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This qualitative research study examines librarians’ research data man-
agement (RDM) experiences, specifically the factors that influence their
ability to support researchers’ needs. Findings from interviews with 36
academic library professionals in the United States identify 5 factors of
influence: 1) technical resources; 2) human resources; 3) researchers’
perceptions about the library; 4) leadership support; and 5) communica-
tion, coordination, and collaboration. Findings show different aspects of
these factors facilitate or constrain RDM activity. The implications of these
factors on librarians’ continued work in RDM are considered.

Introduction

Many contend librarians are well suited to support RDM needs on their campuses.
Luce urges librarians to take advantage of their core strengths to provide outreach
and engagement early in the research lifecycle, establish common ground among
key stakeholder groups, and lead the development of metadata standards.' Gabridge
describes how librarians can act as intermediaries between researchers and data re-
positories.? Walters and Skinner outline roles for librarians that would strengthen the
infrastructure, content, and services required for digital curation and preservation.?

RDM “consists of a number of different activities and processes associated with the
data lifecycle, involving the design and creation of data, storage, security, preserva-
tion, retrieval, sharing, and reuse, all taking into account technical capabilities, ethical
considerations, legal issues, and governance frameworks.”* It describes not only the
services libraries offer, but also key components of the social and technical infrastruc-
tures that are needed. Although the RDM literature recognizes the importance of the
services and supporting infrastructures, aspects of the phenomenon that are highlighted
depend on each study’s focus.

Research into RDM still is in the early stages, and few studies focus on the library
community’s RDM experiences. Of those that do, most studies have been quantitative
and outline RDM services and the competencies and training that librarians need to
support researchers.’ Although the studies provide insight into RDM activities and
allow for useful comparisons, they lack a richly detailed understanding about what the
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library community is experiencing. One exception is Pinfield et al. Based on interviews
with 26 library professionals from different institutions in the United Kingdom, the
authors model an institutional approach to RDM.

Like Pinfield et al.,” this study also is qualitative; but, rather than present a model, it
considers librarians’ RDM experiences, particularly the factors that influence their RDM
support. This study draws from Pinfield et al.® and dictionary definitions of influence to
define influencing factors as people or things that affect someone or something and act
to facilitate or constrain the person or thing.’ This study poses the following research
question: What factors influence librarians’ ability to support researchers’ RDM needs?
The analysis of interview data from 36 academiclibrary professionals in the United States
identifies 5 factors of influence: 1) technical resources; 2) human resources; 3) researchers’
perceptions of the library; 4) leadership support; and 5) communication, coordination,
and collaboration. Findings are reported in detail after reviewing the RDM literature
and discussing the research methodology. A discussion outlining the implications of the
findings for librarians supporting RDM programs at their institutions follows.

Literature Review

The Pinfield et al. institutional RDM model is library focused and has four key RDM
components: 1) drivers; 2) program elements; 3) influencing factors; and 4) stakehold-
ers. According to the authors, the drivers (storage, security, preservation, compliance,
quality, sharing, jurisdiction) provide the causal reasons why RDM programs are being
pursued. The program elements (strategies, policies, guidelines, processes, technolo-
gies, services) are activities carried out to support RDM. Stakeholders within the in-
stitution (library, information technology (IT) services, academic departments, senior
university managers, research support services, other support services) interact with
the program elements based on their roles and relationships. Last, there is a two-way
relationship between the influencing factors (acceptance, cultures, demand, incentives,
roles, governance, politics, resources, projects, skills, communications, context) and
program elements that acts to facilitate or constrain RDM activity."’

There are reports, methodologies, and case studies that address aspects of the Pin-
field et al."! model. For instance, a report describing how to start conversations among
stakeholder groups to formulate a campuswide RDM policy* addresses the who, what,
and how of the model with respect to policy development. Data Curation Profiles and
Data Asset Framework methodologies guide RDM service development based on an
understanding of data holdings and current data curation and preservation policies and
practices that is rooted in researchers’ needs.”* Case studies of RDM implementations
address various RDM drivers, program elements, stakeholders, and influencing factors.™*

Other studies focus on one aspect of the model, such as librarians’ current and planned
RDM services. A key finding across these studies shows that data discovery and access
services are more widely implemented than data management and curation services.”® In
the United States and Canada, finding and citing data and other informational services,
such as data management planning consultations and data web guides and finding
aids, are being offered and planned more frequently than technical services that support
managing, curating, and preserving data.'® Kotarksi et al. report more libraries in Europe
offering services to support researchers’ need to find data than their need to archive or
create data management plans.” Data discovery and data management planning ser-
vices also are well represented among libraries in Australia, Ireland, New Zealand, and
the United Kingdom, with data curation and other technical services on the horizon.'

