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Research data services (RDS) are actions undertaken to provide researchers with support, advising, training,
information, a technological infrastructure and a regulatory framework with respect to research data manage-
ment (RDM) throughout the life cycle of the data. The implementation of RDS is an activity that is becoming
increasingly important within the functions carried out by academic and research libraries. The aim of this study
is to provide a snapshot of the research data services implemented in academic libraries in public universities in
Spain, identifying the number and types of services deployed. We conducted a Website Content Analysis of the
libraries of the 48 Spanish public universities to discover which RDS they are implementing and promoting. The
results show that, despite a lack of institutional policies regarding research data, libraries are deploying these
new services, albeit unevenly in terms of both the number of services and the type of support provided. Services
related to development of the data management plan (DMP) and preservation of the data in repositories pre-
dominate. This inventory is presented as a first step towards learning the level of RDS implementation in Spanish
academic libraries, providing a partial perspective and leading the way to exploring other aspects in greater

depth in future studies.

Introduction

Technological advances in recent decades have made it possible to
generate, collect and process massive amounts of data which are then
explored in order to extract the underlying information. This has
resulted in the emergence of new disciplines such as data science: a new
way of producing knowledge based on data-intensive computing. Given
that data have become a key element in the research process, access to
them is essential to ensure the necessary scientific transparency (Munafo
et al., 2017), with their openness and reuse being priority areas in the
Open Science Agenda 2025 (European University Association, 2022).

These research data have to be understood in a broader and more
complex context that encompasses policies, standards, regulations,
public and private interests, and the different technologies and infra-
structure that enable them to be safeguarded and accessed securely, on
top of requirements that these data be open and also adhere to the FAIR
principles (Wilkinson et al., 2016).

In addressing the complexities these research data involve, two
related and complementary concepts emerge: research data manage-
ment and research data services.

Based on the definition of Cox and Pinfield (2014), RDM covers a

series of activities and processes associated with the data's lifecycle
which entails collection and/or creation of the data, as well as their
storage, security, preservation, recovery, exchange and reuse, all taking
into account technical issues, ethical and legal considerations, and the
governance frameworks developed for these data.

This data lifecycle, according to the UK Data Archive (Eyden, 2013),
encompasses six stages, which in turn include a group of activities
(Table 1), both technical and organisational, ranging from the creation
of these data to making them available to other researchers for reuse.

On the other hand, for the purposes of this study, we define research
data services (RDS) as actions undertaken to provide researchers with
support, advising, training, information, a technological infrastructure
and a regulatory framework with respect to RDM throughout the life-
cycle of the data.

Together with the various Spanish and international scientific
agencies and bodies supporting and promoting the openness of scientific
data, research and academic libraries are assuming an important role in
developing RDS. This is highlighted in the latest European University
Association survey (Morais et al., 2021), which shows how European
universities are advancing in the implementation of different open sci-
ence policies and that research libraries are perceived as the units most
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Table 1

Adaptation of the UK data archive data lifecycle.

Creating data

Processing data

Analysing data

ACTIVITIES - design research - enter, digitise, - interpret data
- plan data transcribe and - derive data
management interpret data - produce research
- plan consent for - check, validate and outputs
sharing clean data - author
- locate existing - anonymise data publications
data where necessary - prepare data for
- collect data - describe data preservation
- capture and - manage and store
create metadata data
Preserving the data Giving access to Re-use of the data
data
ACTIVITIES - migrate data to best - distribute data - follow-up research

format - share data - new research

- migrate data to suitable - control access - undertake
medium to data research reviews

- archive data - establish - scrutinise findings
- create metadata and copyright - teach and learn

document them
- place data in repository

- promote data

involved in the concept of shared data and FAIR data.

As a result of their experience and knowledge in acquisition, pro-
cessing, and management of data and, in recent years, as publishers of
the information generated by their institutions, academic libraries are
positioned advantageously to take a leading role in providing services
related to research data, and this is seen as one of the areas that will most
need to be developed in coming years (ACRL, 2018).

However, taking on these new services is challenging because of the
special nature of the data: very heterogeneous in type, they can require a
very large storage capacity; data are used differently in the cultures of
different scientific disciplines; they can include sensitive personal in-
formation; they require adequate security measures to avoid loss,
deterioration or unauthorised access; and they can rapidly become
obsolete, complicating preservation. These and other factors create the
need for new technical, organisational and even leadership skills on the
part of academic library staff to ensure that RDS implementation meets
the needs of both the institution and its researchers.

