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Abstract

Social media-based trend identification platforms powered by Artificial Intelligence (Al) are gaining considerable attention from
scholars and industry professionals alike. These platforms analyze large amounts of user-generated data, identify the emergence
and evolution of practices, and support data-driven decision-making. Although automatic trend analysis is growing, limited at-
tention has focused on developing platforms that target digital transformation practices in Intangible Cultural Heritage (ICH).
This paper introduces the development process behind ICH Atlas, a digital platform that displays and enables dynamic naviga-
tion of emerging trends connected to ICH-related professional roles, skills, and digital technologies and their expected growth
based on global trends. The platform was the result of nine-month remote collaboration between a university-based design
research group with expertise in cultural heritage and a trend forecasting company specializing in artificial intelligence (Al)
and big data analytics. Based on a qualitative analysis of meeting records, email correspondence, datasets, and platform proto-
types, the paper outlines the platform’s iterations. We trace the decision-making process development, encountered challenges,
and coping strategies. Based on our reflections, we identify three tensions that might be of interest for industry-academia initia-
tives in the intangible cultural heritage sector: scaffolding vs ambiguity, interpretation vs granularity of data, tacit vs explicit

knowledge.
CCS Concepts

e Computing methodologies — Information extraction; * Human-centered computing — Collaborative and social computing

systems and tools;

1. Introduction

In recent decades, trend identification has become increasingly
important for a broad spectrum of cultural actors, from industry
professionals to academic researchers. A trend is commonly de-
fined as “a topic area that is growing in interest and utility over
time,”. Trends can be detected using systems that analyze large
corpora of textual data to identify novel or increasingly promi-
nent topics [KGP*04]. These systems — now frequently pow-
ered by artificial intelligence and big data analytics — allow for
real-time monitoring of shifting dynamics across sectors, facilitat-
ing timely insights and supporting data-driven, informed decision-
making [DPL17].

In the field of Intangible Cultural Heritage (ICH), researchers
have begun applying trend detection to map scholarly interest evo-
lution and identify knowledge gaps [AGDR21,LP23]. These stud-
ies usually draw on structured datasets (such as peer-reviewed
publications) filtered through standardized keyword systems estab-

T Corresponding author

© 2025 The Author(s).

Proceedings published by Eurographics - The European Association for Computer Graphics.

This is an open access article under the terms of the Creative Commons Attribution License, which
permits use, distribution and reproduction in any medium, provided the original work is properly
cited.

DOI: 10.2312/dh.20253189

lished within the research community. While this method works
well for analysing academic discourse, it may fall short in capturing
the informal, rapidly evolving practices and discourses surrounding
ICH, especially those outside the academia boundaries.

To our knowledge, no prior study has applied trend identifica-
tion systems to analyze social media data to detect emergent digital
initiatives related to ICH safeguarding practices. Yet, social me-
dia platforms represent a fertile ground for such inquiries [GS22].
They provide access to informal, real-world conversations and
practices - including those emerging from grassroots actors or un-
derrepresented communities - which may signal broader cultural
shifts [VGA12,ZSOW22,HHP18]. In light of the growing "digital
imperative"” [VH10b] and the increasing pressure on cultural actors
to embrace the digital transition [Dig], social media—based trend
analysis offers a promising opportunity for identifying emerging
skills, technologies, and initiatives by scraping data from posts re-
lated to ICH and digital topics.

This paper presents the decision-making process behind /CH At-
las, a platform specifically conceived to address this purpose. The
platform is the outcome of a remote interdisciplinary collaboration
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between a design research group from Politecnico di Milano with
expertise in heritage and Icoolhunt, a trend forecasting company
specializing in Al and big data. Over the nine-month period, the
two teams followed a learning-by-making, iterative approach. Each
iteration of the platform was refined through the combined exper-
tise of both teams.

The paper is structured as follows. The Related Works section
provides an overview of the digital transformation in ICH safe-
guarding practices and introduces the need for resources able to
capture emerging jobs and skills in this evolving field, followed
by an overview of the features of trend identification platforms.
Next, we outline the scope of the paper and the methods used to
gather insights into the platform design process. The Results sec-
tion presents the latest version of the platform, traces its iterations,
and offers a critical reflection on the collaborative dynamics be-
tween different disciplinary domains, highlighting challenges and
coping strategies. The paper concludes by discussing a series of
tensions that emerged during the development of the platform.

2. Related works

2.1. The digital turn in Intangible Cultural Heritage
safeguarding practices

Safeguarding Intangible Cultural Heritage (ICH) presents complex
challenge due to its inherently immaterial and dynamic nature. Un-
like tangible heritage, which is preserved through physical conser-
vation, ICH encompasses living practices, oral traditions, perform-
ing arts, languages, and craftsmanship that are constantly evolv-
ing within communities [UNEO3]. While ICH often manifests in
tangible outputs, its core meaning and value transcend physical
form [Bou03]. UNESCO’s “Representative List of the Intangible
Cultural Heritage of Humanity” and “List of Intangible Cultural
Heritage in Need of Urgent Safeguarding” reflect the growing in-
ternational recognition of the need to protect these ephemeral forms
of cultural expression [VH10a].