Another series of studies examining RDM competencies and training provides some
insight into the lag in technical service offerings. Proposing a set of 32 competencies
librarians need to support RDM, Auckland reports that subject librarians perceive 9 skill
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gaps related to preserving research outputs: data management and curation, complying
with various funders’ mandates, data manipulation tools, data mining, metadata advice
and use, preservation of project records, sources of research funding, metadata schema
development, and discipline standards and practices.” Studies in Australia, New Zealand,
and Italy report the following as important knowledge areas for repository staff: open
access and intellectual property and copyright, government reporting requirements, col-
lection development and metadata, and repository software.® Science librarians affiliated
with the Association of Research Libraries (ARL) mention needing to develop knowledge
of the data lifecycle and subject-specific knowledge as well as communication, network-
ing, reference, metadata, and software and computer skills, to help researchers with data
management.” Library professionals in Australia, Ireland, New Zealand, and the United
Kingdom also report needing disciplinary knowledge and knowledge of research methods
and processes to support data management, but they report the need for data curation,
technical, and information and communication technology (ICT) skills to a greater degree.”
Clearly, technical skills are critical. Xia and Wang provide further evidence showing
the top preferred job qualifications for social science data librarians and professionals
are technical (such as metadata standards, data resources, HTML & XML, data manage-
ment, data analysis).”> However, required job qualifications show nontechnical skills
such as communication and project management appear as frequently as technical
skills such as statistical packages and metadata standards.?* Cassella and Morando
also found 42 to 55 percent of repository managers rated nontechnical skills such as
teamwork, project management, and communication and advocacy as very important.”
In addition, soft skills, such as project management and leadership, are showing up
in studies of training needs along with the technical skills, such as knowledge of in-
teroperability standards and protocols, metadata, statistics, and repository software.*
When it comes to training, almost 55 percent of ARL science librarians have or are
actively acquiring the skills needed to help scientists with data management, leaving
45 percent who are unprepared or unsure of their aptitude.” European librarians fare
slightly better, with 68 percent reporting that their libraries have or are investing in
developing the right skills to support RDM.? Looking across studies, few library staff
are receiving formal training.” Most learn on the job through self-study or in-house
training.* Of the library directors in the United States and Canada who provide train-
ing opportunities, most provide support for conferences and workshops, followed by
courses, and in-house staff workshops and training,® but librarians have definite pref-
erences. In Europe, librarians believe the best way to develop needed skills is through
continuing professional development courses, followed by integrating data manage-
ment into professional training courses, and keeping pace with practical literature and
guidelines.®? In Australia, New Zealand, Ireland, and the United Kingdom, librarians
prefer external rather than internal continuing professional development opportunities.®
In sum, the Pinfield et al. study provides a comprehensive framework to consider
when contemplating RDM programs.* The RDM literature addresses aspects of the
framework, such as the RDM services that librarians support and common skill gaps
they must address to provide such support. Less clear are details about the factors that
influence librarians’ ability to support researchers’ RDM needs; therefore, this study
addresses these influencing factors based on interviews with academic librarians.

Methodology

In 2012 and 2013, qualitative data were collected from 36 academic library professionals
in the United States via individual and focus group interviews. These data collection
methods are useful in the early stages of researching new and evolving phenomena
because they allow for in-depth discussion and rich detail.* Individuals are able to
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express their ideas and experiences in their own words and stories.* Both convenience
and snowball sampling techniques were used to recruit study participants. All partici-
pants were provided informed consent documents that described the study and their
rights as study participants and signed and submitted consent forms.

The individual semistructured interviews were conducted with 10 library profes-
sionals via telephone. The interviews lasted 60 minutes on average and were audiore-
corded and transcribed. Library professionals participating in individual interviews
were recruited based on contact with library administrators. Those who agreed to
participate were asked for the names of other library professionals who might be in-
terested in participating. The protocol for the individual interviews asked participants
about current and planned RDM services, advantages, and challenges associated with
helping researchers with RDM, what made it difficult and easy to spend time helping
researchers, supporters versus detractors of RDM efforts, and perceived competence
and confidence that they were helping researchers and meeting needs (see appendix A).

Twenty-six library professionals participated in one of three focus group interviews
conducted at the 2013 Association of College and Research Libraries (ACRL) conference.
Each interview lasted approximately 60 minutes and was audiorecorded and transcribed.
The academic librarians who participated in the focus group interviews were ACRL
conference attendees recruited via listservs such as the ACRL Digital Curation Interest
Group and the ACRL Digital Humanities Interest Group. In addition, the ACRL confer-
ence registration list was used to recruit participants based on their job titles. The focus
group interviews were semistructured, and the protocol was modeled after the individual
interview protocol. Some changes were made given our experiences with the individual
interviews and the change in data collection methods, but the topics of inquiry were simi-
lar (see appendix B). They included: current versus planned RDM services, institutional
RDM champions, motivations behind RDM services, librarians’ RDM involvement and
the value they brought versus gained, challenges and benefits of helping researchers,
suggestions and ideas that would make it easier for librarians to help researchers, and
librarians’ perceived confidence that they were helping researchers and meeting needs.

A team of two worked closely to perform thematic analysis. After reviewing all
transcripts, the team worked together to develop a code book. The team identified
and defined an initial set of codes based on the individual and focus group inter-
view protocols and expanded the set as new codes emerged from ongoing analysis.

FIGURE 1
Librarians’ Institutional Affiliation by Full-Time Student Enrollment, n = 36
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For example, transcripts were coded for mentions of data service offerings, service
delivery methods, data service benefits and challenges, and opinions about what
would make data service provision easier. Working together, the team coded the
same transcript individually, calculated interrater reliability using Scott’s Pi, and
then met to discuss and resolve coding discrepancies. The team’s interrater reliability
was .75. A second cycle of thematic and numerical analysis was conducted to report
the results that follow.

