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Abstract
Purpose – The purpose of this study is to determine which metadata schemas are used in the museums and
university collections of the main universities in Spain and other European countries. Although libraries and
archives are also university memory institutions (according to a Galleries, Libraries, Archives and Museums
perspective), their collections are not included in this study because their metadata systems are highly
standardized and their inclusion would, therefore, skew our understanding of the diverse realities that the
study aims to capture.
Design/methodology/approach – The analysis has three components. The first is a bibliographic
review based on Web of Science. The second is a direct survey of the individuals responsible
for university collections to understand their internal work and documentation systems. Finally,
the results obtained are complemented by an analysis of collective university heritage portals in
Europe.
Findings – The results of this study confirmed the hypothesis that isolation and a lack of resources are
still major issues in many cases. Increasing digitalization and the desire to participate in content
aggregation systems are forcing change, although the responsibility for that change at universities is
still vague.
Originality/value – Universities, particularly those with a long history, have an important heritage whose
parts are often scattered or hidden. Although many contemporary academic publications have focused on the
dissemination of university collections, this study focuses on the representation of information based on the
conviction that goodmetadata are essential for dissemination.
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Introduction and context
Universities are environments that generally contain different institutions that can be
collectively referred to as GLAM (Galleries, Libraries, Archives and Museums) or LAM
(Libraries, Archives and Museums). The extent to which these entities collaborate with each
other within the parent institution is an unresolved question, although, as will be shown here,
they have many points in common. The aim of this research has been to identify cases of
collaboration at the level of information representation (specifically, at the level of metadata)
andwhether small university collections benefit from it. The potential is there, but is it used?

The acronym GLAM was coined by Zorich et al. (2008) in response to a trend that had
been developing for years, with previous efforts to classify it including Dempsey’s term
“memory institutions” (Dempsey, 2000). Such terms reflect attempts to find points of contact
between these different types of institutions, which unquestionably share functions such as
documentation and preservation. Although their origins are diverse (Gilliland, 2016;
Joudrey, 2018; Riley, 2017; Zeng and Qin, 2016) and the descriptive traditions and metadata
schemas they use are very different, they nevertheless have numerous commonalities. Now
more than ever, these similarities are evident in the major international repositories of
cultural, artistic, natural and scientific heritage where items from different types of
institutions are collected and exhibited.

There is debate in the literature about whether these institutions should move toward
convergence or simply establish ways of collaborating (Hider and Kennan, 2020; Kennan
and Lymn, 2019; Klimazewski, 2015; Rasmussen, 2019; Valentina Carriero et al., 2019;
Warren and Matthews, 2019). In fact, the development of metadata exchange schemes [e.g.
Dublin Core, Darwin Core or Lightweight Information Describing Objects (LIDO)], the
creation of digital repositories that collect content from different sources (i.e. Europeana,
DPLA [1] or Global Biodiversity Information Facility (GBIF) [2]) and the presence of
aggregation and transfer protocols (e.g. OAI-PMH and IIF) seem to support the idea that
cooperation is now the preferred path. The boost to the technological development of
digitalization resulting from the restrictions imposed by the COVID pandemic has
reinforced this view (Kennedy, 2020). Added to this is the conviction that the end user cares
most about being able to see all items from a single access point; the origin of the items
becomes less relevant as long as they are all there (Bicknell, 2017). On the other hand, some
authors (Alexiev, 2018; Freire et al., 2019; Smith-Yoshimura, 2020) have identified linked
open data and semantic data integration as key elements in this process. At the same time, it
is important to consider the perspectives of authors such as Renshaw and Liew (2021), who
suggest that convergence is increasingly being viewed as problematic because of the very
different contexts of the various types of institutions involved.

In the case of universities, as Salse Rovira et al. (2021) point out, convergence or
cooperation between GLAM entities of the same university tends to be rare because
libraries, archives and collections often work within their own parameters.

Below is an overview of the four types of institutions covered by the GLAM acronym and
their role within the university environment.

G-Galleries. Galleries are spaces for the exhibition and promotion of art that date back to
the 16th century (Brigstocke, 2001), and most universities today have one. According to
Gartnerov�a (Gartnerov�a, 2021), the first university galleries appeared in the 19th century in
the USA (the Yale University Art Gallery was the first), where generous donations made
their establishment possible, and the promotion of art was viewed as a means of enhancing
the university’s prestige. It is important to acknowledge that the line between galleries and
museums is fuzzy, as many places that began life as galleries eventually became museums
(e.g. Galleria degli Uffizi). At present, however, the concept of “museum” is associated more
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with heritage, while galleries have a much more contemporary focus. Despite being included
in the acronym at the metadata level, they usually fall outside the GLAM circle; publications
aimed at training gallery managers (Díaz Amunarriz, 2016) do not usually mention
metadata typical of the heritage sector, such as categories for the description of works of art
(CDWA) or LIDO, and their management-oriented technical data sheets are usually created
without any basis in the standards:

L – Libraries. University libraries have a consolidated position and follow their own
standards and procedures in accordance with IFLA guidelines [3]. They have their own staff
and operating system, often unfortunately isolated from the rest of the university’s heritage
collections, although the presence of bibliographic pieces of heritage value is
unquestionable, especially in so-called historical universities. In fact, in many cases, their
rich cultural heritage is contained in their own digital repositories available online and often
aggregated in international portals such as Europeana.

A – Archives. Although essential for the management of documentation, university
archives tend to suffer from a certain degree of invisibility, as the services they offer are not
often used by the general public as libraries are. This translates into a lower online presence
and less participation in the university heritage network (Salse Rovira et al., 2021). There are
three basic reasons for this:

(1) Their activity tends to be dominated by administrative functions.
(2) If they deal with historical documentation, then they are rather traditional and

highly oriented toward users with a research profile.
(3) In many universities, they are “hidden” behind the library’s website, on which they

largely depend.

On the other hand, at the methodological level, the standardization of archival
descriptions occurred much later than in the case of libraries [4] and has been oriented
more toward the context than toward the item, which makes it more complex to
harmonize the descriptions of other GLAM institutions with those of archives. The basic
standards for archival institutions are issued by the International Council of Archives,
although local standards also exist, such as the DACS in the USA, NEDA in Spain or
RAD in Canada (Llanes Padr�on, 2014).

M – Museums (and collections). Universities collect cultural and scientific heritage items
typically resulting from teaching and research activities, as well as donations and testamentary
legacies bequeathed by patrons (Lourenço, 2014; Marín Torres, 2018; Mor�on de Castro, 2018;
Nykänen, 2018; San Andrés Moya, 2016), and even purchases. From a historical point of view,
for example, natural heritage collections were especially valued in the 19th century, when they
provided information on different parts of the world to students and researchers who were often
unable to travel. Many universities created collections of scientific instruments used as teaching
or research tools, which were essential in eras that were less technologically developed than the
current one. Universities also collected objects that reflected the history of the institution, and to
enhance their prestige, they often bought works of art. Over the centuries, this heritage came to
be structured into collections, often organized by a professor or department, and in the most
fortunate cases, it ended up taking the form of a museum. The Ashmolean Museum at Oxford
University is considered the oldest example of such an institution (1683).

The museum sector is characterized by a general lack of international standards with
universal applications like those of libraries and archives, despite the existence of very well-
developed initiatives (e.g. the Getty Foundation). This lack of uniformity has led to the
creation of different national standards (e.g. Spectrum in the UK, ICCD in Italy or
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MuseumDat in Germany) and an exchange standard by the International Council of
Museums (ICOM) to provide a forum for connecting these disparate schemes: LIDO, which
adheres to ICOM’s CIDOC Conceptual Reference Model and which has come to replace
previous exchange initiatives such as VRA Core or CDWA Lite (Agenjo Bull�on et al., 2015;
Ronzino et al., 2011; CHIN, 2019 Guide to Museum Standards; Gilliland, 2016; Hu et al., 2018;
ICOM-CIDOC, 2012; Lo Turco et al., 2019; Ronzino et al., 2011).

Most universities also have biodiversity collections that apply standards unrelated to
cultural heritage. Standards used in this context include ABDC and the Darwin Core Exchange
Standard, which are used bymost international biodiversity platforms, such as GBIF.

In general, however, most of the metadata schemas mentioned here are complex and far
removed from the day-to-day reality of many university collections, which often have only
one person in charge who has to juggle the work on the collection with teaching, research
and management duties. In the best cases, the support of a few colleagues and the odd
crowdsourcing initiative can sometimes give solitary managers the opportunity to catalog
their collections. However, these conditions make it difficult to apply the elaborate standards
of libraries, archives and museums and may even effectively perpetuate inventories based
on manual systems, spreadsheets or home databases. Other solutions need to be found to
facilitate the work of those responsible. However, to do this, it is first necessary to diagnose
the situation, which is the objective of this study.

This analysis is founded on the conviction that quality metadata is essential for the
development of quality dissemination products and should form the basis of any collection
project (Alemu, 2021; Digital Cultural Heritage/Edited by Horst Kremers, 2020; Gutiérrez
Usillos, 2010) (Gutiérrez Usillos, 2010).