In order to understand how these new services have been imple-
mented, different studies have been conducted in academic institutions
around the world to analyse the types of activities as well as the diffi-
culties and barriers that exist in their implementation. These studies on
RDS, as Cox and Pinfield (2014) indicate, have a practical value because
they help librarians, other providers of professional services and poli-
cymakers to evaluate the development of library services, both nation-
ally and internationally.

The aim of this paper is to provide a snapshot of the research data
services implemented in academic libraries in public universities in
Spain, identifying the number and types of services deployed. This
identification and inventory is done through an analysis of the institu-
tional websites, considering this information source to be a “reasonable
approximation of institutional legitimacy” (Radecki & Springer, 2020, p.
10).

So, the three research questions addressed were as follows:

RQ1: What services are being implemented by Spanish academic li-
braries to support researchers in the management of their research data?

RQ2: Which of these services are more developed and which are less
developed?

RQ3: What is the role that Spanish academic libraries are assuming in
RDS?
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Literature review

A variety of studies have analysed and discussed the RDS deployed in
academic and research libraries in different countries and institutions
around the world. For example, in Tenopir et al. (2012), the directors of
libraries in the Association of College and Research Libraries (ACRL)
were surveyed to discover which RDS they have implemented or plan to
implement in the future. The analysis of the total number of responses
revealed that few libraries in the United States and Canada were starting
to implement these types of services and that libraries that had started
the process were focused on informational and consultative services,
with ones of a technical nature being few and far between. The analysis
also highlighted the importance of staff training to address the
complexity associated with RDM. Despite the timid results, the authors
present RDM as an opportunity for libraries to play a more prominent
role in their institutions. Subsequent revisions to the study (2015 and
2019) showed little change in the results, confirming that academic li-
braries continue to be more likely to offer informational and consulta-
tive services on RDM than technical services, and that RDS had not
grown as much as hoped based on the results of the earlier surveys.

Tenopir et al. (2017) transferred the methodology used in the anal-
ysis of the ACRL libraries to the European context, analysing the li-
braries that belong to the LIBER (Association of European Research
Libraries). The results were similar to the survey of the North American
libraries, with consultative and informational services on RDM being
more common than technical ones. It identified the need to have trained
staff by offering training opportunities and hiring new staff with the
training to address these services.

Another association, the ARL (Association of Research Libraries),
analysed RDS in its member libraries (Fearon et al., 2013). The data
collected in this study are very extensive and show how many libraries
were starting to develop these services even before their institutions had
aresearch data policy in place. This suggests that libraries feel capable of
and are assuming these types of services as part of their functions.

The data in the ARL survey were later used as the basis for subse-
quent analyses, such as that of Yu (2017), which aimed to show showing
the evolution of RDS. Their results show how the various RDS have
increased overall since 2013, with libraries being the units spearheading
and promoting these services within their organisations, thereby rein-
forcing their leadership. However, deficiencies centred around the lack
of infrastructure, a general policy to support and regulate these services,
lack of funding, as well as the need for training to enable staff to assume
these new roles.

Unlike earlier studies based on surveys and interviews, Yoon and
Schultz (2017) in 2015 analysed the websites of 185 libraries in the
United States, with their results coinciding with those of other studies.
The services most implemented were those of consultation, preservation
and assistance in creating the DMP, while training activities on data
were hardly implemented.

More recent, and also focused on academic libraries in the United
States, are the studies of Gowen and Meier (2020), Radecki and Springer
(2020) and Fu et al. (2022). The first analyses the changes between 2015
and 2020 in the RDS offered by libraries in the AAU (Association of
American Universities), finding moderate growth in the number of li-
brarians specialised in data and in libraries offering these services. It also
found significant growth in the number of new institutional data re-
positories, with these doubling in number, and a slight drop-off in the
number of institutional repositories. Radecki and Springer's analysis, for
its part, identifies advisory services as the most common, with training
events such as workshops and seminars being an important format for
these activities. Aspects such as web development and data visualisation
and others of a technical nature, however, continue to be in the mi-
nority. Lastly, Fu's analysis focused on Central Washington University
and asked the research staff and graduate students which services they
most request. Locating resources for improving their research topped the
list, followed by finding existing datasets, finding a repository for their
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data, data analysis and visualisation and, lastly, cleaning, documenta-
tion of data and DMP creation.