FIGURE 2
Librarians’ Years of Library Experience, n = 36*

*The numbers do not equal 100 because of rounding.

FIGURE 3
Librarians’ RDM Experience, n = 36
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Results

Of the 36 librarians who participated in this study, 56 percent worked at institutions
with a full-time student enrollment (FTE) of 20,000 or less, 25 percent at institutions
with 20,001 to 40,000 FTE, and 19 percent with an FTE greater than 40,000 (see figure 1).
Although demographic data were not submitted by all participants, there were enough
data to provide some approximations. Most participants were female (86%), and less than
45 years old (53%). Almost 70 percent were early in their library career with 10 years of
experience or less and 66 percent had some or a lot of RDM experience (see figure 2 and
figure 3). The participants also represented a variety of roles within the library such as
subject specialist, liaison librarian, scholarly communication librarian, reference librarian,
data management specialist, digital initiatives librarian, and head of library systems.

RDM Service

A discussion of the service component of RDM programs, which librarians mentioned
providing or planning to provide, puts the influencing factors in context. Providing or
planning to provide researchers support when writing data management plans (61%),
depositing data (67%), and managing data (41%) were mentioned the most. Typically,
these top three services were delivered to researchers via consultation, education, and
outreach rather than collaboration.

On the verge of launching data services at her institution, Librarian 13 envisioned
support for researchers writing data management plans as “subject librarians meeting
with grad students and faculty, and going over the guidelines for grant funding for
data management, and helping them kind of understand what kind of information
they’re going to need to provide, in order to have a good grant proposal.” Librarians
preferred this type of early engagement because it provided an opportunity to discuss
funding agency guidelines and determine the feasibility of researchers’ plans to manage
data. Unfortunately, several librarians mentioned being contacted a day or two before
grant proposals were due, which left no time to discuss or negotiate alternatives based
on the researchers’ needs and campus resources.

A wide range of activities centers on data deposit services, from reaching out to
researchers to identify data for deposit, to helping them curate and document their
data. The time commitments varied depending on the service levels required and the
amount of work involved. Outreach to identify data for deposit ranged from presenta-
tions at faculty meetings to personalized e-mails and meetings. The liaising activities
performed to ensure that researchers’ needs were being met at disciplinary repositories
took time as well. Librarian 04 explained her work acting as an intermediary:

“I'll often do a lot of work communicating with that repository to sort of help
smooth the path for the faculty member ... I find it sort of valuable and mean-
ingful for me to do a lot of work with the repository, helping to make sure that I
know what they need, helping the faculty members sort of comply with that. And
sometimes ... I've been sort of lobbying for services the faculty member needs.”

Librarians envisioned data management services supporting researchers’ day-to-day
needs such as “file protection, file organization, documentation as you're collecting
the data” (Librarian 22). Librarians preferred providing guidance, whether instruc-
tion or consultation, to early-career researchers and early in the research cycle. They
were most successful with the former, working with graduate students primarily.
Although data management services were mentioned the least, they were not the
least important. Librarian 35 discussed her work with a researcher who needed help
managing 30 years of data:
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“She’s still using it [the data] for teaching and research ... It’s getting worse and
worse, and she cannot find it, and some of them are already not accessible, as it
is on some ... tapes, some cassettes.”

Without early and ongoing data management activities, Librarian 17 explained
how “it [is] so much harder to go backwards, you know, and say ‘Actually, if we had
organized the files in this way we can put them in this place easier.”” The difficulty
was due in part to both researchers and librarians needing to spend additional time
cleaning and preparing data and documentation at the end of the research project and
in part to time being in short supply.

TABLE 1
Factors that Influence Librarians’ RDM Support, n = 36
Factors % of Librarians
Human resources 78%
Communication, coordination, collaboration 67%
Technical resources 53%
Leadership support 31%
Researchers’ perceptions of the library 25%

Influencing Factors

Findings indicated five factors that influenced librarians’ ability to support researchers’
RDM needs: 1) technical resources; 2) human resources; 3) researchers’ perceptions
about the library; 4) leadership support; and 5) communication, coordination, and
collaboration (see table 1). In each of these instances, librarians described situations
where different aspects of the factors acted to facilitate or constrain RDM support.

TABLE 2
Technology Resources that Facilitate and Constrain Librarians’ RDM

Support, n =36

Facilitators % of librarians
Digital repository 17%

Constraints % of librarians
Data storage and preservation 36%

Technical Resources

Technology solutions, particularly digital repositories, were mentioned as part of
an envisioned RDM program that would make it easier for librarians to support re-
searchers’ needs, but these solutions raised associated data storage and preservation
challenges (see table 2). Librarians 16, 14, and 17 discussed the financial commitment
associated with sustaining repositories in the long term, which was expected to stretch
most libraries’ infrastructures beyond capacity given shrinking budgets and uncertain
pricing structures:

“Are we going to look for researchers to write to their grants, data storage costs now?
Because as a library, we can’t afford to take on these costs ... our IT folks say, “We
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can’t store that in perpetuity” ... we're starting conversations [with the supercom-
puter center] but ... [t]hey don’t want to commit to storing something for 100 years.”