This article focuses specifically on so-called Data Structure Standards, in accordance with the
Society of American Archivists (SAA) definition: “A formal guideline specifying the elements
into which information is to be organized”. In this respect, it is important to acknowledge
Gilliland’s distinction between Data Structure Standards, Data Value Standards, Data Content
Standards and Data Format/Technical Interchange Standards (Gilliland, 2016), because within
their specifications data structure standards usually cover other standards as well. For example,
LIDO indicates that the “Objects” facet of the Art and Architecture Thesaurus value standard
should be applied to entries for the LIDO<WorkType> property [5] [6] [7].

Table 1 lists the most widely used standards in various environments. Although
Gilliland’s classification provides a perfectly valid framework to distinguish between
different types of standards, in practice, some fall into more than one category. This is the
case, for example, of CDWA and ISAD G, which provide structure, data and content
indications. Table 1 prioritizes their role as data structure standards.

This analysis also takes into account that the different standards are underpinned by
various conceptual models established in recent years, such as Library Reference Model for
libraries, CIDOC-CRM for museums and Records In Contexts for archives. These models
provide coherence to the entire set of rules and have served as references for updates.
However, this article will not analyze these models, as the focus here is on understanding the
day-to-day work of managers of university collections andmuseums.

Objectives
The aim of this study is to determine which metadata schemas are being used in
museums and university collections at the main universities in Spain and other
European countries. Libraries and archives were excluded from the study because
their structures within universities and cataloging traditions are very different from
those in other heritage collections. Libraries and archives already have staff and
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administrative infrastructures for their operations as well as standards that are
followed everywhere, making for a much more uniform context than those of other
categories of heritage collections.

The findings of this study will be used to establish a diagnosis of the context to offer a
sustainable proposal for these collections, as experience shows that when time and resources
are limited, metadata management is difficult.

The research questions to be answered are:

RQ1. What are the dominant metadata schemas and controlled vocabularies used in
museum and university collections?

RQ2. What entities/people are responsible for maintaining the collections?

RQ3. Do collections/museums participate in collective digital repositories? If so, then
what metadata schemas do these repositories use?

RQ4. Are there global metadata coordination projects between different collections in a
university or a network of universities? If so, then do libraries and archives
participate in them?

Table 1.
Metadata schemas
used in different

environments
(GLAM included)

Environment Data structure standards
Data content
standards

Data value
standards

Date
format/
technical
interchange
standards

Archives EAD, ISAD G, ISAAR CPF,
ISDF and ISDIAH

DACS
Local standards, such
as NODAC in
Catalonia

Undefined EAD XML
RDF
Interchange
Standard

Libraries MARC and Bibframe RDA and AACR2 LCSH, LCA and
local subject and
authority
headings

XML
FRAME
ISO 2709
RDF
Interchange
Standard

Museums CDWA, SPECTRUM, ICCD,
MuseumDat VRA and LIDO

BCC ULAN
TGN
ICONCLAS
AAT

XML

Biodiversity Darwin Core and ABDC Undefined, only for
specific properties
such as dates or
coordinates

Undefined but
taxonomical
nomenclatures

HTML
XML
RDF
Interchange
Standards

Interoperability Dublin Core, Darwin Core and
LIDO

Different for every
schema

Different for
every schema

HTML
XML
RDF
Interchange
Standards

Internet Schema.org Undefined, only for
specific properties
such as dates

Any of them Microdata
JSON

GLAM
metadata in
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RQ5. Is the creation of virtual museums a reality? Which metadata schemas are they
based on?

Methodology
To collect as much information as possible on the metadata schemas used in museums and
university collections, three methods were adopted:

(1) A bibliographic review of articles published on cataloging in university museum
environments was carried out based on the theoretical framework (to contrast the
results of the survey described below). To this end, the following sources were
used, covering the years 2016–2021:
� Web of Science; and
� University Museums and Collection Journal (published by UMAC).

In Web of Science and Google Scholar, the search terms used were:
� cataloging university museums;
� cataloging university collections;
� metadata university museums;
� metadata university collections;
� cataloging GLAM university; and
� metadata GLAM university.

A total of 423 articles were identified, 111 of which were deemed to be relevant.
Different filters were applied to these articles, including the country of origin,
metadata schemas used, existence of digitalization projects and issuing institution
of the article within the GLAM context. Articles referring to libraries and archives
cataloging their collections were removed, except in cases where the library or
archive was working with special collections, such as dresses, photographs or
three-dimensional objects.

(2) A direct survey was conducted on individuals responsible for university
collections and museums in Spain and with heads of European museums and
university collections at the 100 top universities in the academic ranking of world
universities (ARWU) ranking. As in the case of the bibliographic review, the
survey did not include individuals responsible for libraries or archives because
their standards are widely implemented (Salse Rovira et al., 2021) and their
responses would have skewed the study results.

