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Abstract

What factors make data repositories successful in recruiting research data deposits from scholars?
While quite a few studies outline researchers’ data management needs and how repositories can meet
those needs, few have assessed the success of various approaches. This study examines infrastructure
for accepting data into repositories and identifies factors influential in recruiting data deposits.
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Introduction

Throughout the early 2000s, librarians have worked to build repository infrastructure, deposit
workflows, access features, and support services to meet the needs of their audiences. Needs
assessments and evaluation of research practices often informed the creation of repository features
and services, and descriptions of these design efforts abound in the literature. However, few post-
deposit assessments have been published to identify the most successful recruitment practices for
datasets. Moreover, the content of many institutional repositories (IRs) is focused on textual deposits
such as pre-prints and publications. Fewer repositories enable the preservation of datasets, and the
literature yields very few assessments of data repositories.

Many questions can be asked about the work to recruit dataset deposits in repositories. What features
and services have proven to be the most useful and attractive to researchers? Staffing, both overall
and specifically related to data deposits, may logically have significant positive correlations with larger
numbers of depositors, but does choice of marketing media likewise have a high association? This
project addresses the over-arching research question: what factors are most associated with larger
numbers of data depositors?

Literature Review

As the field of data management has grown, a great deal of the literature has detailed the overall
benefits of open data and more specifically the advantages an individual scholar would accrue from
sharing their research. Many articles also focus on ascertaining investigators’ needs and how to design
repositories to meet those needs. These two pools of research overlap and offer repositories
formative information with which to plan recruiting strategies for research materials generally,
including data. Little is available in the literature, though, about the next step in the process:
evaluation of how successful those early needs assessments and system designs have been, and what
other factors are positively correlated with larger numbers of depositors. A variety of searches of the
International Journal of Digital Curation between October and November 2021 (‘evaluation success’;
‘marketing’; ‘effects deposit rate’; ‘factors affecting deposit rates’) yielded only one result related to
the evaluation of repositories broadly. McHugh et al. (2008), describes the Digital Repository Audit
Method Based on Risk Assessment (DRAMBORA), a flexible framework for self-audit to assess
‘demonstrable, and not just inferred, success (p. 135)’ but does not actually discuss results of any
specific assessment. While self-audit can provide valuable information for repositories and its results
can be kept private, wider sharing of assessment metrics may yield valuable information for the
broader community. This study seeks to address this gap.
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Data Sharing and Incentives

Many articles have reported on the benefits of sharing data, both as a public good that improves
reproducibility and the overall quality of research, and for individual researchers, raising the profile of
their work and increasing their impact (Gardner et al., 2003; National Research Council, 1985; Pienta,
Alter & Lyle, 2010; Piwowar, Day & Fridsma, 2007). However, numerous surveys have found that while
researchers often declared willingness to share their data, many barriers obstruct them from actually
sharing (Fecher, Friesike & Hebing, 2015; Gardner et al., 2003; Lowenberg, 2017; National Research
Council, 1985; Tenopir et al., 2011; Wallis, Rolando & Borgman, 2013).

Where compliance serves as an incentive for data deposit, researchers may sometimes only encounter
a funder’s compliance requirement when they apply for grant funding. Faniel and Connaway (2018)
note that several librarians in their survey found their data management services being contacted just
prior to grant proposal deadlines. This matches the authors’ own experience with many researchers
seeking help writing data management plans only days before a proposal deadline. IRs may be better
positioned than some other repositories to assist researchers in this last-minute way, with low barriers
to deposit. It might then follow that researchers find IRs more important for preserving data than
articles. Bryant, Lavoie, and Malpas (2017) note, ‘Given the extensive network of discipline-,
consortial- and national-scale [research data management (RDM)] services, many institutions have
scoped their local RDM service bundles to be complementary to, rather than parallel with, these
external options’ (p. 30).