Historically, ICH transmission and survival relied on oral trans-
mission and embodied practice, passed down from generation to
generation within communities of practice. However, globaliza-
tion, urbanization, and shifting social structures have increasingly
disrupted this model, raising concerns about the long-term sur-
vival of several ICH practices [LLX25, Ste25]. In response to
these challenges, a growing body of research has explored the
potential of digital technologies to support the documentation,
storage, presentation, dissemination, education, and revitalization
of ICH, while also fostering new forms of community engage-
ment [ABKT*17,RR15,CDS* 18, HKP*22,LDC*23].

While early efforts often focused on the creation of digital
archives to preserve and share cultural materials, more recent
projects are experimenting with advanced technologies and cross-
sectorial collaborations, expanding the possibilities offered by dig-
ital preservation. For example, the Icelandic government recently
partnered with OpenAl and local language technology compa-
nies to better integrate Icelandic into conversational Al systems.
The project uses Reinforcement Learning from Human Feedback
(RLHF) involving local volunteers to train OpenAI’s multimodal
large language model, GPT-4. The goal is to reduce grammatical
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errors, improve cultural accuracy, and keep Icelandic relevant in
the digital space [Ope23]. Another initiative, the Hong Kong Mar-
tial Arts Living Archive (HKMALA), developed through a collab-
oration between academic institutions and a cultural association,
uses digital technologies such as motion capture and 3D recon-
struction to document and analyze traditional Southern Chinese
martial arts. The project, active since 2012, led to the development
of a digital repository that supports research, educational activi-
ties, and public interactive exhibitions [CDS* 18, HKP*22]. Fur-
thermore, the Quantum Temple platform exemplifies the use of
emerging Web3 technologies for heritage safeguarding. The plat-
form promotes sustainable cultural tourism and equitable partner-
ships with Indigenous communities using blockchain-based sys-
tems. Its NFT collection "The Paths to Alango" - co-created with
tradition bearers, cultural practitioners, and anthropologists - digi-
tally represent Balinese rituals and traditions while generating in-
come for local communities. Complementing this, the QT Passport
allows travelers to trace their contributions to heritage preservation
and community projects through transparent, blockchain-verified
donations [AS23, Tem].

These initiatives are not isolated cases. They reflect a broader
phenomenon known as the digital imperative [VH10b], which is
also affecting the field of Intangible Cultural Heritage (ICH). Poli-
cies and funding frameworks increasingly prioritize digitization as
a key strategy for enhancing the preservation, accessibility, and en-
gagement of ICH. While this shift often overlooks the challenges
and biases inherent in digital-driven practices [vH10b, ABKT*17],
it prompts many stakeholders in the ICH ecosystem to embrace
digital transformation and seek the skills and partners needed to
support it. This process accelerated further during and after the
COVID-19 pandemic [AAKWK21].

In response to this need, several initiatives within the EU Eras-
mus+ framework have been launched to identify emerging pro-
fessional roles and digital skills potentially useful to support the
safeguarding of cultural heritage in the digital era. The CHARTER
(European Cultural Heritage Skills Alliance) project [CHA], for
example, mapped core and transversal competences, including dig-
ital, technological and green adaptation skills in the fields of cul-
tural heritage safeguarding and preservation, crafts and traditional
knowledge, dissemination and communication, knowledge, plan-
ning and management. While the Digicult project [Dig] developed
an e-learning platform to support professionals in upskilling in the
digitization, presentation, and preservation of ICH assets.

While these initiatives — among others — are highly valuable,
they primarily rely on qualitative inquiries and quantitative surveys,
which are often time-consuming and centered on established actors.
This raises a key question: How might we develop a resource ca-
pable of automatically identifying emerging trends related to ICH,
including emerging skills, job roles, and digital technologies, using
a more diverse and global corpus of data that incorporates both
formal and informal actors? Before turning to the methodology
and findings addressing the research question, the next section ex-
amines trend identification platforms in cultural and research con-
texts.
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2.2. Trend Identification Systems

Trend identification is a critical practice in various fields, partic-
ularly in fashion, design, and visual culture, as it involves de-
tecting emerging signals that may indicate the future evolution
of tastes, practices, or styles. Traditionally, this task was carried
out by professionals known as "coolhunters," individuals skilled
at spotting new trends by observing subcultures and predicting
their rise [P*10]. This practice, often referred to as trend spot-
ting, is a subset of trend analysis and has been widely adopted
within the fashion industry [STT22, DL20]. More recently, the
scope of trend identification and forecasting has expanded to other
fields, including the job market (e.g., The World Economic Fo-
rum’s “The Future of Jobs Report” [For25]), technological inno-
vation (e.g., McKinsey’s “Technology Trends Outlook”), scientific
research [BMA*21], and cultural heritage (e.g., “IFLA’s Trend Re-
port” by [DO24]).

In this context, the advent of social media and advancements in
big data and Al have significantly transformed the trend identifi-
cation process. On the one hand, the widespread use of social net-
working platforms allows users to share posts and topics - images,
texts, hashtags — in an ongoing and potentially public manner,
generating an unprecedented volume of data. On the other hand,
advancements in Al technologies have enhanced the ability to an-
alyze big data, identify correlations, patterns, and the evolution of
tastes and practices over time, making trend identification faster
and more efficient [DL20]. In this context, organizations and com-
munities in academia and industry alike are leveraging this wealth
of data to better understand communities’ evolving interests and
support data-driven decision-making [BMA*21].