“Yeah, I think the other issue connected with that is the pricing structure. I mean,
how do we charge if they’re writing it into a grant? It’s grant funding, it goes
away, so how do you pay for preservation into perpetuity when you're getting
a one-time payoff?”

“We can talk about best practices and we can talk about management and writ-
ing for your grant and so on but when it comes to actually putting that data
somewhere, that you can get to again ... that is something that I really don’t feel
like there is a good answer for.”

Long-term storage and preservation of various file formats across disciplines was
a concern as well. Others questioned whether their current institutional repository
(IR) was the best solution for data discovery and access given front-end functionality.
“I mean we have an institutional repository, and you know, yes, you can store data in
there now ... but do we have a platform that’s useful, that people can retrieve stuff and
do with it what they want?” (Librarian 34) In short, librarians saw an IR as a means
to facilitate RDM, but there were several unanswered questions about data storage
and preservation for long-term data discovery and access that acted as constraints.

TABLE 3
Human Resources that Facilitate and Constrain Librarians’
RDM Support, n =36

Facilitators % of librarians
Full-time, expert staff 50%
Education and training 56%

Constraints % of librarians
Demands on time 31%
Limited number of expert staff 22%

Human Resources

Full-time RDM experts and continuing education and training were mentioned as fa-
cilitating librarians’ ability to support RDM needs, but librarians also faced challenges
given the demands on their time and the limited number of experts on staff (see table
3). Several librarians mentioned hiring or planning to hire staff in key areas of expertise
to help them support RDM, such as data management, electronic resources, e-research,
scholarly communication, and technology. Others mentioned how their existing areas
of expertise were being used to support RDM. One librarian drew on his experience
as a lawyer to develop terms of service agreements. Another used his archival experi-
ences in engineering and research and development organizations. Others drew on
their subject expertise and prior research experience.

Yet even with experts on staff, librarians expressed concern about scaling RDM,
because they did not have enough skilled staff. Thirty-one percent of the librarians
mentioned time challenges. The difficulty meeting existing job responsibilities along
with new RDM demands was mentioned most frequently. Librarian 05 attributed this
difficulty to the common staffing model in academic libraries, which was spreading
librarians thin enough to do a little bit of everything:
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“So already it’s like instruction, outreach, reference, collections ... then add like
open access and whatever, the various committees, and so to add like one other
new area of expertise ... It's just one more thing to have to do and something to
have to learn about again ... So it’s just a lot to keepup on ... ”

Librarian 01 explained it as the trouble with success:

“ ... it’s just not scalable. So if we're successful, we're in big trouble, because we
just don’t have the time, it could be a real time sink. I think it would be really fun,
but I wouldn't be able to do anything else I'm supposed to do.”

Even in instances when job responsibilities could be reallocated, Librarian 16
explained that the time savings was not straightforward, because “you’ve got some
amount of time devoted to the learning, before you can actually do the doing.” As
Librarian 22 noted, data management and curation were not traditional areas of
strength for librarians

“Our strengths tend to be on the end of it in terms of putting things in and ar-
chiving them and maintaining them over a longer period and not that ‘what are
you doing with it while you're using it sort of thing.”

Several librarians talked about the initial learning curve they faced getting up to
speed on the variety of data management and curation issues well enough to help re-
searchers (such as copyright and intellectual property laws, federal funding guidelines
and requirements, existing tools and disciplinary repositories, disciplinary knowledge,
current research and associated data, data formats and documentation, and metadata
standards). Moreover, librarians mentioned ongoing learning through continuing
education and on-the-job training as something they wanted to pursue; both educa-
tion and training were mentioned as facilitating RDM support. Continuing education
typically occurred through conferences, webinars, classes, workshops, e-mail groups,
self-study, and peer instruction, whereas on-the-job experiences were more varied.
In one instance, librarians, archivists, and technologists were brought together to get
hands-on experience working with each other on projects during several summers. In
another, Librarian 13 discussed the planning underway for an immersive one- to two-
year hands-on experience pairing subject librarians with data experts to meet faculty
and students about their research data needs:

... the planis that, our social sciences librarians will team up with the [research
center], for the first year or two, to get experience, to be in the room, to see exactly
what kind of questions you need to ask and what kind of information you need
to gather. And the science people will go with the e-research librarian with their
meetings with faculty and students that do the same thing.”

Although not facilitators, librarians expressed enthusiasm when asked about the
benefits of providing RDM support. Despite the time and staffing challenges, they
described the work as interesting, enjoyable, satisfying, and rewarding (see table 4).
They were excited to hear about research and to help faculty and students with it. As
Librarian 21 explained:

“It’s really rewarding to be able to step in and offer even just a small bit of “Try this
metadata schema, this might work for you.” It’s really rewarding. And it'’sjust fun ... ”
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TABLE 4
Librarians’ Benefits of Providing RDM Support, n = 36
Benefits % of librarians
Evolving the library’s image, role, services 42%
Supporting RDM is interesting, enjoyable, etcetera 31%
Learning new things 28%
Building relationships with researchers 22%
Being seen as a source of support 17%
Informing other aspects of the job 17%

Learning new things, building relationships with faculty and students, being seen
as a source of research support, and informing other aspects of their job also were
mentioned as benefits (see table 4). Librarian 20 described how interacting with re-
searchers built knowledge and improved service delivery:

“I get exposure to the kind of data they’re collecting then the research that they’re
doing, and then that informs my collection development, and possibly the way
I do instruction for the department.”

