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Research Data Management and Libraries:
Opportunities and Challenges

KRYSTYNA K. MATUSIAK
University of Denver

INTRODUCTION

and infrastructure development at universities and research

centers worldwide. The increasing volume and complexi-
ty of digital data, as well as the challenges associated with orga-
nization, preservation, and reuse of data, have contributed to the
emergence of RDM as a priority in recent years. Modern scien-
ce has increasingly become data-intensive with researchers using
new methodology and instruments and producing an unpreceden-
ted amount of data (Borgman 2012). Digital technology has acce-
lerated this process by providing new tools for collecting scientific
evidence but also enabled building technical infrastructure for sto-
ring and sharing data. The researchers studying the growth of
science found that global scientific output doubles every 9 years.
Most of the scientific expansion has taken place in the modern era
with the growth rate of 8 to 9% (Bornmann & Mutz 2015).

R esearch Data Management (RDM) is a new area of service
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The motivations for deployment of RDM services are diverse,
often emerging from a pragmatic need to comply with requests
from funding agencies for data management planning, but also
responding to the policy environment and calls for openness in
science (Ayris et al. 2016; Fearon et al 2013; Pryor et al. 2013). Na-
tional funding agencies in several countries now require resear-
chers to prepare data management plans and to provide open
access to data (NSF; UK Research and Innovation). The European
Research Council (ERC) supports the principle of open access to
research data and scholarly publications. It conducted a Pilot on
Open Research Data for research projects funded through the Ho-
rizon 2020 program. As of 2017, the Pilot on Open Research Da-
ta has been extended and open access became the default for the
research data generated as a result of the Horizon 2020 funding,
although researchers can still opt out in some circumstances (ERC
2018). In addition to funder requirements, journal editors and pu-
blishers are increasingly requesting authors to provide open access
to source data underpinning publications.

This paper provides an overview of RDM services and their
importance in the context of Open Science. It summarizes the
findings from the Data Curation project sponsored by the Inter-
national Federation of Library Associations (IFLA) Library Theory
and Research (LTR) Section. The IFLA study focused on the roles
and responsibilities of RDM professionals in international and in-
terdisciplinary contexts. This paper discusses the opportunities
and challenges in providing RDM services in light of the findings
from the IFLA Data Curation project.

OPEN DATA AND THE OPEN SCIENCE MOVEMENT

In the traditional scholarly communication model, scholars dis-
seminated the results of their research through conference
presentations, books, and articles published in peer-review, subs-
cription-based journals. The Open Access (OA) movement has
changed the model of scholarly publishing encouraging scholars
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to share their papers through open access publishing or deposi-
ting published articles in institutional or disciplinary repositories
(Swan 2012). The emphasis of OA, however, has been almost ex-
clusively on opening access to journal articles, not so much on
research data. As Borgman (2015) notes open data is “substantia-
lly distinct from open access to scholarly literature” (p. 44). Re-
searchers would sometimes share data sets with colleagues in the
scholarly community but rarely provide open access as part of the
traditional scholarly communication practice.

Data is a valuable output of scholarly work and the calls for
providing open access to research data come not only from the
funding agencies but also from the members of the scholarly com-
munity. Opening access to data is believed to contribute to trans-
parency and reproducibility of research and to the more efficient
scientific process (Kraker et al. 2011; Molloy 2011; Nosek et al.
2015). Open research data can be freely accessed, reused, and re-
distributed for scholarly purposes. The principles of FAIR data
(findable, accessible, interoperable and reusable) provide a foun-
dation for access and reuse of research data across disciplines and
borders (Wilkinson et al. 2016). Open Data is a key component of
the Open Science movement.

The Open Science movement advocates for opening all pha-
ses of the research cycle and sharing all outcomes of the scientific
work (Foster 2018). It emphasizes a more open, inclusive, and co-
llaborative research process and encourages new ways of diffusing
knowledge by using digital technology. The term “Open Science”
often serves as an umbrella term encompassing scholarly outputs,
practices, and collaborative digital tools. In its broad understan-
ding, it includes open data, open publications, open educational
resources (OER), open source software, open peer review, and ci-
tizen science (Bezjak et al. 2018). Fecher and Friesike (2014) note
the diversity and even ambiguity of the discourse on Open Science
and identify several perspectives or “schools of thoughts,” ranging
from making knowledge freely available for everyone to develo-
ping an alternative system for evaluating quality and measuring
impact.
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Vicente-Saez and Martinez-Fuentes (2018) acknowledge the di-
versity of perspectives and concepts of Open Science in their sys-
tematic review of the scholarly literature. The authors provide an
integrated definition to stimulate a debate about the social, econo-
mic, and human added value of Open Science. As a result of their
analysis, Open Science is defined as

the practice of science in such a way that others can collaborate and contri-
bute, where research data, lab notes and other research processes are fre-
ely available, under terms that enable reuse, redistribution and reproduction
of the research and its underlying data and methods. In a nutshell, Open
Science is transparent and accessible knowledge that is shared and develo-
ped through collaborative networks (Vicente-Saez & Martinez-Fuentes 2018).