Emerging Trend Detection (ETD) systems are tools that auto-
matically identifies new patterns, topics, behaviors, or changes hap-
pening within a large amount of data over time [KGP*04]. These
systems are usually developed through a systematic process encom-
passing iterative cycles of data collection, preprocessing, analysis,
and visualization [STT22] and can operate as fully automatic or
semi-automatic [KGP*04]. Fully automatic systems analyze tex-
tual data independently to identify and visualize potential emerging
topics, which are then reviewed by humans. Semi-automatic sys-
tems, on the other hand, start from user-defined inputs and provide
evidence to assess whether those topics are truly emerging.

The process typically begins with data collected from sources
like social media, news outlets, and market reports. This data un-
dergoes preprocessing to improve consistency, reduce noise, and
eliminate redundancies [STT22, BMA*21]. Analytical techniques
are then applied, combining statistical methods, machine learning,
and Natural Language Processing tools [LGA15]. Among these,
topic modeling and topic clustering are commonly used to un-
cover hidden patterns. Topic modeling is an unsupervised tech-
nique that automatically discovers topics within text by analyzing
the co-occurrence of words in a collection of documents [AK24].
Topic clustering entails the use of algorithms to group simi-
lar documents or data points together based on their features or
textual content [Gev02, MZ05]. To enhance trend identification,
data analysis incorporates tracking the evolution of clusters over
time [BMA*21]. Finally, results are visualized through dashboards
and reports to aid decision-making.
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For example, Sleiman et al. [STT22] developed a semi-
automated system to detect emerging fashion trends from French
online sources. The platform collects and structures textual data via
web scraping, followed by pre-processing steps such as sentence
segmentation, word normalization, and removal of duplicates. It
employs NLP techniques and deep learning methods to extract syn-
tactic patterns and word relationships. A specialized fashion dictio-
nary categorizes the extracted terms by attributes like garment type,
color, and material. Trend detection is based on analyzing term
frequency and co-occurrence, with results visualized as network
graphs showing the evolution and interrelation of fashion features
over time.

While trend identification systems based on social media data
have been widely adopted in sectors such as fashion [SC23], their
application within the domain of ICH remains limited. Existing re-
search has primarily focused on mapping ICH-related trends and
knowledge gaps within academic literature [AGDR21, LP23], or
on analyzing affective and cognitive dynamics in online heritage-
sharing practices [GS22]. However, there has been little focus on
the use of social media data to extract trends related to emerging
skills and professional roles in the ICH sector.

We acknowledge the methodological and ethical challenges as-
sociated with leveraging digital content — such as the prompt-
driven nature of data, which raises concerns about representative-
ness and temporality [ZSOW22,SC23, GSBCO09]. Nevertheless, we
align with Roigé et al. [RAUS21], who argue that, “/d]espite these
drawbacks, observation of the online space is very useful in a
field such as ICH,” given its prolific nature and the abundance of
content it generates. However, while the volume of available dig-
ital content is vast, the development of effective platforms for so-
cial media-based trend identification remains far from straightfor-
ward [ZSOW22]. Therefore, in this paper, we provide insights into
the design rationales, decision-making processes, and collabora-
tive problem-solving strategies employed by two interdisciplinary
teams in the development of a data-driven platform for ICH+Digital
trend identification. Through a critical analysis of this process, we
aim to offer a set of reflections that can inform the design of future
trend identification tools in the ICH domain.

3. Methodology

This study critically reflects on the development of a platform de-
signed to detect emerging trends related to professional roles, skills,
technologies, and ongoing projects within the ICH domain.

The methodology combined data collection, system develop-
ment, and iterative evaluation. The data collection process com-
bined multiple sources to document the evolution of the platform.
Meetings between the two teams were recorded and transcribed
enabling the systematic reconstruction of the platform’s develop-
ment trajectory. These documents served also as a basis for on-
going reflection on the collaboration dynamics. Email correspon-
dence, mainly used for exchanging datasets, meeting minutes, sum-
maries of new features, and iterative reviews of prototypes and pro-
gresses, further contributed to documenting the assessments of plat-
form performance and perceived accuracy.

The collected materials were analyzed to uncover both the plat-
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form’s design decisions and the challenges encountered through-
out its development. Using a structured coding approach [Sal21],
we first reconstructed the development process chronologically,
following the platform’s iterative phases, and annotated the cor-
responding evaluation outcomes, highlighting the changes imple-
mented and the rationale behind them. In a second phase, we con-
ducted a qualitative analysis to identify recurring challenges and the
corresponding coping strategies within the collected textual materi-
als. Building on prior studies that conceptualize conflicting dynam-
ics as “tensions” [Lod23], we developed a set of reflections that
illuminate the opposing forces complicating both the platform’s
development and the process of trend identification. These forces
were rooted not only in how the domain of Intangible Cultural Her-
itage is articulated by its diverse stakeholders, but also in the disci-
plinary differences between the collaborating teams.

4. Results

After a brief description of the /CH Atlas platform final version’s
features, this section reconstructs the platform development phases,
showing how design choices and analytical strategies co-evolved
through iterative refinement and cross-disciplinary negotiation.