Hudson-Vitale et al. (2017) found research libraries that provide data curation services viewed
providing a persistent identifier as the most important data curation activity overall, but it remains to
be seen if researchers agree with this. The authors have encountered quite a few depositors who did
want to deposit their data specifically to obtain the persistent identifier assigned by the IR to insert in
an upcoming publication based on those data. But what are repositories broadly (not just IRs)
experiencing? What other services are repositories finding to be in demand? Does offering more
advanced services like file or code review, encryption, and direct deposit via Electronic Lab Notebooks
(ELNs) correspond with having more depositors?

Needs Assessments and Repository Design

Quite a few needs assessments and pilot projects for repositories have been reported, covering
everything from the benefits for depositors to repository technical infrastructure to metadata creation
services (Abrams et al., 2014; Burton & Treloar, 2009; Hudson-Vitale et al., 2017; Mattern, Jeng, He,
Lyon, & Brenner, 2015). Many note special challenges associated with archiving data. As early as 2008,
Salo observed in her ‘repository as a roach motel’ article that the ‘build it and they will come’ approach
to repository collection development with which many institutions started had not been successful
and argued that different incentives than commonly cited ones like preservation and heightened
impact were needed.

Plale et al. (2013) noted difficulties publications-based repositories can encounter in archiving data
and explored how those challenges can be addressed through requirements, policy, and architecture.
Minor et al. (2014) describe how pilot ingests of datasets directed the design and implementation of
the UC San Diego Library’s Research Data Curation Program. Borgman et al. (2016) explored cloud-
based services as a data management solution for ‘long-tail’ research projects, that is, smaller projects
with few resources for documenting and preserving their data. While these services were found to be
useful for some basic tasks, they were insufficient for more complex needs such as development of
specialized data tools and long-term preservation, needs that can be addressed in repositories. Peer
and Green (2012) describe how the push to make more research open access is reflected in Yale’s
efforts to host an open access repository on open-source software with the goal of supporting
research replication as well as re-use and instruction. Few of these case studies have published follow-
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up reports on their particular results (although Peer and Green do note positive early feedback and
outcomes from users), but there are some studies of outcomes generally.

Tillman (2017) surveyed self-deposit rates at 55 U.S. IRs and concluded, ‘...the short answer to the
question ‘is our faculty depositing?’ is ‘not really,” or the even more straightforward ‘no.’...Everyone
is trying. Few are succeeding’ (p.13). But Tillman also evaluated other variables’ correlation with high
deposit rates: the age of the IR; the software on which the repository is built; and the outreach
methods of the IR. (She cites several reasons why the software would be important, both from the
standpoint of a faculty member’s willingness to use [and re-use] the IR, and as an indicator of the
administration’s investment in the IR.) Her results are particularly revealing of the difficulties
repositories face in achieving success. With regard to the age of the IR, she notes:

It appears to take a minimum of two years on average for repositories to have even a 50%
likelihood of getting at least a single self-deposit per month, with a much greater likelihood of
success after five years. This time period allows for the IR to become an established entity on
campus and for responsible parties to do a variety of outreach and build new strategies after
failures in the > 2-year and 2-5 year ranges. However, as 66.67% of repositories that had
existed for at least five years still had self-deposit rates of 20 items or fewer and a full 25%
had 0 average monthly self-deposits, the comparatively positive correlation of success and
age should not be considered a guarantee. Age correlates even more strongly with failure. (p.
14)

The results about software seemed to indicate it was important to high self-deposit rates but not
conclusively why that was so:

Institutions reporting higher rates of self-deposit are more likely to report the use of either a
homegrown system or one that involves high levels of developer time and engagement. This
factor may indicate that the institution is investing heavily in the repository, implying that it
allots more staff time and effort for other activities that promote deposit. It may also indicate
that the user interface for deposit in turnkey models does not promote self-deposit. (p. 14)

Finally, she notes that reports on IRs’ outreach are also correlated ‘strongly with both a strong deposit
profile and the lack thereof. No conclusions, therefore, can be drawn about either in general (p. 14).
Tillman did not differentiate between publications and data deposits, though, and focused on self-
deposit rates. This study focuses on data, in whatever way they are deposited.