The concept of Open Science and the FAIR data principles have
been embraced by the European Commission and incorporated in-
to the European Open Science Cloud roadmap (European Commis-
sion 2018). A recent report examines the range of data skills needed
to support the implementation of FAIR principles and distinguishes
between research community skills, data science, and data steward-
ship (Hodson et al. 2018). The proponents of Open Data recognize
that not all data can be open and acknowledge the need to balance
openness and protection of sensitive data (European Commission
2016). Qualitative and personal data in social and health sciences
pose many challenges for sharing. Some data can be anonymized
and released while other data sets will need to remain closed. The
European Commission promotes the principle that data should be
“as open as possible, as closed as necessary” (European Commis-
sion 2016, p.4). Research data management is a critical component
of opening and sharing data and determining the levels of openness.

ACADEMIC LIBRARIES AND RDM

The data-intensive research environment and the movement
towards Open Science present new opportunities for library profes-
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sionals. University libraries in many countries have been assuming
leadership roles in promoting open access and offering services
in RDM. Traditionally, libraries provided data services for their
users by acquiring datasets and ensuring their discovery and ac-
cess. The new environment challenges libraries to move beyond
the traditional service roles of facilitating the discovery and delivery
of information resources (Fearon et al. 2013). It encourages a mo-
re participatory role in the research process and the development
of new services to actively support scholars in managing and pre-
serving research data. The concept of data life-cycle plays a central
role in developing and organizing RDM consultative and technical
services (Carlson 2014). Librarians offer unique expertise in metada-
ta and archiving, and add value at different points of the data cycle.

Academic libraries began to provide a broader range of data
management services to support researchers in meeting the requi-
rements of funders and publishers in the last decade. Academic
librarians with expertise in RDM who support researchers in mee-
ting funders’ compliance and preparing data for release are a vital
part of the services. The development of RDM services and the ro-
les of academic libraries in data stewardship have been the subject
of extensive survey research (Cox & Pinfield 2014; Tenopir, Birch, &
Allard 2012; Tenopir et al. 2015). The focus of this research was on
the types of services offered by academic librarians, maturity levels,
and plans for future development. The findings indicate that acade-
mic libraries mostly offer consultative services and training, espe-
cially for data management planning. Technical services that involve
maintaining a data repository and support for data archiving were
limited. Many researchers see RDM services as an extension of tra-
ditional academic library roles in outreach and training.

Most of the research, however, focused on academic libraries in
the United States and the United Kingdom. More recently, Tenopir
et al. (2017) conducted a survey of research data services in Euro-
pean academic libraries. The study indicates that more European
libraries currently offer consultative than technical services, but
also manage infrastructure for data storage and collaborate with
other units on campus. Cox et al. (2017) expanded the coverage
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to seven countries and provided an international comparison of
several aspects of RDM development, including policy and gover-
nance, type of services, and staff deployment and skills. The IFLA
Data Curation project built upon this prior research and expanded
it by providing an international and interdisciplinary perspective.
The design of the study and the findings are reported in the for-
thcoming paper (Tammaro et al. forthcoming). The preliminary
findings about the types and structure of RDM services were pre-
sented at the Association for Information Science and Technology
conference (Matusiak & Sposito 2017).

IFA DATA CURATION PROJECT

The primary objective of the IFLA LTR project was to identify the
roles and responsibilities of RDM practitioners working in multiple
countries. The study also focused on the terminology used to des-
cribe the emerging practices and new professional roles. The stu-
dy was designed using a mixed-method approach and consisted of
three phases:

« Comprehensive literature review and data mining to analy-
ze the terminology used to describe the emerging practices
and new professional roles

+ Quantitative content analysis of job announcements for data
curators and RDM librarians

« Semi-structured interviews with professionals working as
data librarians, data curators, or research data managers.

The quantitative phase of the study concentrated on the content
analysis of job announcements derived from a variety of library and
information science job posting sites, including International As-
sociation for Social Science Information Services and Technology
(IASSIST), and Code4Lib. The goal of the content analysis was to
examine the titles, roles, responsibilities, qualifications, and compe-
tencies listed in the advertised positions. The data set included 441
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job advertisements. Most of the analyzed positions (73.6%) were ba-
sed in the United States. However, the data set also had some inter-
national coverage. The widest distribution came from Europe with
17 European countries in the sample.