Although the majority of these analyses have focused on the context
of North American libraries and associations, there are also examples of
more global studies, like those of Cox et al. (2017, 2019), conducted in
libraries in Australia, Canada, Germany, Ireland, the Netherlands, New
Zealand and the UK, which found a very diverse international envi-
ronment with respect to the role of libraries in the services associated
with data and research. They did, however, identify some common
patterns described in earlier articles, those of Tenopir and Fearon for
example, such as the preponderance of consultative services compared
to technical ones or the requirements of funding agencies as the drivers
of these services. As far as deficiencies or difficulties are concerned,
these are related to lack of financial resources and staff, lack of knowl-
edge on the part of librarians, and researchers' lack of knowledge about
or interest in sharing and managing their research data.

Another two studies at the international level were conducted by Si
et al. (2019) and Nahotko et al. (2023). The first of them used the 100
top universities in the QS World University Rankings as a reference. An
analysis of their websites revealed that their libraries are the main
drivers of RDS, with this being the second most common service pro-
vided, surpassed only by services to support open access. Their conclu-
sions highlight the importance of the skills of the library staff in ensuring
the success of these services.

The study by Nahotko et al. analysed the maturity level of RDS in
Polish academic libraries, using web scraping techniques to identify a
series of previously agreed keywords that were directly related to the
existence of these services. The results showed that the libraries have
assumed these services conservatively, adapting them to the traditional
functions, with issues related to preservation of data in repositories,
DMP creation, storage and assignment of metadata predominating.

In the Spanish context, the survey conducted in 2013 of CSIC
research staff for the purpose of learning their habits in the management
of their research data is noteworthy (Bernal & Molina, 2014). A lack of
knowledge and awareness about the proper handling of these data was
revealed, recommending the development of policies for dissemination
of the data, clear policies regarding their ownership and the develop-
ment of RDS, calling for the transformation of research libraries to put
these new services in place.

Focusing on three Spanish universities, Arias-Coello et al. (2018)
sent a questionnaire to senior and research staff at these universities to
learn their needs and deficiencies in relation to the management of
research data. The responses received reflected a lack of knowledge
related to the DMP and deficient awareness and use of metadata, high-
lighting the need for training in data management.

The Spanish Network of Academic Libraries, REBIUN, (Grupo de
Repositorios de REBIUN, 2018; Subgrupo de Acceso Abierto de REBIUN,
2017), found examples of good practices in the implementation of these
services in Spanish academic libraries, with a large percentage of them
having adapted or planning to adapt their own repositories to accom-
modate data and nearly a third planning to create an open data policy.

Martin-Gonzdlez and Iglesias-Rodriguez (2022) reviewed the
training activities of Spanish academic libraries, but focusing on the
broader concept of data literacy, that is, open data literacy, which would
include sub-literacies such as research data literacy. Their results show
that few libraries in Spain offer training focused on research data
management and how to cite these data. The authors consider that, in
order to provide adequate training, the figure of the data librarian needs
to exist and be recognised. At the same time, this professional needs to
be provided with an adequate training programme to acquire the
necessary skills for this new service.

Materials and methods

To answer the questions posed in this research project, a descriptive
study was developed using the quantitative content analysis (QCA)
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technique. This type of work requires classification of the content being
studied to ensure that the information to be analysed is recorded in a
systematic way. The object of the analysis is limited to public univer-
sities in Spain, as these are the ones that dedicate the most resources to
research (Pérez Garcia & Aldas Manzano, 2022), analysing the available
information on RDS available on the institutional websites of these
libraries.

The directory of the universities associated with the Conference of
Rectors of Spanish Universities, CRUE, (https://www.rebiun.org/quiene
s-somos/bibliotecas) was used to select the public universities to be
included in the study, with a total of 48 libraries categorised as public.

A literature review (Fearon et al., 2013; Cox et al., 2017; Yoon &
Schultz, 2017; Yu, 2017; Chiware & Becker, 2018; Tenopir et al., 2019;
Mushi et al., 2020; Radecki & Springer, 2020; Fu et al., 2022) identified
the research data management-related services to be included in the
process of analysing the websites. This coding was supplemented by a
prior and random review of several academic libraries in order to
harmonise the services detected in the documentation, very centred on
the English-speaking context, with those in the Spanish libraries.

After completing this stage, and once the services to be included in
the analysis had been identified, these were grouped into five categories
(Table 2):

Each of these sections encompasses a series of subcategories, 48 in
total, that were reviewed in the analysis of the websites and coded as an
existing service or not based on their presence in the offer of services of
the academic library examined.

The following protocol was used to code the information:

e The coding of the fields will be absolute based on the Yes/No
designation, without judging the quantity or quality of the services
offered.

e The information must appear on the library's website (the informa-

tion itself or information that provides a link to another resource that

expands on it) and not in the sections of other units of the university
analysed, such as the research findings transfer office or research
support units unrelated to the library.