(3) An analysis of community university heritage portals in Europe was carried out,
followed by the analysis and characterization of metadata schemas used as long as
there were associated digital repositories/virtual catalogs.

Results
As mentioned in the previous section, for the bibliographic review, this study involved the
analysis of a total of 111 documents found onWeb of Science.

For the survey, a total of 23 Spanish museums/collections responded of 125 contacted,
representing 18.4% of the total. From other European countries, there were 43 respondents
of 183 (23.5%).
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The results are divided into two columns. The left column shows the top-ranked
European universities in the ARWU, while the right column shows all Spanish universities
present in the same ranking. These two groups were separated because their characteristics
were very different and placing them all in a single group would have skewed the results.
European universities in the ARWU are very powerful and generally have long histories
behind them, as well as a theoretically more consolidated heritage infrastructure. In the
specific case of Spain, although there are universities with very good rankings in
the ARWU, these are often small centers (such as the Polytechnic University of Valencia or
the University of the Basque Country) that cannot compete in terms of resources or history
with large universities in other European countries.

Finally, 15 community portals were analyzed. This list was not intended to be
exhaustive, as the analysis was limited to the repositories to which collection managers
reported uploading their collections.

1. What are the dominant metadata schemas and controlled vocabularies used in museums
and university collections?

The survey conducted on Spanish and other European collection managers provides a
clear picture of the situation of metadata outside the library sphere, where uniformity
predominates, as the biggest difference between individual libraries or archives lies in the
degree of implementation of new metadata standards or in the development of linked data
projects or digital documentary heritage libraries. Museums and collections have a wide
range of characteristics that are often associated with the diversity of their origins and
subsequent evolution. The data shown in Table 2 reflect these very different situations, from
museums with large infrastructures to precarious collections operating with minimal
resources. In any case, the prevalence of proprietary metadata schemas is significant [8]
both in Spain (68% of schemes) and in other European countries (36.84%), as is the lack of
penetration of GLAM standards used in non-university environments or even within
university environments, as the normative experiences of archives and libraries are rarely
transferred to other museums and collections.

In the survey, some centers reported the use of combinations of standards. This is
usually the result of centers using more complex or proprietary standards for cataloging but
then developing or adapting crosswalks that allow their records to be added to external

Table 2.
Metadata schemas in
university museums

and collections
(libraries not

included)

Metadata schema used for cataloguing Europe Spain

We use our own metadata schema 21 36.84% 17 68.00%
Do not know 12 21.05% 1 4.00%
Data interchange structure standardsþ other data structure standards 5 8.77% 1 4.00%
DARWIN CORE 4 7.02% 1 4.00%
DUBLIN CORE 4 7.02% 1 4.00%
LIDO 2 3.51% – –
ICCD (National Heritage Standard, Italy) 1 1.75% – –
ISAD G 1 1.75% – –
Spectrum 1 1.75% – –
CDWA 1 1.75% – –
FRAME 1 1.75% 1 4.00%
GDR 1 1.75% 2 8.00%
Joconde (National Heritage Standard, France) 1 1.75% – –
ABCD 1 1.75% – –
None 1 1.75% – –
Do not know/Did not answer – – 1 4.00%

GLAM
metadata in
museums



digital repositories. For example, CDWA is associated with LIDO, Darwin Core with access
to biological collection data and Dublin Core with Spectrum (specific to English museums).

This lack of applicability of the recommended standards is even more apparent in the case of
Data Value Standards. Table 3 shows that the predominant trend is for centers to use their own
proprietary controlled vocabularies, although, in many cases, those responsible are unaware of
which one they are using. Only a few collection managers were able to identify specific
vocabulary items. This situation is aggravated by the fact that some centers use more than one
vocabulary; for example, Geonames, Index Fungarium and IPNI all belong to a single center.

Complementary bibliographic research only confirms the objective data provided by the
collection managers themselves, although it also reveals some interesting trends that have
an impact on the use of certain metadata schemas and confirms the associations between
some of the schemas mentioned above. Tables 4 and 5 present the following findings:

� Of the 111 articles analyzed, most focused on the most historical or scientifically
relevant aspects of the collections and did not mention the metadata schemas used.
At the very least, they indicate that they are being “catalogued” or “documented.”
This confirms the hypothesis that metadata are not generally a priority.

� The professional library community displays greater concern for matters related to
metadata schemas, as of the 24 articles analyzed in which libraries have
participated, only 5 do not indicate the schema used. The most commonly used were
proprietary standards of the libraries themselves (in 12 cases) or exchange schemes
developed in this context (e.g. Dublin Core or MODS).