Marketing

Over time, as research norms change, more researchers will begin to deposit their data if such
practices become the accepted cultural norm. Outreach is one way for libraries to reinforce such a
cultural shift. Bryant, Lavoie, and Malpas (2018) note:

There is an evangelistic aspect to...[educational data management] outreach—although
researchers may not be ready to deposit data at the time the outreach occurs, they are at
least made aware that data management services are in place to support them when
needed...Successful outreach program, can over time, cultivate the demand that will help
establish [RDM] as a critical piece of scholarly infrastructure (p. 16).

Indeed, many universities, especially in Europe, are targeting graduate students, seeding cultural
change in the next generation of researchers. The University of Groningen (2013) requires its doctoral
students to make their data ‘available for further research,” although exemptions are possible for
‘compelling reasons’ (p. 13). To propose a similar directive be implemented at the Delft University of
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Technology (TU Delft), Dunning (2017) compiled policies from Groningen and seven other universities
in the U.K. and the Netherlands: Utrecht, Leiden, Twente, Bristol, Southampton, Bath, and
Manchester. Most of these stated their policies as an expectation, without making deposit mandatory.
TU Delft decided their doctoral students ‘...starting from 1 Jan 2019 will have to share data unless they
have a compelling reason not to’ (A. Dunning, personal communication, May 9, 2019). Their policy
states the expectation of this covering ‘all data and code underlying completed PhD theses,” and that
they be ‘appropriately documented and accessible for at least 10 years from the end of the research
project ... (p. 7, TU Delft, 2018).

Many academic repositories’ outreach efforts also aim to change faculty attitudes, of course. Otto
(2016) describes the outreach message Rutgers used with the ‘...primary objective...to fully inform
faculty so that they were motivated to make the open access choice ...” (p. 11). She goes so far as to
guote Thomas Jefferson in his description of the Declaration of Independence, that their objective was
‘to present [to the ‘tribunal of the world’] ‘the common sense of the subject, in terms so plain and
firm as to command their assent.” (Jefferson, 1825)’ (p. 11). She concedes, though, ‘...evidence of its
own efficacy remains, for the most part, unavoidably anecdotal’ (p. 4). Several projects are assembling
lists of European institutions that have established policies, and many of these apply to all researchers,
not only graduate students. Laurence Horton with the London School of Economics collaborated with
the U.K.'s Digital Curation Centre to compile the 'Overview of UK Institution RDM Policies' web site
(M. Donnelly, personal communication, June 28, 2019). As of June 21, 2022, it included 86 institutions
plus one that was drafting a policy (although none are dated past 2016, this number has changed
during the writing of this paper and some policies are undated). Kerstin Helbig at Humboldt-
Universitat zu Berlin noted their web site listing with links to dozens of German institutions’ policies
in a message to the RESEARCH-DATAMAN [listserv, a research data management] list (K. Helbig,
personal communication, June 28, 2019). And FAIRsharing.org, a manually curated educational
resource that describes and captures the relationships between standards, databases and data
policies, indicated it would ‘soon be inviting submissions to [its] data policy registry for these types of
institutional research data policies’ (P. McQuilton, personal communication, June 28, 2019)—it
included 155 such policies as of June 21, 2022; however it does not appear to allow filtering by type
of organization, e.g., IR, disciplinary repository, publisher, professional or research association, or
other.