4.1. The platform

ICH Atlas is a web-based platform that displays and enables dy-
namic navigation of emerging trends connected to ICH- related pro-
fessional roles, skills, and digital technologies and their expected
growth based on global trends. Currently, the platform provides in-
sights derived from the analysis of 1,883 Twitter, Instagram, and
Linkedin posts published over the past three years by 284 identi-
fied users. The social media content is sourced from publicly ac-
cessible profiles representing a broad range of actors within the
ICH ecosystem. These include cultural institutions and associa-
tions, design studios and artistic collectives, policy and decision-
makers, technology providers, journalists and magazine, profes-
sionals and researchers in ICH and digital humanities, academic
institutions, and freelance practitioners. The selection of these cat-
egories is grounded in previous research that identifies them as
key stakeholders in the evolving field of ICH and digital innova-
tion [SC15,Lup21].

The dataset is compiled through an iterative multi-step process.
First, posts are collected from public profiles. To ensure linguistic
consistency across the corpus, all posts are translated into English.
Then, based on a preliminary vocabulary of terms, a targeted query
methodology is adopted to filter and extract data containing key-
words related to ICH (its practices, representations, and domains)
as well as emerging digital technologies. The resulting subset of
posts is subsequently processed using GPT-4. GPT-4 was integrated
into the extraction pipeline due to its capacity to address seman-
tic heterogeneity at scale, its advanced contextual understanding
for detecting indirect or emergent references, and its prompt-driven
architecture, which enabled flexible and modular querying across
diverse entity types. In our project, we adopted GPT-4 for semi-
automatic extraction and labeling of key fopics associated with
ICH, professional skills, job roles, events, and technologies. In this
context, a “topic” refers to a single word or short phrase (e.g., “cre-
ative technologist”).

Specifically, due to the vast conceptual space and the evolv-
ing vocabulary of digital transformation, traditional rule-based ap-
proaches or simple pattern matchers were insufficient. Instead, we
employed a hybrid approach involving:

o GPT-4-based semantic extraction to identify latent mentions
of technologies (e.g., AR/VR, machine learning algorithms),
skills (e.g., metadata curation), and events (e.g. webinars, con-
ferences..).

e Semantic post-processing to validate and refine the outputs pro-
duced by GPT-4 and to ensure accurate alignment with domain-
specific terminology. To do so, we employed text embedding
models, which encode contextual meaning, to compute semantic
similarity between extracted items and a controlled vocabulary.
This process was essential for automatically confirming the rele-
vance of candidate entities (skills, technologies, or events) to the
domain of ICH.

e [terative prompt development tailored for each task (e.g. data ex-
traction, classification, clustering), refined progressively to bal-
ance specificity and generalization.

e [terative monitoring of hallucinations (generation of semanti-
cally plausible but factually incorrect information) through man-
ual review of GPT-extracted entities on a stratified sample and
confidence scoring based on model output probabilities and se-
mantic alignment.

Finally, the extracted topics function as “weak signals” reflecting
early indicators of emerging discourse within the ICH community.
To assess their broader significance, signals are analyzed using a
proprietary trend forecasting system that tracks millions of social
media interactions. This comparative analysis enables the identifi-
cation of potential future developments relevant to the ICH sector.

The platform is organized into three primary sections, each de-
signed to support different modes of exploration and analysis:

e ICH Domains. This section offers a static clustering of posts and
topics categorized according to the official domains of intangible
cultural heritage, as defined by UNESCO (2003) - namely, oral
traditions, customs and social practices, performing arts, knowl-
edge and practices concerning nature and the universe, and tra-
ditional craftsmanship. For each domain, the platform displays
the number of posts tagged accordingly, a set of associated key-
words, the most frequent contributors, as well as identified skills,
job roles, events, and technologies. Additionally, it features a cu-
rated selection of ten representative posts per domain.

e Search. This section enhances transparency in the labelling
process by displaying the extracted keywords from each post,
categorized according to user category, skills, job roles, tech-
nologies, and events. It also allows performing keyword-based
searches and accessing the corresponding posts in which the
terms appear.

e Trend Navigation. This section presents the results of a Seman-
tic Topic Clustering Analysis, enabling users to explore identi-
fied topics grouped by skills, job roles, or technologies, as well
as in broader hybrid clusters that combine these elements. Users
can adjust the granularity of the clustering, generating between
1 and 25 topic groups. Furthermore, the section highlights the
relative growth rates of each topic over time. As representative
visualizations, Figure 1 displays eight emergent trends within the
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Explore Semantic Clusters

Expand each section to see detailed analysis and cross-category
relationships

~/ Education & Training (38 topics) v
~/ Project Management (35 topics) v
~/ Data & Analytics (43 topics) v
~/ Al &Machine Learning (51 topics) v
ul Digital Marketing (22 topics) v
ul Design & Creativity (41 topics) v
"\ Research & Innovation (30 topics) v
~/ Software Engineering (35 topics) v

Figure 1: Trend Navigation. Eight emergent skills clusters.