� There is still a strong presence of proprietary metadata schemas, probably in many
cases because of ignorance and in others because of insufficient resources to make a
change of scheme possible.

Table 3.
Controlled
vocabularies in
university museums
and collections

Which metadata value standards do you use? Europe Spain

We use our own vocabularies 23 13
I do not know 11 6
AAT 2 0
ABCD 1 0
AKL ONLINE 1 0
BNZ (Beni Naturalistici Zoologici) of the Italian ICCD (Istituto Centrale per il Catalogo e la
Documentazione) 1 0
Geonames 1 0
Index fungarium 1 0
IPNI (International Plant Name Index) 1 0
Joconde - norme DMF 1 0
LCAuthorities 0 1
LCSH 0 1
LEMAC 0 1
LENOTI 0 1
ULAN 1 0
None 1 2
n/a 1 0

Notes: Combinations of vocabularies at a single center. LCSH, LEMAC, LENOTI and Library of Congress
Authorities. ULAN; AAT; We use our own vocabularies. AAT; We use our own vocabularies. We use our
own vocabularies, Geonames, GND (Gemeinsame Normdatei), Index Fungarium, IPNI (International Plant
Name Index)

GKMC



� Digitalization and the creation of digital repositories are important issues in the
literature (43% of the articles deal with these aspects). The bibliographic review
revealed recurring references to certain metadata schemas that are scarcely
mentioned in the survey but that are necessary in a digitalization environment
because they have been accepted as interchange standards by communities that use
different repositories (such as Darwin Core or Dublin Core).

� However, there is still a lack of uniformity at the level of metadata schemas and
management entities.

2.What entities/individuals are responsible for maintaining the collections?
The survey incorporated two questions intended to obtain a general idea of who was

responsible for cataloging/documentation of the collections. In general, as can be seen in
Table 6, the entity in charge of management is usually the museum/collection (in more than
43% of cases both in Spain and in the rest of Europe) in cases where it is large enough to

Table 5.
Metadata standards
according to issuing

institution

Institutions
involved

No. of
articles Undefined Proprietary

Archival
standards

Library
standards

Interchange
standards

Museum
standards

National
regulations Other

Archives 2 1 0 1 – – – – –
Libraries 19 4 0 2 8 5 0 0 1
Libraries/
Universities

4 1 1 – 2 – – – –

Libraries/
Universities/
Museums

1 – – – 1 – – – –

Museums 19 14 1 – 0 2 – 2
Museums/
Universities

17 9 4 – 1 2 – 1

Universities 49 23 8 – 1 13 – 2 2

Note: Bibliographic review

Table 4.
Metadata standards

according to the
bibliographic review

Metadata schema No. of articles

Undefined 49
Library standards 14
Proprietary 14
Darwin Core 13
Dublin Core 4
Archival standards 3
National regulations (ICCD, Joconde) 3
MODS 2
TEI 2
ArcCatalog 1
IAWA List 1
VRA Core 1
Europeana Data Model 1
UMIS 1
UNITE 1
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constitute a separate entity from the department or faculty of which it forms a part. In small
collections, a department generally assumes this task.

A surprising aspect of the results is the degree of decentralization evident in these
museums and collections, as well as the very small role in the management of metadata
played by the university’s central area of cultural and scientific heritage, which is
responsible for management in only two cases in Spain and one case in the rest of Europe.

The role of full-time cataloguers in a collection is usually very low. Normally, this task is carried
out directly as part of the duties of those responsible formanaging the collections/museums.

However, it is worrying that more than 43% of university collections in Spain and more
than 34% in the rest of Europe have no one dedicated to this task, as shown in Table 7.
What may be needed is an institutional policy that could help centers to construct their
catalog, especially considering that a significant proportion of collections still have very low
levels of automation, as reflected in Table 8.

3. Do collections/museums participate in collective digital repositories? If so, then what
metadata schemas do these repositories use?

As Table 9 shows, the survey found that many museums and collections are still isolated
from one another, although there are some cases of data transmission to other institutions or

Table 7.
Employees dedicated
to cataloguing
(survey)

How many people work full-time as cataloguers in your museum/university? Europe Spain

None 15 34.88% 10 43,48%
Part time/occasional 17 39.53% 7 30,43%
1–2 people 6 13.95% 5 21,74%
More than 2 people 2 4.65% 1 4,35%
Do not know/NA 3 6.98% 0 0.00%

Table 6.
Cataloguing
responsibilities
(survey)

Who is in charge of the documentation and cataloguing of your collection? Europe Spain

