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ABSTRACT 

This paper presents the KNOT project, a three-year pilot tasked with investigating ways to integrate the digital cultural 

heritage of Italian universities within the national infrastructure being developed by the Ministry of Culture, and its central 

argument for rethinking the digital objects produced by academic research projects as interesting and, so far, unexplored 

examples of this digital cultural heritage. The paper discusses the key steps in the development of a conceptual framework 

for rethinking scholarly digital objects as cultural heritage starting with the definition of these objects and identification of 

the potential heritage values they hold, the selection of the humanities, and in particular the digital humanities, as the 

academic field from which to select these objects, the use of a census to evaluate the validity of these choices, and some of 

the issues that arose during this work around the classification, documentation, and visibility of these objects. 

KEYWORDS 
Digital Humanities; Digital Cultural Heritage; Italian Universities. 

1. INTRODUCTION
Italian cultural heritage (CH) is diverse, omnipresent, and connected to the many histories found across its territory [4]. 

Among the institutions tasked with preserving and managing this heritage, universities stand out due to how their holdings 

are often intertwined across the three missions they must adhere to – teaching, research, and the dissemination of knowledge 

into wider society. However, while universities hold an important part of Italy’s CH it has remained partially hidden within 

the national picture due to, in part, the late development of national discussions around its role and function which only 

began at the turn of the 21st century [12]. This situation has since been further complicated by the impact of digital 

technology, with universities having to contend with both analog holdings and newer digitized and born-digital objects that 

represent a digital cultural heritage (DCH) that has only grown in importance as the years have passed.  

The challenge of how to integrate this particular segment of DCH at the national level has taken on new life recently within 

the National Plan for the Digitalisation of Cultural Heritage (NPD), which sets out the strategic vision and guidelines from 

the Ministry of Culture for the transformation of the country’s CH over a five-year period (2022-2026) as part of the 

National Recovery and Resilience Plan1. Drafted by the Central Institute for the Digitalisation of Cultural Heritage – Digital 

Library (ICDP), a new body setup by the Ministry in 2020, the NPD seeks to create a digital ecosystem for CH with the 

ICDP guiding institutions and places of culture, such as universities, in this process2.  

The KNOT project is a three-year pilot that takes place within the context of this national effort, part of an agreement 

between the University of Bologna and the Ministry to establish a research infrastructure to support the ICDP’s efforts with 

parallel and connected research initiatives in three departments (Department of Cultural Heritage - DBC, Department of 

Classical Philology and Italian Studies - FICLIT, and Department of Computer Science and Engineering - DISI) tasked 

with investigating ways to integrate the DCH of Italian universities into this new digital ecosystem of culture. The first 

challenge our project had to face was how to effectively represent this DCH at a national level considering that to date 

there has been little consensus within institutions or across them as to what constitutes it3. To this end, we decided to take 

a lateral approach to the problem and consider how universities are already in possession of a multifaceted and interesting, 

and so far unexplored, example of DCH in the form of digital objects created by academic research projects. During our 

first year of research we focused on the development of a conceptual framework for rethinking these scholarly digital 

objects as DCH, with the framework intended to act as a base for the primary expected outputs of the pilot: a web application 

(to act as an example of early adoption of the ICDP’s infrastructure) and guidelines for the collection, management, and 

enrichment of this DCH at the national level. In this paper we present some of the key steps in the development of the 

conceptual framework including the definition of these objects and identification of the potential heritage values they hold, 

the selection of the humanities, and in particular the digital humanities (DH), as the academic field from which to select 

1 https://docs.italia.it/italia/icdp/icdp-pnd-docs/it/v1.1-febbraio-2023/index.html 
2 https://digitallibrary.cultura.gov.it/chi-siamo/  
3 A parallel line of research being conducted by the DBC has been tasked with conducting a census of the DCH of Italian universities 

and the remark about the lack of consensus stems from the results of their first year of investigation. 

https://docs.italia.it/italia/icdp/icdp-pnd-docs/it/v1.1-febbraio-2023/index.html
https://digitallibrary.cultura.gov.it/chi-siamo/
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these objects, the use of a census to evaluate the validity of these choices, and, lastly, the issues that arose during this work 

around the classification, documentation, and visibility of these objects.  