Increasing staff levels was expected to facilitate RDM, but the chances of hiring
enough dedicated RDM experts was a long shot. Most libraries had to reskill and
reallocate existing staff. Although staff benefited from providing RDM services and
were enthusiastic about the possibilities, limited time and multiple responsibilities
often constrained RDM activity.

Researchers’ Perceptions about the Library

According to 25 percent of the librarians interviewed, researchers’ perceptions about
the library constrained RDM programs (see table 1). When thinking about needed
RDM support, researchers did not consider the expertise and services librarians could
offer. Librarian 06 captured this sentiment well:

“But it is a challenge to get them to move from thinking of us as a big place with
books. And going to this much more abstract concept of data management and
preservation, and access to their materials. And I would say generally that’s a
pretty big step for a lot of faculty, even the ones that are more forward thinking.”

Some librarians acknowledged researchers’ perceptions were partly due to libraries’
late entry into RDM. Librarian 34 explained his library’s struggle with IR adoption
and concern about adding data to it:

“If they're struggling enough to see ... what the point of an IR is, trying to add
data to that, it seems like a real leap ... for our faculty to see that. Like I said, we
were late in the institutional repository game ... So, we're still I think, trying to
get people to realize that ‘Oh, yeah, you have this, and what do I use this for?"”

As Librarian 29 explained, researchers on her campus started supporting them-
selves, because the library did not show any intention toward supporting their RDM
needs:
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“So, they just did it on their own because the library—we’re a very traditional
institution. So, we weren't doing that [helping researchers manage data]. So,
we're still working at identifying who's already working on this, and then trying
to build a relationship because we're a little late, they're already doing this, and
then building up that sort of credibility that we can do this, we're here to do it.”

Another librarian noted researchers’ resistance to adopting new services once they
established their own practices. Considering these challenges, librarians expressed
concerns about not getting involved. Librarian 30 described it as “a keeping up with
the Joneses. If we're not doing it, somebody else is. Then we look like we're falling
behind.” In fact, a major benefit librarians expected to gain through their RDM work
was evolving the library’s image, role, and services (see table 4). Librarians were
challenged, yet eager to change researchers’ perceptions about the library, and saw
providing RDM services as one way to do it. As Librarian 07 explained:

“They [researchers] don't really see why they need to back up their data, or dis-
cuss how they’re going to preserve their data, or manage their data and really
organize it in any kind of prolonged way for the future. And I think that once they
start to see the benefits and the value of that, that helps put value on the library.”

Despite researchers’ perceptions about the library’s role, librarians wanted to en-
gage, educate, and support researchers’ RDM efforts. Librarians saw it as one way to
transform perceptions about librarians and the value libraries provide to their campus
communities.

Leadership Support

Thirty-one percent of librarians mentioned leadership support within the library and
across the broader campus community (see table 1). In approximately equal numbers
librarians mentioned needing (19%) and/or having (17%) leadership support to facilitate
their ability to support RDM needs. As Librarian 31 said, having leadership from the
top would make it easier to support RDM needs:

“[O]ne of the things that would make it easier is if the leadership were coming
from up, higher —you know, if our Research and Sponsored Programs was saying,
“Hey, the library has put this in place, you will use it.” You know, if there was ...
leadership from the top rather than what I feel we're trying to do, which is sort
of this leadership from the middle, or even bottom.”

Those who expressed a need for leadership support wanted to be assured “there
is 100% buy-in from the upper level of the library” (Librarian 03) and explained that
their grassroots efforts had reached a point where “it [the Research Data Team] needs
higher level people” (Librarian 01). They noted the importance of “having the support
of ... the higher ups” (Librarian 07) and having the “leadership ... to make it happen,
to say “We are doing this"” (Librarian 30).

Librarians who had leadership support described the number of ways administra-
tive leaders within and outside the library helped. In one instance, a University Presi-
dent worked with academic affairs, sponsored research, and information technology
services to create and recruit a technology expert to complement Librarian 09’s RDM
work. This same librarian also discussed how library administrators were working to
change the library’s culture and to help her navigate relationships outside the library:
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“

... our Dean of Libraries has said, if I'm in my office 'm not doing my job. So, she
is really helping to change that culture that, I may be a librarian, but I'm outside
the building, a lot. So, there’s that kind of permission. Then I also meet with our
Associate Dean ... she is very aware of faculty on campus and those political
partnerships. She is also there to help me navigate the waters.”

Leaders not only advocated for change, but also built relationships across campus
to make things happen. Librarians described leaders as champions and advocates who
created new jobs, provided rationale for RDM investments and plans, gained support
from other areas of the institution, and acknowledged and encouraged researchers’
use of libraries’ RDM expertise and services.

Communication, Coordination, and Collaboration

Sixty-seven percent of librarians mentioned some form of communication, coordination,
or collaboration with others to facilitate RDM programs. Communication, coordina-
tion, and collaboration with colleagues in the library, researchers, other campus units,
and institutions off campus were mentioned (see table 5). Librarians tended to discuss
existing work they did with others, but there were some who mentioned the need for
more joint work, particularly with other units on campus.