The department or faculty that owns the collection 9 15.00% 4 12.90%
The cataloguing department of the museum/collection 11 18.33% 6 19.35%
The archive 7 11.67% 0 0.00%
The library 6 10.00% 2 6.45%
The curation department of the museum/collection curators (individual) 15 25.00% 7 22.58%
The Cultural Heritage Department of your university/collection 1 1.67% 2 6.45%
Other 3 5.00% 5 16.13%
More than one organization in charge 8 13.33% 5 16.13%

Table 8.
Percentage of
automation (survey)

What is the % of automation in your collection? Europe Spain

0 8 18.60% 2 8.70%
0–25 3 6.98% 1 4.35%
26–50 6 13.95% 2 8.70%
51–75 4 9.30% 1 4.35%
76–99 1 2.33% 2 8.70%
100 13 30.23% 9 39.13%
Undefined/NA 8 18.60% 6 26.09%
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repository aggregation. It would be interesting to trace the evolution of this data over time to
see whether the situation improves, although the trend toward digitalization identified in the
bibliographic review (43% of articles deal with some aspect of this issue) suggests that this
is happening.

Centers that combine their records often upload them to specialized portals for their
subject area and usually to more than one. The repositories mentioned by the universities
that responded are:

� archives: Archives Hub (two), Discovery (two) and Cheshire Archives (one);
� museums and humanities collections: ArtUK (one), MIMO (Musical Instruments

Museum On-line) (one), CER. ES (one) Musit Arkeology (one), Atalaya 3D (two),
NUMiD Verbund (one) and Kenom (one);

� photography: Deutsche Fotothek (one) and Foto Marburg (one);
� geology: GeoCase (one);
� biodiversity: General Biodiversity Information Facility (GBIF) (five), Biodiversity

Heritage Library (BHL) (one), Plant Search (one) and ReColNat (one); and
� culture in general: Europeana.

In summary, in view of the objective data, it is not possible to identify the main aggregation
systems or specific metadata schemas used. In this sense, however, the bibliographic review
reveals some trends in terms of digitalization projects and clarifies that the contribution to
national or international platforms/repositories has led to the growth in the use of three main
schemes: Dublin Core for university heritage collections, especially documentaries; Darwin
Core for collections related to biodiversity; and LIDO for collections with a more
conventional museum orientation. Table 10 shows the metadata schema used for the
repositories cited by respondents when provided.

The growth in the use of certain metadata schemas resulting from digitalization has led
to twoways of working:

(1) Mapping: Centers that have more complex proprietary schemes (such as libraries)
have been mapped toward these simpler schemes to make their data sets
exportable. In this sense, one of the most “mapped” schemes in the field of cultural
heritage is Dublin Core, which is the basis of the EDM model used by Europeana
and the OAI – PMH protocol. Although criticized today for its obsolescence (Freire
et al., 2020), this protocol has been the basis on which numerous digital repositories
have been built. On the other hand, in the field of natural heritage and biodiversity,
the most mapped scheme is Darwin Core, since GBIF, a repository to which almost
1,800 institutions upload data and where there are about 2 trillion records,
“versions” this scheme.

Table 9.
Participation in

collective catalogs

Do you belong to any collective catalogs/repositories? Europe Spain

Yes 15 7
No 13 16
Not Yet 2
Do not know 2
NA 11

GLAM
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A third major scheme for metadata mapping is LIDO, created by ICOM as a way of
exchanging museum data. It is used by repositories such as Kenom and Foto
Marburg.

To make these schemes compatible, numerous crosswalks have emerged in an
effort to align them, such as the Getty Foundation’s CDWA Metadata
Crosswalk.

(2) Working directly from exchange schemes: This solution probably leaves out
management tasks such as loaning parts of the collections, the management of
acquisitions or events associated with the pieces. All of these tasks are contained in
the conceptual model of the CIDOC (CRM) and are recommended by ICOM for
museums, but they often do not appear in metadata exchange schemas, which
usually focus on the most descriptive aspects and minimize elements related to
administration. However, they constitute simple schemes for collection managers
(who are often unable to engage in complex piece management), allow metadata
with a minimum of quality (if applied properly) and prepare collections for sharing.
In addition, it is possible to add fields that allow simple management, resulting in
an application profile that is acceptable to staff responsible for collections who do
not work full-time.

These methods of working are not mutually exclusive. For example, Figure 1 shows the
solution adopted by The University of Barcelona in its virtual museum, although it has not
yet been implemented for all collections.