 

2. DEFINING SCHOLARLY DIGITAL CULTURAL HERITAGE 
The definitions of DCH put forward by the United Nations Educational, Scientific and Cultural Organisation (UNESCO) 

at the international level and by the PND at the national level provide a starting point for our rethinking of digital scholarly 

objects as DCH. UNESCO adopted its Charter on the Preservation of Digital Heritage in October 2003, defining the scope 

of digital heritage as consisting of “unique resources of human knowledge and expression”, whether digital-born or 

converted from analogue, stemming from a plurality of backgrounds (educational, legal, scientific, and others) and 

represented by a multiplicity of formats, from text to databases, software to web pages4. The PND meanwhile defines DCH 

in a more focused way, honing on “the set of digital objects produced by the modeling of data or by the organization of 

digitally-native content to achieve more advanced knowledge objectives through the development of the relational potential 

that characterizes its dissemination” which taken together and understood within an ecosystem logic contribute to the 

formation of a CH similar to the one assigned to tangible and intangible assets5. 

From these definitions as well as insights from the heritage sector that call to move our thinking past digital objects as data 

towards a form that contains multiple agencies and spatio-temporal distributions [2: 279] we can think of the scholarly 

digital objects we are interested in to therefore comprise not just collections of information (such as datasets) but, crucially, 

also digital forms that enable interaction with information, from software and data services such as search interfaces or 

APIs to visualization and annotation tools. Considering these objects thusly we can then begin to think past the scientific 

context in which they are most commonly understood, as well as evaluated, and look at what heritage value might be found 

in their “reservoir of meaning” [2: 34]: the activity that produced them; relationships to the information they encode; new 

contexts they create for this information; and the ways in which they can foster the acquisition of new knowledge from this 

combination of context and information. 

Having narrowed our definition of DCH to specific objects of interest based on our argument, next we needed to narrow 

the scope of academic research to a specific field from which we could draw these objects. Considering that our research 

takes place within the Digital Humanities Advanced Research Center, a DH research center at the University of Bologna, 

the humanities presented itself as the ideal field of reference for the project, a choice that was strengthened by recent 

research and previous national efforts to engage with the DCH of universities. 

At the national level, there have been a handful of humanities projects focused on the digitized holdings of universities, 

among them MICHAEL (Multilingual Inventory of Cultural Heritage in Europe) in the mid-2000s, a census of digitized 

collections from 77 Italian universities for inclusion in a European initiative coordinated by the University Library Center 

of the University of Padua6, and POMUI (POrtal MUseums Italian) in the early 2010s, the country’s first network of 

university museums in which 12 institutions participated in an inventory and electronic catalog of their holdings and the 

creation of a bilingual web portal to raise awareness of and promote this particular segment of their CH7. More recently, a 

bibliometric analysis of CH research in the humanities, based on data from the Web of Science platform (journal articles 

published between 2003 and 2022), showed how central the field has become to Italian academia’s engagement with CH 

as a whole: Italian humanities scholars are among the top three in the world for the production of scholarly articles about 

CH and among the most cited [17]. Meanwhile, an analysis of projects presented at the yearly conference of the Italian 

Association for Digital Humanities and Culture (AIUCD) between 2018 and 2020 identified disciplines of the text 

(publishing, philology, literature, and linguistics) and the management of DCH as the dominant areas of focus for Italian 

digital humanists [14]. The DH in particular offer further opportunities for our project as they promote interdisciplinary 

approaches [15] and project-oriented practices where existing CH objects are often used as source material for the creation 

of new digital objects that seek to recontextualize this source material and promote engagement from end users. This not 

only reflects some of the heritage values that can be found in digital forms, as mentioned above, but also mirrors the goals 

of I.PaC (Infrastruttura e servizi digitali per il Patrimonio Culturale)8, the online infrastructure the ICDP is building and 

within which the results of the KNOT project are expected to be included.  