The information must appear on the library's institutional website,

with this identified as the main tool for contact and communication

with its users. Therefore, informal channels, such as blogs, or social
platforms, such as Twitter, Instagram and the like, will not be taken
into account.

Table 2
Categorisation of the RDS analysed.
Category Description
Advising The library offers some means (e-mail, form, in-person,
telephone, etc.) of contact to provide advising on the subject of
research data.
Information/ A description, information and a series of resources, own or
guides external, related to the different types of RDM (infographics,
videos, PDFs, HTML, etc.) are provided.
Training Training is considered to mean any RDM-related educational

activities conducted by the library, or any training activities
with the participation of the library staff, aimed at transmitting
to the attendees (of any type, whether this be teaching and
research staff or students at any level) knowledge and skills
related to RDM. This training may be in-person or online
(synchronous or asynchronous) through workshops, specialised
courses, information sessions.

Depositing research data in a proper repository, whether this be
specifically for data, in-house, external or consortial, or in a
multi-purpose institutional repository, is publicised and/or
recommended. Also a review of the number of datasets stored in
the different types of repositories.

Policies and/or action plans for management of research data
exist. This would be any type of standards: either the library's or
the university's, committed to the principles of open research
data, either on a singular basis or grouping research data within
the concept of open science/knowledge.

Data repository

Data governance
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o If the information appears in the section of the website consulted, the
item corresponding to “Yes” will be marked.

The data was collected between April and June 2022, with the re-
view supplemented by a Google search on the term “research data” in
the main language of the website (“datos de investigacion” in Spanish,
“dades de recerca” in Catalan/Valencian) followed by the website URL.
The information was coded using the Google Forms platform, with
subsequent processing of the data in Excel and Tableau.

Findings

The analysis of the information obtained on the websites of the in-
stitutions examined generated a large volume of data that paints a
descriptive picture of the current status of RDS implementation in the
libraries of Spanish public universities at very different levels: their
content, scope, advisory services for researchers, related training, etc.
These are described in detail below.

Overall data (Graph 1)

Nine of the 48 libraries analysed (18.75 %) have implemented some
type of service related to the first four categories: they have communi-
cation channels for providing advising; they have created web guides;
they conduct training on research data; and their repositories can pre-
serve the data generated by their researchers. Of these nine libraries,
three have created or updated their open access policy to include
research data and, of these, in only one case is this policy complemented
by an institutional data management plan. At the other extreme, eleven
academic libraries (22.9 %) have not implemented any of these services
to support research data.

Advising

58 % of the libraries (28) offer advising on how to manage research
data: they provide one or more means of contact (Graph 2), either an e-
mail address or a form, with the library's generic contact information
being the most common (in 14 cases), followed by the contact infor-
mation of the university's institutional repository (9) and that of the
research support service (7). Two libraries provided the personal insti-
tutional e-mail address of a librarian as a means of contact, and only one
of the libraries had a service dedicated to this type of advising

Only 11 of the 28 libraries that offer advising explicitly indicated this
type of service. The most frequently offered service by these 11 libraries
is related to data preservation, that is, to depositing the data in the
institutional repository, followed by preparation of the DMP (6 libraries)

100%
11
80%
28
36
60%
40%
20%
0% . . o
Advising Guides Training
Yes 28 36 11
= No 20 12 37

The Journal of Academic Librarianship 49 (2023) 102732

and assistance in finding research data (6 libraries). With respect to the
rest of the subcategories analysed, just one or two libraries offer these
services: open data and FAIR data (2), requirements of funding agencies
(1), advising on legal and ethical aspects (2), work with research data
(3), metadata (1), storage and backup copies (1), how to cite data (2).
Although this category was included, none of them advised on the use of
tools related to data processing, management and visualisation.

Guides and information on RDS

75 % of the libraries analysed (36) have some section on their
websites dedicated to providing guides and tutorials. The materials
available are highly varied in terms of both the format used (videos, text,
infographics, etc.) and the completeness of the content. These resources
are produced in-house or outside other libraries or institutions that work
on issues related to management of research data. Thus, many of these
libraries use the infographics created by REBIUN or by the Catalan
University Service Consortium (CSUC).

As regards the content provided, all have guides related to preser-
vation of the data, in either the institution's own repository or an
external one. There is also a high percentage of guides on the concept of
open research data and FAIR data (32), the creation of data management
plans (35) and resources to assist in drafting them (PGDonline or
DMPonline) (34), and legal and ethics-related information associated
with the data (25). The subjects that receive the least coverage are the
guides on selecting metadata (8) and publication of the data as a sup-
plement to a journal or in a data journal (7).