Table 10.
Repositories cited in
the survey

Repository Specialty and country Scheme used

Art UK Art, the UK Custom made
CER.ES Museums, Spain Custom made

(Domus software)
Europeana Europe Dublin Core –

EDM
Deutsche Fotothek Photography, Germany Dublin Core – IIIF
Photo Marburg Photography, Germany LIDO
GeoCase Earth Sciences, worldwide ABCDEFG-XML-

Scheme
GBIF Biodiversity, worldwide Darwin Core

Archive
Kenom Nusimatics LIDO
MIMO Musical Instruments – Public Museums, worldwide LIDO based
Musit Archaeology University Museums, Norway Dublin Core

application profile
(ABM SEN)

NUMiD Verbund University collections of Numismatics, Germany Custom made
with download to
LIDO and IKMK

Plant Search Botany –Members of Botanic Gardens Conservation,
International

Custom made

ReColNat Natural Heritage, France Darwin Core
BHL: Biodiversity Heritage
Library

Natural History Literature Dublin Core

Cheshire Archives History EAD/ISAD and
Dublin Core
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4. Are there global metadata coordination projects between the various collections of a
university or a network of universities? If so, then do the library and archives participate?

According to the survey results, isolation is the norm at the university level. As shown in
Table 11, more than half of the respondents in other European countries did not have a
centralized structure, which reinforces the sense of isolation mentioned above. In Spain, the
percentage is lower, but this may also be because this survey collected data from all Spanish
universities listed in the ARWU, including smaller universities that have a more centralized
structure than large European universities with an ARWU ranking.

In cases where there is centralized cataloging, we wanted to know whether the library
and archives participated, as in a previous study (Salse Rovira et al., 2021), the analysis of
the Web showed that libraries and archives were institutions that were often independent of
museums and collections.

The results contained in Table 12 reveal that in Spain, archives and libraries are still
considered in isolation, while in other European countries, they tend to be viewed as part of
this centralized structure. However, the number of results was too low to reach a reliable
conclusion on this point.

Figure 1.
University of

Barcelona: cultural
heritage working

structure

Table 11.
Cataloguing

structure (survey)

Do you have a centralized cataloguing and management structure at
your university for all the university collections? Europe Spain

No 24 55.81% 8 34.78%
Yes 11 25.58% 5 21.74%
Only for some 7 16.28% 6 26.09%
Do not know 1 2.33% 3 13.04%

Table 12.
Participation of

library and archives
in the structure

(survey)

If yes, then are the library and historical archives included in this structure? Europe Spain

Do not know 1 3
Not at the moment, but in progress 1 1
Yes 5 2
No 3 6
News, butterfly memories 2 1
NA 1 0
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In cases where there is no centralized cataloging, we wanted to know whether records were
shared between the different collections of the same university. As shown in Table 13, most
centers did not share their records.

Despite this state of affairs, which is certainly discouraging, university institutions
themselves have launched joint initiatives to solve collection management issues, although
many such initiatives have yet to affect the day-to-day activities of collection managers. For
example, there are initiatives clearly aimed at heritage preservation, such as those of
UMAC [9] and Universeum, which articulate their activity through publications and
conferences. In the area of the promotion of university heritage, the Coimbra Group [10]
maintains a heritage working group, and the Xarxa Vives (Vives Network) [11] [12] has
signed a university cultural policy document that includes the aim of promoting the
preservation and cataloging of the university assets of network members (Xarxa Vives
d’Universitats, 2021). This network periodically organizes cultural debate forums (Xarxa
Vives d’Universitats, 2021).

5. Is the creation of virtual university museums a reality? Which metadata schemas are they
based on?

Apart from online collective catalogs, which were already mentioned in Question 3, we
wanted to consider initiatives implemented independently by centers to disseminate their
collections at an individual level. As shown in Table 14, while, in Spain, there are still many
centers that have not launched initiatives of this kind, at the European level, there appears to
be an increasing awareness that establishing a presence in a space where their heritage can
be visited everywhere, even if that space is virtual, is essential for survival.

Conclusions
Based on the results obtained in this study, the following five main conclusions can be
drawn:

� University collections are predominantly isolated and mostly use proprietary
metadata schemas. This is the legacy of an era largely dependent on voluntary
work, which in itself is certainly praiseworthy, as without it, many of these
collections would never have existed. However, although there are excellent open-
source tools for managing collections based on standardized metadata schemas,
many collection managers are unaware of them or are unable to implement them
because of a lack of resources.

� The survey revealed a surprising lack of centralization of the scientific-historical
heritage services of universities. Clearly, a common policy is needed that could

Table 13.
Record sharing
(survey)

If not, then do you share records with other collections in your university? Europe Spain

Yes 6 2
No 19 9

Table 14.
Online catalogs
(survey)

Do you have an online catalog on your website? Europe Spain

Yes 23 53.49% 8 34.78%
No 20 46.51% 15 65.22%
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facilitate the enhancement of collections. The bibliographic review and our own
experiences suggest that important efforts are being made in this regard.
Institutions need to remember that metadata are the basis of many of the most
effective dissemination services and that the creation of quality metadata based on
standardized schemas should be promoted. The schemas are there, and the
collections are there too, but the two need to be brought together by a governing
institution that can establish common policies. This governing institution could be a
university or even a government, as is the case in Italy, France and Denmark [2].