Librarians worked with colleagues in the library to define, develop, and deliver
RDM services and pool their expertise. Librarian 18 was working with the STEM (Sci-
ence, Technology, Engineering, and Mathematics) librarian “to figure out what path
the library can embark upon to assist faculty.” Librarian 21 discussed a strategic de-
velopment goal that would help her pool her data management expertise with liaison
librarians’ disciplinary expertise to collaborate on hard problems:

“One of our big goals ... is upskilling our liaison librarians in data management,
so they can take point on a lot of the more discipline-specific questions when
necessary, and then we could work together and tag team the more difficult
problems that come through.”

Librarians also mentioned working with researchers to understand their needs and
develop and deliver effective RDM programs. For Librarian 10, this work was exempli-
fied by serving on the faculty research committee:

“Being on the faculty research committee is probably one of the most beneficial
things for me personally to be aware of who's doing what and then I can let the
subject librarian know, ‘Did you know that so and so is involved in this project?
Please touch base with them to see if they have any data curation needs that we
can help them with.””

TABLE 5
Types of Communication, Coordination, and Collaboration that Facilitate
Librarians’ RDM Support, N =36

Types % of librarians
With other campus units 50%
With colleagues in the library 25%
With researchers 22%
With other institutions 8%
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Others met with researchers to learn which departments supported versus needed
RDM and considered how to capitalize on the existing support. They also developed
new services. Helping graduate students figure out “what to do with their research as
they were culminating” led Librarian 15 to work with the graduate school to develop
a data management workshop for first-year students.

Half of the librarians mentioned working with other campus units to further define,
develop, and deliver RDM services and pool expertise. This facilitator was mentioned
twice as much as work with library colleagues and researchers. The connections with
other campus units had the potential for broader coverage across the data lifecycle.
As Librarian 08 said, “It’s not a one or the other. It’s gonna be a group effort, Research
Office, IT, libraries ... Who knows? Maybe, I'm missing somebody.” Other campus
units, such as sponsored research, academic affairs, IT services, and university archives,
had different kinds of expertise and resources to cover more ground. In several cases,
librarians mentioned hires or appointments made to cultivate relationships across the
various campus groups. For instance, Librarian 27 described the work that the Associ-
ate University Librarian for Research did with different departments and areas across
campus to form alliances:

“And she has gone out and met with every single unit on campus, every school
and college, research, associate deans for research, central research office, IT, and,
forming those coalitions.”

Working with different campus units also meant librarians needed to outline RDM
roles and responsibilities, which was not always easy. Librarian 16 had to negotiate
with the sponsored research office when “trying to figure out, what is the set of ser-
vices a library should offer,” but also trying to avoid “doing the compliance work that
the Office of Research doesn’t want to do.” Librarian 35 discussed how the same two
units on her campus were collaborating on education initiatives and embedded the
library’s data management workshop into the sponsored research office’s workshop
on how to write proposals.

Librarians also wanted other campus units to speak on the library’s behalf or, as
Librarian 08 explained, advocate partnerships with the library:

“Right now, I think they just have a little web page. Maybe they should sort of
back up the libraries by saying, ‘Look, you should talk to these people. They can
help you with the data management plan. But also once you have that grant,
where is this gonna go?” And that’s where they need to also, sort of mandate that
IT work with the researchers and the library, to make sure that there’s something
for them ... when they get their data, they’ll actually be able to put it somewhere.”

By comparison, there was much less mention of communication, coordination, and
collaboration with institutions off campus. Only one librarian mentioned contacting
other university libraries to see what they are doing and consider possible work to-
gether. Although communication, coordination, and collaboration efforts varied, they
helped identify and develop campuswide RDM capabilities, given resources and areas
of expertise. They also served to lay the foundation for a common, holistic, and shared
support infrastructure that could improve service delivery and meet researchers’ needs.

Discussion
This study collected data from 36 academic librarians in the United States via individual
and focus group interviews to examine their early experiences supporting RDM. Two-
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thirds had at least some RDM experience. They mentioned providing or planning to
provide support to researchers writing data management plans, depositing data, and
managing data. Support was offered through consultation, education, and outreach
primarily. Given the early stages of RDM programs, this study focused on what li-
brarians perceived as influences on their ability to support researchers’ RDM needs.

There were different aspects of technical resources that facilitated and constrained
RDM programs. Although digital repositories were perceived as facilitators, the chal-
lenges related to data storage and preservation were mentioned twice as much. Find-
ings indicate many librarians did not have the time, money, or full range of expertise
needed to support RDM over the lifetime of the data and suggest partnering with
other stakeholders to support the range of services needed. Findings also indicate
that most librarians acknowledge and rely on existing disciplinary repositories when
possible. However, those looking to use an IR for data must consider additional data
storage and preservation requirements and stakeholders who can help. In some
cases, partnering with the on-campus IT service area may be enough. In other cases,
additional off-campus stakeholders may be needed. For instance, Open Context, an
archaeological data publisher, relies on the California Digital Library for data preserva-
tion.” Staff working in zoological museums at universities around the United States
curate and preserve zoological specimens for discovery and access, and collaborate
with VertNet, a cross-institutional collaboration among the University of California,
Colorado, Kansas, and Tulane.® This partnership enables centralized access to data
for easier search and discovery across multiple museums’ collections. In these cases,
cross-institutional partnerships were formed “to complement and extend each other’s
capabilities and to add value to the designated community of users.”* By inventory-
ing expertise and resources against RDM objectives, librarians can identify and draw
upon areas of expertise and capacity on and off campus to address specific aspects of
researchers’ needs they cannot support.