Institutional repositories for data

In this category, there was an analysis of whether the website rec-
ommended some type of repository managed by or related to the uni-
versity to which the reviewed library belongs. This analysis was
conducted to detect the existence of libraries that, despite not
mentioning their repositories as an option for preserving the data, did in
fact collect some types of datasets. Sixty-seven percent of the libraries,
32, recommend preservation of research data in their repositories.

The other subcategory analysed was the type of repository used for
preservation (Graph 3). In some libraries, there were several types of
repositories recommended according to the size of the data: this may be
because the institutional repositories were designed to store documents,
which are smaller in size, and not data, which can occupy large amounts
of storage space on servers. Thus, libraries were identified that have data
in their own institutional repositories but also in consortial data re-
positories and, in some cases, using an external repository (mainly by
creating their own collection in Zenodo). The most common option is the

5
16
32
Data Data policy Institutional
repository DMP
32 16 5
16 32 43

Graph 1. Overall results.



R. Martin-Melon et al.

General e-mail or contact form

Institutional repository e-mail or contact form

Research assistance service e-mail or contact form

Personal contact e-mail (liaison librarian)

Specific data service e-mail or contact form
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Graph 2. Means of contact provided for RDM advising.

Institutional repository

Consortial data repository

No repository of any type for depositing data exists or
is mentioned

External repository (e.g. Zenodo)

Own data repository

5 10 15 20 25 30 35

Graph 3. Type of repository used to store research data.

institutional repository, with a total of 34 libraries, followed by a con-
sortial data repository, with 14 libraries belonging to the Consorcio
Madrono of the regional government of Madrid, with its e-cienciaDatos
data repository, and Catalan academic libraries belonging to the CSUC,
with its CORA.RDR repository. Three libraries used creation of a
collection within the Zenodo repository as a solution, and only one li-
brary used its own data repository, but through a commercial solution
such as Elsevier's Digital Commons. The rest did not have any type of
repository for storing their research data.

Institutional repository

Consortial data repository

External repository (e.g. Zenodo)

Own data repository

0 100 200

The total number of datasets stored in the repositories comes to 1812
records (Graph 4), with 51.5 % (934) in institutional repositories, 45.4
% (823) in consortial data repositories, 1.8 % (33) in external re-
positories, and 1.2 % in in-house data repositories.

Training on data management conducted by the academic library itself

23 % of the libraries (11) participated in or held courses that
involved subject matter related in some way to research data. These are

300 400 500 600 700 800 900

Graph 4. Distribution of datasets in the repositories analysed.
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synchronous courses, although in some cases offered via digital plat-
forms, with the vast majority oriented towards teaching and research
staff (nine courses) and graduate students (six for doctoral students and
one for master's students). Four of the courses were also offered to
administrative and support staff. None of the courses identified were
offered to undergraduates.

In reference to their content, as specified in the web pages describing
the courses, they are focused on content related to the concept of
research data and FAIR data (10 of the 11 courses), DMP development
(8) and data preservation in a repository (8). They also addressed as-
pects of the lifecycle of the data during their use and utilisation (7) and
regarding the requirements of funding agencies (6). To a lesser extent,
they address the issue of storage and backup copies (3), data citation (3)
and selection of metadata (2). None of the courses provided information
on the use of specific tools for processing, managing or visualising the
data.

Governance of research data

Regarding the existence of a plan for management of the data pro-
duced by the institution, just five (10.42 %) of the universities have
developed one. Many universities have developed an open research data
policy or have included them in their open access policies (a total of 16,
33.33 % of universities). It should be noted that these policies have
recently been created, or if applicable updated, some since 2017 and
others even this year (2022).

Another subcategory reviewed was the service charters of the aca-
demic libraries. Just nine (18.75 %) libraries included or mentioned
research data in the commitment of the services offered.

As regards the existence of a service dedicated to research data, just
one library has a service dedicated to open science that encompasses
research data.

Discussion

The results indicate that Spanish academic libraries are beginning to
implement and provide leadership in RDS at their institutions, with a
significant percentage having already launched some type of activity in
each of the categories analysed in this study.

A much lower proportion of libraries, in contrast, have a research
data support policy compared to the ones that have developed some of
the services analysed.

Therefore, and although it was noted that the vast majority of uni-
versities have policies to support open access, few have updated their
policies to include the concept of open research data or developed a
specific policy for them.