 

 
4 https://unesdoc.unesco.org/ark:/48223/pf0000133171  
5 See glossary in https://docs.italia.it/italia/icdp/icdp-pnd-docs/it/v1.1-febbraio-2023/index.html  
6 https://bibliotecadigitale.cab.unipd.it/biblioteca-digitale/progetti/michael  
7 http://www.pomui.unimore.it/site/en/home/project-2012.html  
8 https://ipac.cultura.gov.it/  

https://unesdoc.unesco.org/ark:/48223/pf0000133171
https://docs.italia.it/italia/icdp/icdp-pnd-docs/it/v1.1-febbraio-2023/index.html
https://bibliotecadigitale.cab.unipd.it/biblioteca-digitale/progetti/michael
http://www.pomui.unimore.it/site/en/home/project-2012.html
https://ipac.cultura.gov.it/
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3. A CENSUS OF ITALIAN HUMANITIES PROJECTS
We conducted a census of existing Italian humanities research projects and analyzed the results to evaluate the validity of 

our choices as well as extract potential features and characteristics to use in the development of a data model based on our 

conceptual framework9. We began our census by looking at research projects listed on the AIUCD10 and European 

Association of Digital Humanities (EADH)11 websites. We then visited the websites of specific humanities departments, 

research centers, and laboratories that were included in these lists as well as those of members to look for additional relevant 

projects. Finally, we also conducted manual searches within the official websites of universities, including digital libraries, 

for further potential projects and lists of relevant resources. At each step we focused on recording projects, whether finished 

or ongoing, that had produced one or more digital objects that could be considered as representative of our argument such 

as catalogs, databases, software, corpora, archives, and scholarly editions. This produced a list of 91 projects for which we 

then recorded a variety of metadata based on available information including: links to websites and data repositories; the 

entities involved (universities, departments, labs, research centers); the year of creation; the primary subject and time 

period; the types of objects used and created; the tools and technologies used in the creation of digital objects; the research 

activities (based on TaDiRAH, a taxonomy of digital research activities in the humanities12); the licenses; the 

documentation; and the degrees to which projects made their results available via Linked Open Data practices or 

technologies such as APIs. 

The results of the census presented us with an overall picture that featured a mix of projects that produced what we can 

consider as traditional humanities objects such as corpora, digital editions, catalogs, and databases alongside some 

examples of newer ones such as visualization tools, machine learning pipelines, software, and platforms that reflect some 

of the digital forms of interest mentioned in section 2. In terms of the disciplines involved in the projects, the prominence 

of philology, literature, and linguistics that [14] noted as key areas of interest for Italian digital humanists was also visible 

in our results alongside contributions from the fields of design, musicology, archeology, archival science, and computer 

science. While these results gave us confidence that the humanities could offer a variety of objects and approaches to use 

in our project, they also evidenced a number of issues for us to consider: the prominence of certain fields and objects, how 

to classify the scholarly digital objects we are interested in, the quality of available documentation and how necessary 

information can be extracted from it, and the visibility of these objects within the specifics of the Italian academic system. 

4. ISSUES AND CHALLENGES
The first issue we had to consider was how many of the projects referred to the objects they created in their documentation 

using different, sometimes complimentary, sometimes contradictory, terms. For example, Archivio della Latinità Italiana 

del Medioevo (ALIM)13 uses the term archive in its title and project description but the term digital library in the interface. 

As a scholarly activity ALIM is creating a digital archive, in that it preserves items because of their perceived value to one 

or more communities (in this case Latin texts produced in Italy during the Middle Ages), yet the digital form created by 

activity, the scholarly digital object through which this archive is accessed, more closely resembles a digital library with 

content classified into collections, available for retrieval, and with additional services for users. Another example is 

DanteSources14, which refers to the object it produced in its documentation as a digital library, tool, and knowledge base 

with the latter two more closely reflecting the affordances of the object (especially when you consider that the interface 

only communicates the ability to search) while digital library feels less appropriate in that there are no practical resources 

to be found and retrieved via the object but rather information extracted from the analysis of resources. Based on the results 

of our census we found that typological terms such as archive, library, catalog, and database were most commonly treated 

as interchangeable in documentation and interfaces while digital edition was the most consistently, and accurately, used 

term.  