Like technical resources, different aspects of the human resources facilitated and
constrained RDM programs. Having full-time expert staff and education and training
opportunities facilitated RDM activity, but in many cases librarians felt they did not
have enough staff to scale RDM. Prior research reported reallocating and reskilling
existing staff to RDM services as the most common staffing practice.** Similar to this
current study, prior research also reported providing support for reskilling through
self-study and in-house training.*! Findings from this study showed reallocating and
reskilling existing staff helped RDM programs, but demands on staff time were a
challenge, which suggests the need to consider how to do more with less than optimal
staffing levels. Forming different types of collaborations with colleagues in the library
to pool expertise is one alternative. These collaborations are important because they
simultaneously serve to support researchers’ RDM needs and provide needed hands-
on experience while on the job, which librarians reported as a facilitator. By pooling
expertise, one librarian is not tasked to address RDM work from multiple skill areas,
some of which may be underdeveloped. Instead, a group of librarians can come to-
gether to adapt and apply their joint knowledge to RDM tasks. This arrangement has
the potential to save time by drawing from librarians’ previous experiences to build
RDM expertise on the job with others rather than work in isolation.

Findings also suggest librarians consider pooling expertise and resources with librar-
ies at other institutions, which may reduce duplication of effort and demands on staff
time. Yet a survey of library directors found that the majority did not have current or
planned RDM service collaborations with other institutions in progress.*? This lack of
collaboration is an area that would benefit from future investigation, since there have
been several collaborations among libraries to support RDM activities. The Univer-
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sity of Massachusetts Medical School drew from a prior collaboration with Worcester
Polytechnic Institute to lead the development of a STEM-based data management
curriculum for undergraduate and graduate students; seven New England institutions
collaborated to contribute content.** Collaborative metadata creation and reuse has
been occurring within the Ontario Council of University Libraries for shared licensed
quantitative data.* More recently, the Data Curation Network project, a collaboration
among several institutions, was created to share data curation resources and staff.*
Findings suggest another worthwhile alternative is collaborating with other area in-
stitutions to create multiple data repository hubs that coordinate RDM activities for
underserved disciplines. By implementing cross-institutional repositories at designated
universities, staff from area institutions can coordinate support for researchers’ RDM
needs within disciplines. These repositories would replace the need for individual ones
at each institution that support multiple underserved, but disparate, disciplines. This
approach has the potential to focus resources, staff expertise, and repository attention
on a core set of needs and related data formats, standards, documentation, and so on,
within a discipline and across multiple institutions.

Researchers’ perceptions of the library constrained RDM programs. Findings indi-
cated perceptions were based on long-held assumptions about librarians and library
services and the library’s slow response to researchers’ RDM needs. Moreover, less
than a quarter of the librarians mentioned communicating, coordinating, and col-
laborating with researchers to facilitate RDM support. Reports on collaboration from
prior research vary. In the Tenopir, Birch, and Allard study, librarians report academic
departments as common collaborators; but, in the Pinfield et al. study, librarians re-
port a lack of engagement from researchers.* Although liaison librarians have been
integral in outreach and education efforts to faculty and students, liaisons are not the
only answer. More and different connections between librarians and researchers need
to be explored to not only build awareness of researchers’ needs and enhance RDM
services, but also to build researchers’ awareness of librarians’ support and to enhance
their perception of librarians’ abilities to perform RDM services. Findings from this
study indicate that engagement with researchers can come in many forms and via dif-
ferent librarian roles. Librarians would do well to consider their various opportunities
to engage with faculty and students throughout the research lifecycle from research
proposal to publications. For instance, librarians serving on internal grant proposal
committees to award institutional funds or partnering with sponsored research offices
and graduate schools to lead RDM workshops to present ways to plan, manage, and
share data in the early stages of faculty and student research. Such early exposure
provides an opportunity for librarians to keep abreast of the challenges researchers
face and to proactively plan and partner with researchers to address their RDM needs.

Leadership support is needed to facilitate RDM programs within and across the
various service organizations on campus. This finding supports prior research, which
shows that relationships between administrators in the library and other service orga-
nizations on campus were critical to making progress on RDM programs.* Given that
the library often is at the center of RDM efforts, findings suggest library administrators
lead a broad-based outreach and education campaign with the goal to meet, greet,
teach, negotiate, and learn from other campus units to yield a coalition of support.
The goal for effective RDM programs would be to rely on administrative stakeholders
across the full set of service organizations to show that the institution supports RDM,
advocates for the on-campus RDM program, and believes effective RDM support is the
result of the institution’s abilities and efforts, not the sole responsibility of the library.