These results suggest, echoing other studies (Fearon et al., 2013;
Mushi et al., 2020; Yoon & Schultz, 2017), that libraries are taking a
leading role and serving as the points of contact when it comes to
providing support in data management in their universities even before
the institutional policies are put in place. This is what happened at the
University of Girona library, whose service charter (approved in
November 2020) includes support for research data management as one
of its standard services, with the corporate policy documents coming
afterwards: the institutional mandate on open access is from 2021 and
the policy for research data management is from 2022.

As regards these institutional policies, the date they were updated or
created, which coincides with the start of the Open Research Data Plan
by the 2020 Horizon Europe Commission, now continued with Horizon
Europe (Burgelman et al., 2019), is relevant. This information is
consistent with the responses received in the study by Radecki and
Springer (2020), where the introduction of the National Science Foun-
dation requirements marked a turning point in RDS implementation.
Therefore, it would seem that the need to meet the demands of funding
agencies may be a key element driving the creation of these new
services.
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As noted, libraries are starting to establish RDS, although a signifi-
cant number still have not started some of the activities analysed in this
study and, moreover, the efforts made and the level of maturity of these
services vary greatly.

The most commonly implemented category was guides and infor-
mation on RDS, probably due to the fact that, requiring few resources,
these services are the easiest to introduce, existing materials from other
libraries can be reused, and they are able to reach a very wide audience
(Cox et al., 2017). However, significant differences were detected in the
development, informational coverage and web structure of the infor-
mation, with some libraries offering hardly any information, and much
of this in the form of simple links to external resources, and others
providing guides and services that supported the entire data life cycle.
This section highlights the practices developed at the Pablo de Olavide
University library (Fig. 1), whose guide is unique among those analysed
in this study in that it included resources related to the use of more
technical and specialised tools, such as Open Refine, SPSS or Tableau.

These services were developed as a continuation of existing ones,
with no changes found in the organisational structure and without,
therefore, the creation of data management support units or specific
professional profiles. The main means of contact for the advising is e-
mail or a generic form, which on many occasions also seems to be in-
tegrated by default into the different sections of the website, making it
difficult to assert that advising on research data is really offered. This is
the line followed by the majority of the libraries analysed: to assign these
tasks to the existing research support service and, mainly, to the insti-
tutional repository, thereby maintaining the organisational models and
placing RDS under their umbrella.

Few libraries, therefore, have specific staff members dedicated to
responding to consultations involving research data. This is the case of
the National Distance Education University (UNED), which provides a
specific contact for advising on this issue, and the University of Huelva,
with two staff members for these requests in addition to offering the
repository as a means of contact.

As regards the type of services implemented, the results are in line
with the studies conducted at other libraries (Cox & Pinfield, 2014;
Tenopir et al., 2012; Tenopir et al., 2017; Tenopir et al., 2019), in which
those of a consultative or advisory nature predominated over practical
and technological ones, with the latter limited to deposit in the in-
stitution's repository (the line between the so-called technical and
merely advisory services could be a subject for debate). This aspect
corroborates the idea that the new services have been implemented as a
continuation or extension of existing services, such as advisory and
informational ones and those related to support for preservation and
management in repositories. These are activities where libraries feel
more comfortable and already have experience, meaning that deploy-
ment of RDS would require less effort (Cox et al., 2019; Nahotko et al.,
2023).

Another finding related to the type of these services is the polar-
isation that exists between two types of activities: development of the
DMP and preservation of the data in repositories. Based on the pro-
cedures encompassed in the different stages in the data life cycle of the
UK Data Archive (Eyden, 2013) and the definition of RDM given in the
introduction to this document, gaps or deficiencies are detected in ac-
tivities related to finding/collecting data, capture and creation of met-
adata, secure storage of data assets, anonymisation and
pseudonymisation, validation of the integrity of the data, and in tools for
data analysis, interpretation and visualisation.

The root causes for failure to implement these types of services are
unknown, but based on the problems identified for the development of
RDS in the literature consulted (Andrikopoulou et al., 2021; Chiware &
Becker, 2018; Cox et al., 2019; Tenopir et al., 2012; Tenopir et al., 2015;
Yu, 2017), they may be related to a lack of institutional commitment,
deficiencies in the technological infrastructure, and a lack of technical
skills and knowledge on the part of staff to provide these services
competently.
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This lack of suitable professional skills may be one of the reasons for
the very small number of training activities involving data. This con-
trasts with the fact that information literacy activities are fully imple-
mented in nearly all academic libraries (Martin-Gonzalez & Iglesias-
Rodriguez, 2022). Their content is, furthermore, focused on aspects such
as the concept and definition of research data, open data and FAIR data,
creation of the DMP and preservation of data in repositories, with
training actions that require more technical knowledge related to data
validation, cleaning, anonymisation, deposit, interpretation or visual-
isation not found.