� Libraries and archives are good metadata producers and universities must take
advantage of this. The greater uniformity at the metadata level, as reflected in the
bibliographic review and in some of the survey responses, is the product of the influence
of libraries and archives. Librarians and archivists need to be freed from the minority
status that some authors argue (Anglada, 2021) has been assigned to their professions, so
that we can take advantage of their expertise in the representation of information. All
universities, as GLAM institutions, have this expertise in their staff and should make the
most of it. Committees should be created with professionals to cover all necessary tasks:
technologists for technology, curators for preservation, researchers for research, heritage
institutions for policies and librarians and archivists for metadata.

� University collections need to start creating good digital metadata. As the
bibliographic review confirms, digitalization is growing and the COVID pandemic
has given it a boost (RLI, 2020; Kennedy, 2020; Simpson, 2021; Smith-Yoshimura,
2020). Institutions that had once ignored technology have been forced by
circumstances to embrace it. We believe that it is time for collections that still
maintain their inventories on spreadsheets or even in manual files to consider a
change – of course, with the support of institutions with expertise in this field.

� For most institutions, limited personal, material and economic resources are a day-
to-day reality. Therefore, a sustainable metadata strategy needs to be developed
that does not preclude volunteerism. It would not be sustainable or realistic to
expect small centers to use complex systems, such as CDWA (cultural heritage),
ABDC (natural heritage) or RDA/MARC21/ISADG (documentary heritage). In this
sense, under the direction of metadata experts, such as librarians or archivists,
exchange standards should be proposed in conjunction with their own fields of
work (i.e. an application profile) that facilitates the description and management of
the collections. In fact, this research has shown that the most widely used standards
are exchange standards, specifically LIDO, Darwin Core and Dublin Core, which
facilitate quality work and the preparation of collection pieces for migration to other
environments. Thus, if one day an institution obtains more resources, then it can
transfer its records to these schemas using relatively simple mapping processes.

The approach of bringing professionals from different fields into contact with each other
should be accompanied by a modification of university curricula referring metadata
specialists to make them less stratified and more interprofessional (Renshaw and Liew,
2021), so that metadata experts are able to adapt to a biodiversity collection, to a human
heritage catalog and even to working in a library or archive.

Future research
Future research by the team of authors of this study will include the creation of a sustainable
proposal of work guidelines for small heritage collections in universities. We are concerned
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about the persistence of outdated schemas and the isolation identified in this study, which is
why we believe that we need to consider how this can be addressed to win the metadata battle.
If the battle is lost, then the possibility of visually positioning heritage collections in an
increasingly digital world will likewise be lost, consigning them to the fate of Yerbury’s
“Cinderella Collections” (Yerbury, 2001) or de Clerq’s “Orphan Collections” (de Clercq, 2001).

Notes

1. Digital Public Library of America.

2. Global Biodiversity Information Facility.

3. International Federation of Library Associations.

4. The first edition of the former description standard used by libraries, ISBD (M), dates from 1971,
while the first edition of ISAD G, its equivalent for archives, dates from 1994.

5. Data Value Standards: “these are the terms, names, and other values that are used to populate
data structure standards or metadata element sets” (Gilliland, 2016).

6. Data Content Standards: “these are guidelines for the format and syntax of the data values that
are used to populate metadata elements” (Gilliland, 2016).

7. Data Format/Technical Interchange Standards: “This type of standard is often a manifestation of a
particular data structure standard [. . .] encoded or marked up for machine processing” (Gilliland, 2016).

8. Proprietary metadata schemas are schemas that have been developed according to the needs of
the collection but do not conform to the standards recommended by the GLAM sector, as
specified in the introduction to this article.

9. The UMAC is an International Council of Museums (ICOM) committee for promotion,
preservation and cataloging worldwide. At the European level, this is also the function of
UNIVERSEUM Academic Heritage Network.

10. The group of Coimbra is a network made up of 41 European universities.

11. The Vives Network brings together 22 universities in the Catalan-speaking regions of Spain.

12. For example, in Italy, the Ministry of Culture coordinated its rich heritage with the creation of the
Istituto Centrale by Il Catalogo e la Documentazione, which is responsible for issuing rules
governing the cataloging of the country’s enormous wealth of cultural assets (ICCD). These rules
are observed by Italian university museums and collections, which upload their data to Catalogo
Generale dei Beni Culturali (Tucci, 2018).
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