Design & Creativity

Average Growth:

Top Topics

& Contextual design 67.7%- % Urban design 49.7%-
% Modular design 43.1%- & Interface design 38.0%-
& Exhibition design 28.3%- ¢ Sustainable design 28.3%-
& Fashion design 27.4% - Spatial design 23.4%-
B Inclusive design 6.4%- [ Architectural design 3.5%-
[0 visual design 2.3%- 3 Website design 2.0%-

[ User experience design ~ 1.9%- 3 Human-centered design  0.3%-

3 Presentation -0.5% - Interactive design -3.2%-
3 service design -3.2%- Media design -3.2%-
&3 Graphic design -3.2%- 3 Uxdesign -3.2%-

Figure 2: Trend Navigation. "Design and creativity" skills cluster.

skills domain; Figure 2 provides a detailed view of the "design
and creativity" cluster, showcasing emerging topics and their
projected growth based on global trend data; Figure 3 illustrates
relevant topics linked to the "design and creativity" skills cluster,
in relation to events and projects, professional roles, technolo-
gies, and an exemplary post.
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Events And Projects (15)

the liquid archive exhibition at the mit museum
10th anniversary of the piccolo museo del diario
rwanda film festival int-act project

shift project (horizon europe)

lost in translation: understanding
misunderstanding

tech for good artlab24

Professional Roles (27)

production director creative director photogrammetry artist
graphic designer interactive designer software developer
digital heritage preservationist project manager

cultural operator archivist senior communications manager

sound designer conservator architect xr developer

Show more
Technologies (16)

mobile app smartphone application unreal engine

audio system digital twin weblyzard technology

artificial intelligence (ai) volumetric video

extended reality (xr) thermal sensor ar app dslr camera
augmented reality (ar) natural language processing (nlp)

machine learning (ml) algorithm
Show more

* nl Stable Cluster: Showing moderate growth (4.2%) with

established presence

2 Examples & Quotes

We are excited to announce that the Multi - Multimedia
Museum of the Italian Language, designed and developed by
#Dotdotdot, will be showcased at the #ltalian #Pavilion during
the 76th edition of the Frankfurt Book Fair - Frankfurter

Buchmesse, where Italy will be the 2024 Guest of Honor.

Figure 3: Trend Navigation. Contextual relationships within the
"design and creativity" cluster, including relevant events and
projects, professional roles, technologies and an exemplar post.
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4.2. The decision-making process behind the platform
development

Following a review of platform development meetings and the col-
laboration between the research team and the technology company,
we identified several key iterations that shaped the evolution of
the trend identification platform. These iterations highlight how
challenges were progressively addressed through a combination of
technological adjustments and conceptual refinements.

4.2.1. Initial exploration: Twitter-based themes detection

The initial phase focused on establishing a shared understanding
between the two teams (from now the "research team" and the
"technology team"). Reciprocal presentations were organized: the
research team introduced the conceptual background of intangible
cultural heritage (ICH), while the technology team presented ex-
amples of their prior trend forecasting projects.

As a starting point for identifying emerging trends, on indication
of the technology team, the research team provided a set of 50 pub-
lic social media profiles (including Twitter, Instagram, Linkedin,
and Youtube) and relevant ICH and digital-related keywords. The
technology team subsequently focused on collecting posts from
identified profiles, limiting the scope to Twitter for convenience.

The content extraction process was based on a targeted query
methodology applied to Twitter and Instagram, leveraging a data
extraction and analysis system previously developed by the com-
pany. Posts were initially filtered using a seed list of keywords ex-
plicitly referencing both “intangible cultural heritage” (e.g. ICH,
intangible cultural heritage, living heritage, folklore, handicraft,
cultural celebrations, rituals, heritage preservation) and digital-
related concepts (e.g., digitization, virtual museum, 3D reconstruc-
tion, digital storytelling). After the first pass, false positives (irrele-
vant or ambiguous mentions) were identified and excluded through
manual review and automated scoring filters. Subsequently, an iter-
ative enrichment loop was applied: new relevant terms and concepts
encountered in the validated posts were appended to the keyword
list, allowing the system to progressively expand its sensitivity to
the domain-specific discourse. Only terms confirmed through co-
occurrence with known ICH markers and validated through seman-
tic scoring were retained. Finally, data were analysed through topic
modelling and clustering techniques.

This process led to the refinement of the keyword list, a distri-
bution analysis of profile typologies (e.g., cultural institutions, pol-
icymakers, research organizations), and the identification of four
emerging conversation clusters. These clusters included: (1) the
evolution of ICH-related professional roles and skills; (2) growing
efforts to engage broader and younger audiences with intangible
cultural heritage; (3) the adaptation of digital tools to support and
promote ICH; and (4) the increasing use of interactive and spa-
tial exhibition formats to reimagine and transmit ICH. Each theme
was illustrated through a GPT-4—generated description, a circular
chart depicting the distribution of profile typologies, an exemplar
post from the dataset, and a corresponding word cloud. For exam-
ple, the word cloud for cluster (1) featured terms such as “Museum
Professionals,” “Cultural Leaders,” “Capacity Building,” “Digital
Skills,” “Mentorship Program,” and “Professional Development,”
among others.

While the identified clusters aligned with the research team’s
understanding of the state of the art in the sector, the insights pro-
vided and the format of the cluster analysis raised several questions.
Specifically, the description of emerging themes often appeared to
reflect tendencies toward overgeneralization and overinterpretation,
leading to apparent inconsistencies. Furthermore, the most com-
mon questions raised during the feedback session by the research
team were: “What is the process behind this insight?,” “How was
it obtained?,” and “How can we be certain that this relates specif-
ically to ‘Intangible Cultural Heritage’ and not to ‘Cultural Her-
itage’ in a broader sense?”. To address these uncertainties, the re-
search team requested access to the ‘raw’ data underpinning the
analyses, while the technology team asked for a more refined set of
keywords to guide the identification process toward more precise
representations of intangible cultural heritage-related topics.