As our work progressed it became apparent that we needed a way to classify scholarly digital objects produced by 

humanities research using a reliable, empirical system such as a taxonomy. However, while there have been efforts within 

the international DH community to create useful taxonomies of research methods, tools, and activities – notably the DiRT 

Directory of digital research tools [13], the TAPoR gateway for text analysis tools15, and the aforementioned TaDiRAH 

9 Documentation of the data model is available at https://icdp-digital-library.github.io/KNOT/website/ENG/data_model.html 
10 http://www.aiucd.it/progetti/  
11 https://eadh.org/projects  
12 https://tadirah.info/pages/Browser.html  
13 http://alim.unisi.it/  
14 https://dantesources.dantenetwork.it/en/index.html  
15 https://tapor.ca/home  

https://icdp-digital-library.github.io/KNOT/website/ENG/data_model.html
http://www.aiucd.it/progetti/
https://eadh.org/projects
https://tadirah.info/pages/Browser.html
http://alim.unisi.it/
https://dantesources.dantenetwork.it/en/index.html
https://tapor.ca/home
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(the latter two integrating elements of or knowledge from DiRT [8, 1]) – less focus appears to have been given to the 

objects such methods, tools, and activities might produce.  

Parallel to this issue of taxonomy we also noticed that many of the common technologies used in the creation of scholarly 

digital objects, such as programming languages like Python, formats and standards like JSON or TEI, and software 

packages like Omeka, were not always reliably included or detailed in existing authority controls and thesauri, whether 

well-established ones such as the Library of Congress Subject Headings and the Getty Art & Architecture Thesaurus or 

more specific ones such as the OntoPiA network maintained by the Ministry of Culture16 or the DHA Taxonomy from the 

Austrian Centre for Digital Humanities and Cultural Heritage17. 

With this in mind, as part of the data model we are developing we have created two SKOS-based controlled vocabularies 

(one taxonomy and one thesaurus) aimed at answering these specific classification needs while also providing the necessary 

controls for the eventual integration of this information into a database and retrieval system [10]18. Furthermore, these 

vocabularies are intended to act as a base for ongoing reflection regarding definitions and meanings. Taking a cue from the 

rethinking of methods and activities as scholarly primitives that motivated the creation of TaDiRAH [1, 16] we can see 

how thinking about the definition of a set of primitives for scholarly digital objects, reflecting the basic functions that these 

objects fulfill for scholarly activity in the humanities alongside their practical functions, which may push against accepted 

definitions, may be useful both within and outside of the field. Such insights and reflections will feed into the guidelines 

the KNOT project is expected to produce at the end of its duration.  

Connected to this issue of classification is the inconsistent quality of the documentation of the scholarly digital objects 

recorded in our census. Inconsistent documentation makes it more difficult to accurately describe such objects using a data 

model by obscuring their narrative [5]. Previous studies of documentation of DH resources, going back to the late 2000s, 

have found that documentation is often insufficient or lacks clear visibility [18, 7, 6] and this is something we have also 

seen in our work to date with projects often either lacking or obscuring important information such as clear summaries or 

general descriptions, their technology stack, their status, and the licenses available for use of the objects created (whether 

data or service). One notable exception is the handful of projects we have recorded that openly strive to meet the FAIR 

principles for scientific data management and stewardship [19], which often results in clearer, more accurate and extensive 

documentation. Returning to the previous examples, both ALIM and DanteSources offer fairly complete documentation 

on their website though the latter does not detail its technology stack nor indicates the status of the project or licenses for 

use of its data and services. Conversely, LiLa: Linking Latin19 is a project that strives to meet FAIR requirements and 

provides the most complete documentation of all the activities catalogued by our census.  

A recent checklist for documentation of humanities data that builds on previous studies recommends 13 components of 

consideration [11] that match many of the same problematic areas we have encountered in the evaluation of our census 

results (including general information, scope, functionality, data provenance, data access and reuse, and publications), 

underlining the importance of the issue while also providing a useful point of reference for the guidelines that the KNOT 

project is expected to produce.  
Lastly, our census also brought us to consider issues of visibility for the digital objects we are interested in. While Italy 

boasts an active DH community, there are no official positions for the discipline, as exist in other countries, leading to 

difficulties in both professional recognition for academics as well as for the products of their research [9]. This is further 

compounded by the ways in which the National University Council organizes disciplinary areas and how it and the National 