The findings from the quantitative analysis of job announcements
indicate a wide variation in titles used to identify positions. There
was no single title standing out as a standard for the discipline. The
most common titles included librarianship in some form, such as
Data Services Librarians, Digital Scholarship Librarians, or Research
Data Management Librarians. The positions were frequently adverti-
sed under a wide variety of titles often with additional data-related
responsibilities, such as data science or data reference services. In
the analyzed data set, RDM services were located primarily (84.2%)
in universities and academic libraries. The range of responsibilities
also reflects the influence of librarianship with the top responsibili-
ties in public services including instruction, reference, and outreach.
However, a degree in librarianship was required in only 27% of the
job advertisements.

In the qualitative phase, semi-structured interviews were conduc-
ted with professionals working as data librarians, data experts, data
curators, or research data managers. The goal of interviews was to
gain insight into the practice of research data management and to
examine the services from the perspective of the professionals wor-
king in the field. The interviews were conducted with 26 professio-
nals from Australia, Canada, U.S. and six countries in Western Europe.
The study participants were employed at 24 organizations, including:

+ Academic libraries (19)

« Campus-wide research data service centers (3)
+ University departments (2)

« Data archive (1)

« Research center (1).

All participants held Masters degrees, including 15 had Masters

in Library and Information Science (MLIS). Ten participants had
PhDs in a variety of disciplines, including biology, environmental
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science, history, information science, medical informatics, or phi-
losophy. The participants held different position titles although
many of their responsibilities and job functions overlapped. Seve-
ral participants, working mostly in Europe, did not have MLIS but
had advanced disciplinary degrees and prior research experience.
The variety of titles confirmed the findings from the quantitative
phase of the study.

Despite the differences in position titles and terminology, the
study found a sense of a shared purpose or even mission among
the participants. The professionals across institutional and natio-
nal settings emphasized that their primary roles and responsibili-
ties involved assisting researchers in meeting funder requirements,
improving data management practices, and ultimately contribu-
ting to a more efficient research process and better-quality data.
Several participants mentioned the end-goal of “making data mo-
re usable” (P-L, Interview), and efforts to advocate the FAIR data
principles. The participants emphasized that although assisting re-
searchers with meeting funder’s requirements was one of the im-
mediate goals, they also wanted to improve research practices, as
stated by Participant V, “that’s really what we want to be leading
to, it’s not just about compliance but actually trying to change re-
search culture and get people to think it’s good research practice”
(P-V, Interview).

The types of RDM services identified in this study encompas-
sed both consultative and technical services. The concept of the
research data lifecycle played a central role in organizing and
structuring services. All professionals participating in this study
were engaged in consultative services, outreach, and open access
advocacy. The consultative, informational services were typically
offered at the beginning of the research cycle in the form of one-
on-one consultations, workshops and seminars for faculty and gra-
duate students, or online tutorials and guidelines. The consultative
services focused on offering guidance and support in:
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+ Meeting compliance with funders’ requirements
+ Developing data management plans (DMP)

« Following data management best practices

+ Adhering to data citation standards

« Promoting open access and data sharing

A smaller number of participants assisted researchers with tech-
nical aspects of depositing data in repositories and archival sto-
rage. Technical services were usually offered at the end of the
research data life cycle. Technical infrastructure and the level of
support depended on institutional settings. Technical services in-
volved offering support in:

- Data management

« Data formats and file naming conventions
« Data cleaning and verification

« Data conversion

« Data description and documentation

+ Metadata creation using standardized schemas
« Data deposit/publishing

- Ingest into repository systems

+ Assigning identifiers

« Data anonymization

- Data security

+ Archiving and preservation

The participating information professionals often acted as media-
tors between different stakeholders building networks of exper-
tise and community around good research practices. Their work
required some technical skills and knowledge of new technologi-
cal solutions since they often made recommendations to resear-
chers and led RDM initiatives at their institutions. The new and
evolving character of the positions required expertise in multiple
areas and the ability to adapt to the changing environment. Speci-
fic technical expertise and the level of required skills depended on
institutional settings. The study participants emphasized that it’s
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often impossible for one person to fulfill all the necessary skills
and competences found in job descriptions. The lack of technical
skills and hands-on experience with databases and scripting was
mentioned for professionals with library backgrounds.

RDM services were primarily located in academic libraries as
part of research and consultation departments or digital scholar-
ship units. University libraries represented that largest group in
the sample but the type of services, the stage of its development,
and the level of support for researchers varied greatly between
the sites. In the early stage of RDM development, academic libra-
ries usually focused on needs assessment, outreach, training, and
open access advocacy and provided consulting services on develo-
ping DMPs, metadata, and data curation practices. Academic libra-
ries with more advanced RDM services offered not only assistance
with DMPs, metadata, but also with data citation, data sharing and
with technical aspects of depositing data in repositories.