4.2.2. Community enlargement: Iterative profiles
identification

Following the initial exploration, efforts were directed toward ex-
panding the community of relevant social media profiles. The tech-
nology team broadened the search by validating an initial set of
core keywords and developing targeted search queries on Twitter
and Instagram to identify additional relevant profiles. These queries
were iteratively refined based on emerging results. Through this
process, the technology team compiled a dataset consisting of 158
Twitter and Instagram profiles and 390 posts, extracted leveraging
GPT-4, which were then shared with the research team for review.
The manual validation process curated by the research team identi-
fied 102 profiles and 54 posts as potentially relevant, with classifi-
cations distinguishing between those focused on ICH, digital con-
tent only, or both.

Despite these efforts, a significant limitation emerged. The
dataset extracted solely from Twitter and Instagram, while provid-
ing spontaneous, temporally dynamic interactions reflecting pub-
lic and organizational engagements, lacked the thematic depth and
granularity necessary to capture the nuances of ICH and the spe-
cific technologies being adopted. In response to this challenge, the
research team requested the incorporation of Linkedin data to en-
rich the dataset. Leveraging the profiles identified in earlier phases,
the technology team implemented an ad hoc pipeline to extract data
from Linkedin and conducted targeted search queries to retrieve po-
tentially relevant posts related to ICH and digital technologies. A
semi-automated process, assisted again by GPT-4, facilitated the
selection of 556 posts and 353 profiles.

Following this filtering stage, the research team carried out a re-
view and manual validation phase of the dataset. The review in-
dicated that LinkedIn was particularly effective in capturing pro-
fessional discourse, events, technological applications, and institu-
tional narratives related to intangible cultural heritage (ICH). When
combined with data from Twitter and Instagram, this platform mix
provided the semantic richness and accessibility necessary for scal-
able textual analysis. Advantages that, according to the technology
company’s prior experience, were not equally present on platforms
such as TikTok and Facebook.

The review process led to the inclusion of 129 posts and 79 pro-
files, expanding the dataset further. Although this expansion im-

© 2025 The Author(s).
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proved the dataset’s breadth, challenges persisted regarding the the-
matic alignment between post contents and ICH digital valoriza-
tion practices. Specifically, core profiles and posts related to ICH
remained scarce, and the dataset continued to include posts largely
focused on tangible cultural heritage, or general cultural and artistic
initiatives that, while containing some of the keywords used for the
search (e.g., "artisans," "community identity"), lacked direct refer-
ences to ICH manifestations. By the conclusion of the community
enlargement process, the dataset comprised 284 profiles and 1,883
posts.

4.2.3. Back-end platform development and restructuring

In parallel with the community identification efforts, and in re-
sponse to the research team’s request for greater transparency, the
technology team developed a preliminary back-end interface that
enabled the former to autonomously navigate the dataset from mul-
tiple perspectives and levels of granularity. The platform consisted
of three main sections:

e an overview of the ICH Atlas community, presenting distribu-
tions by profession and post volume over time;

e a topic detection section, allowing the exploration of 25 emerg-
ing themes clustered according to the categories of ICH, Dig-
ital, and ICH+Digital, each accompanied by a number (1-25),
a title, a GPT-4 powered automatically generated summary, top
keywords, a word cloud, and distribution by profession;

e a free text search section for posts, with filters based on thematic
areas and metadata concerning users, events, organizations, lo-
cations, and mentioned skills.

A qualitative assessment conducted by the research team spot-
ted interesting clusters (e.g. "Empowering Indigenous Communi-
ties Through Decentralized Governance and Blockchain Technol-
ogy") but surfaced several critical issues. Overlaps between the-
matic clusters and insufficient granularity (e.g. the clusters "Digital
Transformation in Cultural Heritage" and "Digitization and Preser-
vation of Cultural Heritage"), and inconsistent representations of
ICH topics (e.g. in clusters like "Machine Learning in Financial
Fraud Detection and Cybersecurity") undermined the interpretabil-
ity and utility of the insights. In response to the challenges previ-
ously identified, the research team proposed a series of improve-
ments grounded in UNESCO’s categorization framework and a
descriptive-analytical model for ICH valorization cases.

This approach informed the restructuring of thematic clusters in
alignment with recognized ICH Domains, and according to three
phases of the ICH valorization process, as outlined in the CHAR-
TER model [CHA]. In the latter case, the goal was to organize
topics into three distinct categories: those pertaining exclusively
to insights only related to ICH manufestations ("ICH Recognition
phase); topics related to digitization efforts aimed at capturing,
modeling, protecting, and conserving intangible heritage ("ICH
Conservation and Preservation" phase); and practices focused on
the revitalization of ICH, such as community engagement initia-
tives, digital and virtual exhibitions, and entrepreneurial or educa-
tional efforts, ("ICH Access, Enhancement, and Use" phase).

To gain deeper insights into professional roles and skills, the re-

search team requested the triangulation of data across skills, pro-
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fessions, technologies, and events. Building on this refined concep-
tual framework, the platform underwent significant restructuring.
Posts were reorganized into (1) "ICH Domains", following UN-
ESCO’s classifications rationale [UNEOQ3], and (2) ICH Cluster
phases CHARTER-inspired phases described above [CHA]. Ad-
ditionally, an enhanced (3) "Search"” function was implemented,
allowing filtering results by both valorization phases and ICH do-
mains, thereby improving navigability and increasing the analytical
depth of the platform.