Agency for the Evaluation of the University and Research Systems evaluate scientific production which leaves 

interdisciplinary research, central to the DH as noted previously, subject to evaluation under a specific area (rather than 

across the different areas of the different disciplines involved) and many of the digital objects produced by such research 

as not always worthy of scientific recognition [15]. While the growth of European research infrastructures focused on the 

arts and humanities, such as DARIAH20 and CLARIN21, has helped in this regard by providing avenues for the 

dissemination of digital scholarly objects and collaboration at the international level, at the national level visibility for the 

scholarly digital objects we are interested in remains a critical issue. As we found out during our census, within the current 

Italian system these objects and their various components are often scattered across institutional and public repositories 

 
16 https://github.com/italia/daf-ontologie-vocabolari-controllati/wiki  
17 https://vocabs.acdh.oeaw.ac.at/dha_taxonomy/en/  
18 Where relevant we have made use of existing definitions from the LoC’s Subject Headings, the Getty AAT, and the ACDH’s DHA 

taxonomy to create semantic relationships in our vocabularies. The vocabularies can currently be accessed at https://github.com/icdp-

digital-library/KNOT/tree/main/data_model  
19 https://lila-erc.eu/  
20 https://www.dariah.eu/  
21 https://www.clarin.eu/  

https://github.com/italia/daf-ontologie-vocabolari-controllati/wiki
https://vocabs.acdh.oeaw.ac.at/dha_taxonomy/en/
https://github.com/icdp-digital-library/KNOT/tree/main/data_model
https://github.com/icdp-digital-library/KNOT/tree/main/data_model
https://lila-erc.eu/
https://www.dariah.eu/
https://www.clarin.eu/
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and websites without clear connections. A common example of this is that a database produced by a research project will 

have an accessible public interface on an official site hosted on an institutional sub-domain, yet this official site may not 

be linked to from the primary institutional domain. In turn, publications related to the creation of the database may be 

included in an institutional repository, such as the many academic ones that run the IRIS solution offered by CINECA, 

without a clear link to the official site where the online interface can be accessed. Lastly, some of the components of the 

database itself, such as the underlying data, may be available via an external repository such as GitHub but not clearly 

connected to the official site. In the case of our research this has a direct impact on the amount of work necessary to both 

evaluate and describe a project and the objects it created, and it likely also has an impact on the visibility of these digital 

scholarly objects for other potential users. While it is beyond the scope of the KNOT project to address issues of visibility 

caused by the specifics of the Italian academic system, we think that arguing for digital scholarly objects to be considered 

as examples of DCH worthy of integration in the nascent national infrastructure has the potential to raise their visibility 

elsewhere and offer insights into how to address issues of access and connectivity between humanities research projects 

and the objects they produce. 

 

5. CONCLUSION AND FUTURE WORK 
The development of a national infrastructure for DCH such as the one currently being undertaken by the ICDP offers a 

unique opportunity for Italian universities to engage with this segment of their CH holdings in new ways. To do this will 

require a broadening of the understanding of DCH that takes into consideration how digital objects can be more than data 

and how meaningful heritage value lies in digital forms that enable interaction with information. By focusing on the 

scholarly digital objects produced by humanities research, and in particular DH, as relevant examples of such DCH already 

held by universities, the KNOT project hopes to provide a useful base from which to let new insights emerge around how 

to valorize these objects both within and outside of academia. 

The challenges we have highlighted around classification, documentation, and visibility have been key areas of focus in 

the development of the KNOT data model and its integration, alongside the results of the census, within an online catalog 

intended to form a first step towards an eventual web application. The first version of the data model and the online catalog22 

were made public in late 2023 and early 2024 respectively, including the controlled vocabularies. Updates to both the data 

model and controlled vocabularies are planned throughout the duration of the pilot, with a first round of updates in the 

spring of 2024 to reflect insights from their usage in the catalog. Further work includes: alignment with the ICDP for 

ingestion of the data produced by KNOT into the I.PaC, expected to begin in spring of 2024; the publication of the 

controlled vocabularies through an open-source browser such as Skosmos23, which would fulfill all the requirements of 

making the vocabularies FAIR based on the rules outlined in [3]; engagement with the academic community to assess the 

usefulness of the data model; and further development of a web application and guidelines. 
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