Another barrier identified in the literature is the lack of adequate
technological infrastructure, with libraries' participation in this aspect
focused on providing services to support data preservation by means of
repositories. This is understandable, as this is an area where they have
vast experience, having created, developed and managed their in-
stitution's repositories in response to the different policies driven by
open access.

The information collected shows how existing institutional re-
positories are being offered as a resource for storing the data. None-
theless, as these are repositories originally created to store document-
based information, such as articles or academic papers, they are not
the best solution, necessitating the use of external resources like Zenodo
for hosting large volumes of data. On the other hand, and in view of the
total number of datasets they hold, 934 records for a total of 24 re-
positories, it does not seem that they are being used very much,
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suggesting that researchers are resorting to other solutions to facilitate
access to their research data, or simply that they are not depositing them
in open form.

As for the only commercial platform for hosting data, Research Data
ULL, it combines repository functions with others related to discovery by
finding datasets that members of the University of Laguna have stored in
external repositories. Despite the fact that the tool finds a total of 2142
records of researchers from the institution, only 22 datasets have been
deposited in this repository.

The libraries in the Madrono and CSUC consortia, for their part, with
the creation of the e-cienciaDatos (Fig. 2) and CORA.RDR repositories,
respectively, likely represent the best model for preserving research data
without having to resort to commercial solutions while offering an
infrastructure for adequately preserving and describing this type of
content. Thus, the capacity for cooperation with other institutions may
be the right path for addressing preservation of the data and to be able to
work on a smaller scale (Gowen & Meier, 2020).

In this section related to collaboration, no solid evidence of inter-
departmental activity was found. We can hazard a guess that the very
structure of the majority of public universities in more or less siloed
units complicates the relationship between their different units. None-
theless, “invisible” and informal collaboration may exist that is not
identified on the websites and, therefore, may have been overlooked in
this analysis.

The Carlos III University of Madrid's UniOS operational support unit
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(Fig. 3) is a model and example of transversal collaboration between
different university units: it aims to support, promote and drive devel-
opment of open science at the UC3M at different levels and, therefore, is
made up of staff from different university units and research staff and
coordinated by the library.

As for collaboration between institutions, this is primarily focused on
the activities of consortia, with CSUC and Madrono being the most
active academic library consortia in activities related to research data
management. These consortia, besides implementing the data re-
positories discussed above, have developed interesting initiatives,
including a declaration of support for open science by the members of
the Madrono consortium—which includes a Data Management Policy
for consortium members—(Consorcio Madrono, 2017) and other pro-
jects, such as the guide for managing the data, PaGoDa, with its
PGDonline. CSUC, on the other hand, has developed a proposal for
establishing a policy of open access to research data in Catalan univer-
sities (CSUC, 2016) and Model Data Management Policy for the uni-
versity (CSUC, 2018).

Conclusions

In Spain, there have been partial studies to determine the degree of
implementation and development of RDS focusing on certain university

libraries or on specific parts of the research data life cycle, but there have
been no global studies that analyse these services in the Spanish uni-
versity context.

The results of this investigation provide a comprehensive view of the
development of RDS in Spain, contributing to enhancing knowledge
about them and helping the different stakeholders, both internal (uni-
versity authorities and governance bodies) and external (government at
the regional or national level), to take more efficient decisions by
focusing their efforts on the most deficient areas.

Likewise, these results can generate and foster in academic library
science a discussion of the degree of implementation of RDS in Spain and
the essential changes that no doubt need to be undertaken in academic
libraries in coming years.

Academic libraries have served as great allies for the advancement of
open access by providing informational, support and advisory services,
and by creating the technological infrastructure necessary for their
development through institutional repositories. Now that attention is
centred on research data, libraries are taking the lead in supporting
these new activities in their institutions, thanks to their experience and
the commitment to open access gained over the years.

The findings of this study have shown that some Spanish academic
libraries are starting to deploy RDS, but they are not being established in
a generalized way and there are gaps and differences between
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institutions in the number of services implemented, their type, and in the
development of standards and policy to support them.

