This image serves as
a robust cultural-historical foundation capable of
resisting propaganda attacks.

Thus, the use of artificial intelligence in the
field of encyclopedics (especially regarding online
encyclopedias) is clearly essential for the contin-
ued development of the industry. However, major
encyclopedias worldwide have not yet demonstra-
ted through publications or ongoing projects the
most important areas where AI has been success-
fully integrated. In this article, we have outlined
several key tasks relevant to encyclopedics that Al
could potentially address, while also pointing out
that the implementation of artificial intelligence
must be approached with caution. This is because
granting Al access to make automated changes to
encyclopedic article texts involves certain risks
that must be recognized and mitigated.

At present, generative Al is actively being imp-
lemented by the largest internet services, inclu-
ding search engines like Google. Typically, users
of the internet arrive at reference articles in Wi-
kipedia and other general and national online en-
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OHJIAMH-EHIIUKJIOTIEANCTUKA I TEHEPATUBHUMN IITYYHUMN IHTEJIEKT:
BUKJINKU TA IIEPCIIEKTUBU (HA IPUKJIAJI EHIITMKJIONEAIT CYUACHOT YKPATHIT)

Beryn. Huni renepatusauii miryunuii intesext (11) HabyBae mmpoKoro BUKOPUCTaHHs y PisHuX cdepax aisibHocTi. st
EHIIUKJIONIE/IMCTUKY BiH Hapasi JUIIAETHCA BUKIMKOM He JIUIIEe 3 TOYKU 30py PO3YMIHHS MOTEHIialy 3aCTOCYBaHH:A, a U y
KOHTEKCTI IIeBHUX CYCHIIbHUX 3MiH, 110 CTAHYThC MicJIs1 MacoBOro nouupenss 1.

IIpo6GaemaTuka. /[0 oHaiiH-eHIMKIONE/il YuTadi 3BepPTAlOThCs epeayciM 3aBasikn Google uu m1oaiOHUM MOIYKOBUM
cucremam. Hermogasro kommanis “Google LLC” 3asiBua TIpo HaMipy BIOCKOHATIEHHS CBOET TTONTYKOBOI CUCTEMI: CYTTEBY
pouib BimirpaBatnMme reHepatuHuil 111 y dopmyBanHi Binosizeli Ha 3anmuTH KOPUCTYBAUiB iHTEpHETY. A 1€, IMOBipHO,
CIIPUYMHNUTD 3MeHIIeHHs Tpadiky caiiTiB, 30KpemMa i eHIMKJIONeANYHHUX, OCKIJIbKI Yepe3 TOTOBI 3reHepoBaHi BiNOBIl y
GaraThoX Jo/Iei He Oyjie moTpedu MepexoAnTH Ha OPUTiHANbHI CTOPIHKY iH(pOpMaIiiHIX pecypciB.

Meta. OkpecyuTi BUKJIMKY JUI HIIUKIIOTIeIMYHOI Tasly3i B KOHTEKCTI PO3BUTKY T€HePaTUBHOTO ITYYHOTO IHTEJIEKTY.

Marepiamm it Mmetoau. [[oCTi/KeHHST TPYHTYETHCS Ha €KCIIPEC-eKCIIEPUMEHTAX MI0/I0 MIBU/KOT OIIHKM MOKJIMBOCTEN Te-
HepaTUBHOTO MITYYHOTO iHTeNeKTYy (ChatGPT) po3s’sisyBaTu pi3Hi 3aBIaHHsI, THITOBI /TSI €HITMKJIONEINYHITX PEaKIiil, Ta Ha
aHaJIi3] CTATUCTUYHUX JaHuX 11po Tpadik caiiTy akagemiunoi Fnyuxnonedii Cyuacnoi Yepainu. Kpim excriepumenty ii cratuc-
TUYHOTO aHAJi3y, BUKOPUCTAHO OTIMCOBUI METO/I.

Pesyanbratu. I111 ymoxkimBioe aproMaTusaliito HU3K1 (OYHKILH, OB’ A3aHUX i3 JII€I0 EHIIMKIIONEeIMYHUX OHJIAH-pecyp-
CiB, BIOCKOHAJIIOIOUYM KOHTEHT EHIMKIIONEANYHIX cTaTeil. Bognouac BiupoBamskenHs redepatusroro 111y riobanbHux 1mo-
HIYKOBUX CHCTEMaX CTAHOBUTD II€BHI BUKJIMKH Iepe/l eHIUKJIONEANYHOIO Taly33I10 — YUM HOIYJISPHIIINMHU CTaBaTUMYTh
srereposani 11 BiAIIOBIi-0OBIAKN Ha 3alIUTH KOPUCTYBaUiB iHTEpHETY, TUM pitie y GoKyci IXHbOI yBary OyAyTh aBTOPChKI
JTOBIZTKH, CTBOPEHI (haxXiBIISIMMU.

Bucunosku. Buposajskentst [1I1 B eHuukioneueTul € HeoOXigHICTO 1711 i pO3BUTKY, BojiHOUac 3MiHu B Google, 3ymMoB-
JieHi IoTo BIJIMBOM, MOKYTb HETATMBHO BIIMHYTH Ha TPa(iK OHJIANH-EHIIUKIIOTIE/Iii.

Kmouoei cnosa: ennnkIoneii, eHINKIONEITIHIH KOHTEHT, TIOTTYKOBI CHCTEMH, TIOTTYKOBa cricteMa Google, ITyqHui iHTe-
next, ChatGPT, Benuki MOBHI MOJIETI.
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