Finally, findings suggest communication, coordination, and collaboration within the
institution contributed to RDM programs and aligned with recent discussion about
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RDM programs at large research universities and small liberal arts colleges.*® These
activities appear to be critical for the design and development of effective RDM. Work-
ing together with stakeholders from other service areas at the institution is one way
to advance RDM programs. While working with other stakeholders on campus was
mentioned frequently, there was less mention of working with stakeholders at other
institutions off campus. This finding is consistent with prior research that reports
some successful collaborations between different disciplines and institutions.* The
literature suggests that librarians begin to think more broadly about whom they can
partner with to provide RDM programs, whether it be other libraries or RDM service
providers. Given the importance of communication, coordination, and collaboration,
librarians should begin working with other stakeholders as ideas for RDM programs
are being formulated and the availability and capacity of resources are being evaluated.

Future Research

Based on the findings from this study and support from several others, future research
is warranted to further identify efforts made by academic librarians to work with
others on RDM programs, particularly during the design and development phases.
Further investigation into the specific aspects involved in planning RDM programs
such as librarians” decisions about whether and how to include other on-campus
stakeholders in these early phases, the rationale behind the work that ensues, and
the RDM program that results, would provide much-needed insight into the design
and development stages. A programmatic investigation of the planning discussions
associated with services, resources, responsibilities, funding, collaborations, and so
on would be beneficial to both those academic librarians considering the provision of
RDM services and those already providing RDM services.

The librarians who participated in this study articulated the importance of com-
municating, coordinating, and collaborating with stakeholders on and off campus.
Yet this study and the Tenopir, Birch, and Allard white paper indicate that there is not
much interaction across institutions,” and the Pinfield et al. study focuses on stake-
holders within an institution only.>' Future research that considers the partnerships
being developed with service providers at other institutions, including how they are
initiated and structured and the value that results, would be fruitful. Evaluation of
the different RDM programs based on their effectiveness and use could be measured
and compared to the level of collaboration involved in designing, developing, and
delivering RDM services. The results would be useful in the development of best
practices for RDM programs.

Conclusion

Librarians have successfully established RDM programs on campus to support re-
searchers’ needs, but there are still opportunities to more efficiently and effectively
support the broad range of activities throughout the data lifecycle. Based on the five
influencing factors found in this study, the findings suggest that librarians can pursue
these opportunities through broad-based leadership support across the different service
organizations on campus and increased communication, coordination, and collabora-
tion with these service organizations and those at other institutions. Finding ways to
share support for RDM efforts, particularly technical and human resources, reduces
burdens on individual libraries and their institutions. By growing the infrastructure
together, no library or institution should create and sustain RDM programs alone.
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APPENDIX A. Questions from Individual

Interviews

1. Tell me about yourself. I would like to hear more about your education, years as
a library professional, current job title, and roles and responsibilities.

2. As an academic librarian, what aspects of a researcher’s work do you consider
to be part of the scholarly record?

3. What data management tasks do you help the researchers perform?

4. Tell me about the researchers, research, and data that you work with. What
prompts you to help them? What percentage of your time is spent helping re-
searchers manage their data?

5. What do you see as the challenges of spending time helping researchers at your
institution manage their data?

6. What do you see as the advantages of spending time helping researchers at your
institution manage their data?

7. What else comes to mind when you think about spending time helping research-
ers at your institution manage their data?

8. Where is the push for data management services to help researchers coming
from at your institution?

9. What individuals or groups support your spending time helping researchers at
your institution manage their data?

10. What individuals or groups worry about your spending time helping researchers
at your institution manage their data?

11.Sometimes, when we are not sure what to do, we look to see what others are
doing. Whom do you look to? What are you seeking?

12.What factors or circumstances make it difficult or prevent you from spending
time helping researchers at your institution manage their data?

13.What factors or circumstances make it easy or enable you to spend time helping
researchers at your institution manage their data?

14.How competent do you feel when helping researchers manage their data? How
confident do you feel that you are providing researchers what they need? What
would increase your competence and confidence?

15.What tools, templates, guides, or technologies do you know about and use to
help researchers manage their data?

16.What more would you like to say about helping researchers manage their data
that I may not have asked?

APPENDIX B. Questions from Focus Group
Interviews

1. We want to start by having everyone introduce themselves. Please tell us your
name and use one word to describe what you love about your job.

2. What services do you envision when working with researchers on data man-
agement?

3. What department/area in your institution has been championing data manage-
ment services?

4. What is the motivation behind planning or providing data management services?
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5. What has been your library’s involvement to date? What value do you see the
library bringing to the effort? What does the library stand to gain in the long
term, if anything?

6. What personal benefits do you get from providing data management services/
helping researchers manage data? How do the benefits you get from providing
data management services differ from the benefits gained from other kinds of
services you provide researchers?

7. What are the challenges of your providing data management services/helping
researchers manage data? How do the challenges you mentioned differ from
the challenges you encounter when providing other services to researchers?

8. How confident do you feel you can provide the data management support
researchers need?

9. How satisfied are you with the amount of time you spend providing data man-
agement support?

10. What would make it easier for you to provide data management services/to help
researchers manage data/to support researchers’ data management?

11.What would you like to add about providing data management services for
researchers, helping researchers manage data, and supporting researchers’ data
management that has not been mentioned or discussed?
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