In addition, the services are concentrated mainly in two activities:
advising on the creation of the DMP and on preservation of the data.
These unquestionably represent an important part of the services
needed, but there are different activities in the data lifecycle that are not
receiving sufficient or even any support, such as active data deposit,

curation, analysis and visualisation, management of metadata, training,
and direct participation in research projects. It is true that it is not
necessary to offer the full range of services in order for libraries to get
involved in RDS and, furthermore, that the development of certain
missions could be part of the debate over what Pinfield et al. (2014) call
professional jurisdiction: should they be led by the library or by other
university units, such as IT Services? In any case, there is little question
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that participation in these activities would represent an opportunity for
libraries to position themselves as strategic units within their
institutions.

There is no doubt that a professional trained in both the technical
and the advisory aspects is needed in order to address these challenges
and take advantage of the opportunities they represent, which means
going beyond the functions that have been developed in academic li-
braries: this figure is the data librarian, an essential element in these new
RDS but one that still does not exist in Spain. According to Martin-
Gonzalez and Iglesias-Rodriguez (2022), the data librarian must be the
one responsible for these new services, providing support to researchers
in aspects related to management of their research data and to the
institution they serve by designing an institutional management plan.

It is necessary to pay special attention to the development of activ-
ities for training and capacity-building of library staff with respect to
RDM-related skills, as well as to take into account these new skills, so
necessary in this new datified environment that encompasses all of so-
ciety, in developing the subject matter and selection examinations for
filling vacant posts in future public employment offers.

Collective effort seems to be the ideal formula for undertaking these
services, as the Catalan and Madrid-based consortia have shown both in
the launch of shared data repositories and in the development of support
documentation. Collaboration is not unknown in the context of libraries,
with there being many examples of networks and consortia being
created in order to take advantage of resources and offer better services.
This culture of collaboration to drive these new services needs to be
continued through partnerships with like-minded institutions, but also
with other units within the same university or even with research groups
with which to share knowledge and take advantage of experience in
other aspects of RDM or even their greater technical capacity.

Spanish academic libraries do not have to walk this road alone,
rather they can take advantage of the projects and experiences that are
being developed in their environment. For example, The EOSC Associa-
tion Advisory Groups and the work carried out within their different Task
Forces, such as Metadata and Data Quality or Data Stewardship
Curricula and Career Paths (https://www.eosc.eu/advisory-groups).
And LIBER, which promotes, gives recommendations and the best
practices in Open Science for Europe's Research Library Network (Ayris
et al., 2018).

Further progress is to be expected in coming years, driven by changes
in the Spanish legislative environment aimed at boosting open science.
Firstly, Spain's Science, Technology and Innovation Act (LEY 17/2022),
which was recently amended to follow European recommendations on
support for open science, including the obligation to share research data
according to FAIR principles (art. 37), and government plans for scien-
tific, technical and innovation-related research, which require projects
receiving public funds to disseminate their data openly whenever
possible and that they be FAIR data.

The lack of knowledge about metadata and preparation of the DMP
and the need for training identified by Arias-Coello et al. (2018) on the
part of Spanish researchers in relation to management of their research
data will likewise provide, as in the case of open access, an opportunity
for libraries to support, promote and advise researchers to help them
fulfill their legal requirements and obligations.

The other legislative reform that directly impacts Spanish academic
libraries is the new Organic Spanish University System Act (LEY
Organica 2/2023), which dedicates its article 12 to open science and
citizen science, expressly citing research data and giving libraries the
responsibility to promote the dissemination of open science, both to the
university community and to all of society.

Limitations and future research
Although the type of research conducted has allowed systematic

recording of the information available on websites, thereby enabling it
to be subsequently interpreted and analysed, there is no question that
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there are certain aspects that it was not possible to explore in depth,
particularly:

e The coding type based on binary values (yes/no) facilitates the
collection of quantifiable data but does not assess the quality of the
information or of the services offered.

There may be interdepartmental collaborations, or even inter-
institutional ones, with library participation that are not expressly
captured in the websites analysed and, therefore, these are not re-
flected in this investigation.

The simple capture of data does not include the opinion or point of
view of the staff involved in the creation and implementation of RDS.
Nor is it possible to know if these services meet their objective, that
is, to satisfy the needs of the research community in the management
of their research data.

Therefore, this inventory is presented as a first step towards learning
the level of RDS implementation in Spanish academic libraries, leading
the way to exploring other aspects in greater depth in future studies:

To learn the perceptions and impressions of the staff providing these
services by carrying out complementary studies by means of in-
terviews and surveys.

To analyse the people who use these services, how they are used and,
perhaps most importantly, if they cover needs related to manage-
ment of research data.

To learn the needs of the research staff in relation to the provision of
these types of services.

e To examine subsequent development of these services and the sup-
port policies, and to find out if recent legislative changes have had an
impact by repeating this analysis in the future.
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