4.2.4. Introduction of trend navigation and forecasting

In conjunction with structural reorganization, a new feature enti-
tled Trend Navigation was implemented. This section provided an
overview of more than 150 emerging topics specifically related to
skills, professional roles, and technologies. Illustrative examples
include "contextual design" and "metadata analysis" under skills;
"digital heritage preservationist" and "XR developer" for profes-
sional roles; and "Extended Reality (XR)" and "mobile application”
under technologies. Each topic was accompanied by an automati-
cally generated summary and was connected to related skills, roles,
technologies, and corresponding ICH domains, thereby enabling a
more interconnected and fine-grained exploration of data.

Unlike earlier platform versions — where clusters emerged
solely from the initial dataset — the technology team incorpo-
rated their proprietary trend forecasting platform, which monitors
millions of social media posts (e.g., Twitter, Instagram, Reddit,
Youtube, etc.) related to innovation, trends, and styles. Specifically,
emerging topics identified within the project’s limited dataset were
treated as "weak signals" and were automatically compared with
broader consumer conversations. Topics displaying resonances
with ongoing wider trends were interpreted as an indicators of
likely future relevance for intangible heritage. This approach was
guided by the aim of overcoming the limitations associated with
identifying "known insights," based on the principle that if a trend
had already gained substantial visibility within ICH-specific dis-
course, it was likely approaching a state of saturation.

Despite these advancements, several critical issues persisted.
Overlaps and inconsistencies were noted within the ICH Domains
and Cluster Phases sections, resulting in fragmented representa-
tions of limited datasets. Notably, the limited volume of available
profiles and posts, combined with the imposition of an "artificial"
scholarly framework, emerged as a further constraint. The ways
in which ICH was discussed in posts often did not allow for un-
ambiguous codification into distinct valorization phases, rendering
strict categorizations only marginally useful. On the other hand,
while the automated topic summaries risked oversimplification,
raising concerns about potential misinterpretations, the individual
emerging trends and their possible aggregation into broader cate-
gories were regarded as promising and worthy of continued explo-
ration.

4.2.5. Semantic clustering approach

In light of these results, both teams agreed to move away from clus-
tering posts by ICH valorization phase. Additionally, they agreed to
remove automated descriptions of topics in the "Topics navigation
section”. The technology team reorganized emerging trends related
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to skills, professional roles, and technologies into broader seman-
tic clusters, with the possibility to dynamically adjust the number of
clusters to display (1-25). Each topic, whether related to a skill, pro-
fession, or technology, was initially assigned to a macro-category
(e.g., the skill "contextual design" was classified under the macro-
category Design & Creativity; see Figure 2) based on semantic
similarity. Within each macro-category, topics were further orga-
nized into smaller sub-clusters, again using semantic proximity as
a guiding criterion. Each macro-category was enriched with meta-
data, including its title, average growth rate, top associated topics,
growth trend comparisons, related entities (e.g., job roles, skills,
and technologies), and links to relevant events and projects (see
Figure 3). Representative social media posts were also included to
provide accessible, contextual entry points into each trend. This se-
mantic aggregation represented a significant advancement in the
platform’s development, fostering a more balanced exploration of
emerging trends and topics. Furthermore, the iterative refinement
of ICH-related keywords and dataset semi-automated labelling pro-
cess contributed to improved — albeit still improvable — cluster-
ing within the "ICH Domains" section, thus expanding the analyti-
cal capabilities available to future platform users.

5. Discussion

Throughout the development of the platform, several key ten-
sions emerged, particularly regarding the integration of theoreti-
cal frameworks with real-world data, over-interpretation vs high
data granularity, as well as the interplay between explicit and tacit
knowledge. These tensions were critical to the evolution of both the
platform and the research process.

5.1. Scaffolding vs ambiguity

A central issue was the tension between the analytical scaffold-
ing provided by established theoretical frameworks — such as the
CHARTER valorization phases and UNESCO’s ICH categories —
and the ambiguous, heterogeneous nature of the ICH discourse in
social media contexts. These frameworks, while offering neces-
sary structure, often fell short in capturing the multifaceted ways
in which ICH is referenced, enacted, and discussed by practition-
ers, institutions, and communities online.

In particular, social media conversations rarely adhered to formal
distinctions embedded in institutional taxonomies. Posts frequently
blurred boundaries between ICH and other domains, such as tan-
gible heritage, contemporary art, or digital culture. This blurred
representation complicated attempts to classify content accurately
and consistently. For example, mentions of "craft," "language," or
"community identity" often appeared without explicit reference to
ICH categories or terminologies, challenging the operational ap-
plication of such frameworks for automated tagging and cluster-
ing. Moreover, the analysis revealed that terms like “ICH” or “in-
tangible heritage” were disproportionately used by policy-oriented
actors or academic institutions, risking biasing the dataset toward
profiles that shared institutional or scholarly vocabularies, while
underrepresenting grassroots or community-led discourse.

A further layer of complexity concerned terminological ambi-
guity, an ongoing issue in text mining efforts [FJO08]. Indeed, the
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same keyword —such as “learning,” “tradition,” or “memory” —
could vary significantly in meaning. This not only posed several
challenges in terms of false positives, as well as during filtering
and automatic clustering. To address this issue, several cycles of
manual reviews were implemented to detect such data and reframe
instructions to perform more refined topic extraction cycles.