The study, however, demonstrated that academic libraries are
not the only centers of RDM services on university campuses. It
identified new organizational strategies, including embedded ser-
vices, distributed networks of RDM expertise, and multi-purpose
research data services centers. In the embedded model, librarians
were working on the faculty-led research projects and research labs
throughout the university. They provided support not only at the
beginning and end of the research cycle, but also shared expertise
and advice on best data management practices throughout the re-
search projects. Distributed networks often had formal structures
and were comprised of professionals with expertise in RDM, IT,
copyright, research ethics, and scholarly communication. Academic
librarians often served as coordinators and referred researchers to
the relevant “pockets of expertise” in the campus network. Distri-
buted networks represented efforts in community building around
improving data management practices and opening data.

Campus-wide research data service centers represent a new
model that reflects an evolution of services and recognition that a
more comprehensive suite of skills and expertise is necessary to
support data management. Three cases were identified in the sam-
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ple — one in the United States and two in Europe. Both European
data service centers have evolved from RDM services originally lo-
cated at academic libraries. These new interdisciplinary initiatives
involved cross-campus collaboration and cooperation of several
units, including the university library, IT department, legal servi-
ces, and office for research. Research data service centers tended
to be multi-purpose and provided university research communities
not only with the expertise, tools, and infrastructure necessary
to manage research data but also offered support for other forms
of scholarly activities. Academic librarians were employed there
along IT specialists and legal experts.

The findings of the study indicate that RDM is an evolving so-
ciotechnical practice that involves not only technical systems and
services structured around research data life cycle but also a range
of social activities. The work of RDM professionals in improving
data management practices and advocating open access occurs
on multiple levels, starting with individual researchers and their
teams, building networks at their institutions, and then expanding
to regional, national, and international communities. The theme
of shared values and changing research culture was discussed by
participants from multiple countries, pointing to the emerging in-
ternational character of the RDM profession. Community building
emerged as an essential requirement for research data management
and involved a shared understanding of the benefits of managed
data and the impact of open data on scholarship and society.

CONCLUSION: OPPORTUNITIES AND CHALLENGES FOR THE LI-
BRARY FIELD

The role of academic libraries in leading and developing RDM ser-
vices emerged as an important theme in the IFLA Data Curation
project and in prior research (Cox & Pinfield 2014; Cox et al. 2017;
Tenopir et al. 2015; 2017). The library and information science (LIS)
field can take advantage of the demand for information profes-
sionals with knowledge of the research process and skills in ma-
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naging and curating data. The report prepared for the European
Open Science Cloud points to a shortage of data experts, estima-
ting that half a million specialists with expertise in managing data
will be needed to support researchers in the European Union (Ayris
et al. 2016). The new data-intensive research environment and the
global Open Science movement offer opportunities to expand li-
brary services beyond the traditional service roles in reference and
instruction. Librarians can actively participate in the research pro-
cess and contribute their unique expertise in information organiza-
tion, metadata, and archiving. RDM services can also utilize library
experience in outreach, open access advocacy, and training.

RDM also poses a set of new challenges for libraries as the field
is still in an emergent phase. The development of RDM services at
academic libraries involves restructuring and substantial investment
in staff and resources. It requires building technical infrastructure
for data storage and publishing and forming collaborative partners-
hips with multiple stakeholders on campus. The model of academic
libraries serving as a center of RDM services is prevalent but not
the only one. As the findings of the IFLA Data Curation project in-
dicate, the organizational models have been evolving and new ap-
proaches are emerging where librarians are embedded in research
projects or are becoming partners in campus-wide networks or re-
search data services centers. The new models require strong colla-
borative skills and building bridges between a library, information
technology unit, legal services, and other departments on campus.

The roles, responsibilities, and competencies of RDM librarians
are not clearly defined and the practices continue evolving. RDM
requires diverse expertise, not only in metadata and information
organization standards but also technical skills. RDM creates a de-
mand for information professionals with skills in managing and
curating data and with an understanding of the scientific pro-
cess and research methods. The findings of the IFLA Data Cura-
tion project point to some competency gaps in the traditional LIS
education, especially in technical training and research methods.
RDM as a new area of responsibility for librarians and information
professionals requires a combination of technical, instruction, re-
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search, and digital archiving skills. Academic librarians have ex-
pertise in many areas but also need to acquire new skills and
knowledge through expanded professional development. LIS edu-
cation could also respond to the demand for data experts by deve-
loping new programs and concentrations in RDM.
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