These processes revealed important insights: (1) while frame-
works serve as valuable cognitive and methodological anchors,
their direct application to messy, real-world data may risk over-
simplification or misclassification, (2) consistent effort should be
dedicated to refine the dataset considering terminological ambi-
guity, especially in such a niche sector. Therefore, the platform’s
evolution gradually moved toward more flexible, data-driven clus-
tering methods that could better accommodate semantic ambiguity
and emergent patterns.

5.2. Data over-interpretation vs over-fragmentation

Another key tension emerged around the balance between interpre-
tive synthesis and data granularity. As the dataset expanded to in-
clude a wider range of social media profiles and posts, maintaining
the accuracy and relevance of insights became increasingly com-
plex. One of the primary challenges involved avoiding the risk of
over-interpretation or misrepresentation, particularly in the use of
automated text generation tools — a concern raised in recent criti-
cal studies on Al-assisted analysis [AYAK25].

Indeed, the initial attempts to generate automated topic descrip-
tions were critically assessed for occasionally producing over-
generalized or over-interpreted description — results that, although
plausible, lacked visible justification for domain experts. As pervi-
ously mentioned, this led to recurring feedback questions from the
research team such as: “What is the process behind this insight?”

This kind of question points to a broader epistemological issue
in Al-powered systems: the opacity of machine-generated insights
often clashes with the users’ need for traceability and context [DLT-
DCR25,ZPWHY?23].

The iterative restructuring of the platform — removing auto-
mated summaries, enabling access to original posts and assigned
labels, and implementing user-controllable clustering — was a di-
rect response to this issue. Moreover, the teams opted to reduce
the degree of interpretive automation, instead providing more gran-
ular data (in the form of "topics") around the skills, professional
roles, and technologies categories. However, this shift introduced
novel difficulties as highly granular data, while apparently precise,
can become analytically overwhelming or cognitively inaccessible
for users attempting to extract broader patterns. Finding the opti-
mal balance between interpretive abstraction and data specificity
proved to be one of the most demanding aspects of the platform’s
design. Ultimately, the teams implemented a dynamic aggregation
mechanism and semanthic-based data triangulation and clustering
to allow greater adjustment possibilities on the information level of
detail and resolution.

© 2025 The Author(s).
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5.3. Tacit Knowledge vs Explicit Knowledge

A further critical tension emerged around the relationship between
tacit and explicit knowledge during the platform development pro-
cess.

Initially, much of the technological work — such as data extrac-
tion, cleaning, and clustering procedures — heavily relied on the
tacit expertise of the technology team. This reliance made it diffi-
cult for the research team to fully grasp the underlying criteria and
assumptions informing data processing and analysis. In response,
the research team progressively demanded clearer documentation
and greater operational transparency. This led to the development
of a dedicated exploratory platform, specifically designed to al-
low the research team to interact directly with the datasets, observe
clustering mechanisms, and adjust parameters as needed.

However, despite these efforts, disciplinary differences and dis-
tinct forms of expertise between the two teams continued to hinder
full mutual understanding. On the one hand, it became apparent
that the technology team, responsible for the data coding system,
struggled to fully comprehend the nature of intangible cultural her-
itage (ICH) — a domain characterized by blurred boundaries even
for specialized professionals [Sch17]. Although the research team
provided informational materials and conceptual frameworks, these
resources proved insufficient for effectively conveying the embod-
ied and situated knowledge held by the research team. In retrospect,
they may have underestimated the complexity involved in transfer-
ring disciplinary expertise and overestimated the self-evident na-
ture of the materials provided. On the other hand, the tacit knowl-
edge held by the technology team also presented significant obsta-
cles. Despite the sharing of procedural system details, the research
team — lacking direct access to the very labeling and analysis sys-
tem and unfamiliar with its underlying workflows — often found it
difficult to conceive alternative approaches to data processing and
visualization. As a result, their efforts were largely guided by trial-
and-error methods and dependent on the mediation of the technol-
ogy team.

Given their background in design research, the team later en-
gaged with the more transparent version of the platform experimen-
tally, using the tool itself to progressively discover and understand
its possible issues and applications. While this experimental ap-
proach supported a deeper understanding of the available datasets,
the inability to directly access the developer’s system significantly
limited their capacity to fully comprehend the system’s affordances
and ultimately contributed to slowing down the platform’s develop-
ment process.

Finally, throughout this iterative process, the platform and its
various data exploration sections progressively came to function as
a boundary object [LS10]: an artifact sufficiently flexible to be in-
terpreted differently by each team, yet robust enough to maintain a
shared structure that supported collaboration. The gradual increase
in transparency regarding post classifications enabled both teams
to progressively develop a deeper understanding of each other’s
domain, overcoming initial perceptions of ICH and AI as "black
boxes" from the perspective of the respective groups. Interestingly,
writing the current paper further contributed to enhancing trans-
parency and shared understanding.

© 2025 The Author(s).
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6. Study limitations

We acknowledge two main limitations in our research. First, the
platform currently operates on a relatively small dataset, and the
limited number of processed posts and profiles has, at times, influ-
enced the depth and reliability of the analytical outputs. Second, we
recognize that social media content offers only a partial view of the
broader landscape of ICH-related initiatives, as it excludes actors
who do not use these platforms to disseminate their work.
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