Few examples in the literature have evaluated social media as a marketing method to reach potential
depositors, though. Boulton (2020) reviewed the literature around institutional repositories and
engagement and found that, broadly, the repository community focused on improving systems and
structures to make use of their repositories easier rather than on evaluating direct outreach to their
audiences. Given that void, that paper turned to examining the social media practices of IRs but did
not detail exactly how, nor how many IRs were examined, merely noting, ‘Engagement through social
media channels such as Facebook and Twitter appears common across institutional repositories ..." (p.
1). This practitioner’s aim was to go beyond using a single social media channel and describe instead
a coordinated campaign using multiple media at Griffith University in Australia. The case study
analyzed the traffic driven by two blog posts (covering the research backstories and results of 15
deposited articles) that were promoted in tweets from the Library’s Twitter account and concluded
that ‘...social media and blog posts could be used by the Library to increase engagement with an
external audience and to drive traffic to the repository’ (p. 4). In other words, the particular aim of
this experiment was to increase research impact rather than to increase depositors but the same
strategy could potentially achieve both ends. Certainly, the Griffith repository succeeded in
highlighting the articles: during the two months of the campaign, ... the 15 featured articles were
accessed close to 500 times, this being approximately 60% of their combined total for the previous six
months ..." (p 3).
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Lafferty-Hess et al. (2018) discuss how their thought exercise of conceptually grouping the DCN’s data
curation activities helped them not only identify appropriate services for their respective institutions
given different available resources, but also to consider communication strategies to make their
services clear to researchers, and strategies for measuring their success. It is the authors’ hope that
the current study will also aid repositories in these important ways.

Methodology

The population under examination in this study was North American data repositories, whether open
or not, whether independent or based in an institution. (Note: respondents were not asked to identify
the type of repository in which they worked. Also, the terms “researchers” and “faculty” are used
interchangeably in this paper.) The focus was on those that accept datasets. While brief information
was invited from repositories that do not, few non-data repositories participated. The appeal for
survey participation (shown in Appendix A) was sent to repository professionals via three email lists
heavily populated by data curation professionals: the membership list of the International Association
for Social Science Information Services and Technology (IASSIST); that of the U.S.-based Research Data
Access and Preservation (RDAP) Association; and datacure, a list established by geographically
scattered participants in the Digital Curation Curriculum (DigCCurr, pronounced “dij-seeker”) at the
School of Information and Library Science (SILS) at UNC-Chapel Hill after returning to their home
institutions, and whose membership has grown rapidly since. No organization is currently maintaining
a directory of all repositories (OpenDOAR offers a directory only of open access repositories) so this
approach was deemed best.

The initial appeal was sent to all three lists in August 2019, with two follow up reminders sent at the
three- and five-week marks. To give an idea of the audience reached by the appeal, list membership
at the time of the survey stood as follows: datacure — 231; IASSIST — 539; and RDAP — 557, for an
estimated total of 1,327 invitations. However, there is some overlap among the three organizations’
membership, and IASSIST includes members from outside of North America, so the actual number of
eligible participants reached is unknown.

Data were collected by an online Qualtrics survey, which was pretested by several volunteers from
the 2019 RDAP conference. The consent form was presented as the survey’s first page (see Appendix
B for the consent form and Appendix C for the full survey instrument). The survey solicitation and the
survey instrument specified that one response per repository was requested, and the survey
instrument was structured to allow response over multiple sessions to encourage input from multiple
individuals as necessary to construct a full picture of each repository’s characteristics. Response was
requested within a six-week window, by September 30. The survey instrument was left available for
some weeks after that deadline in case of late responses; the last response was recorded on October
10. The number of respondents was small, impacting what conclusions may be drawn from these
results: 31 submissions overall, with two who did not accept data and one who accepted data but did
not provide their number of depositors. Because of non-responses in number of depositors and other
variables of interest, the sample size varied between 26 and 28 (see Appendix E for specific results by
hypothesis). Still, the data were sufficient to identify multiple trends. Survey respondents were invited
to indicate their willingness to participate in follow-up interviews but very few did so; consequently,
plans for follow-up interviews were abandoned.

Results
Eight hypotheses were tested for this paper:

1. Repositories with the highest staffing will have a significant positive correlation with larger
numbers of depositors.
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2. Larger numbers of depositors will be significantly correlated with offering advanced curation
services.

3. Repositories with larger numbers of depositors will be those which have depositors referred
by faculty versus referrals from other places.

4. Llarger numbers of depositors will be significantly correlated with using social media to
promote the repository.

5. Larger numbers of depositors will not be significantly positively correlated with infrastructure
except where repository ingest is linked to electronic lab notebooks (ELNSs).

6. Larger numbers of depositors will be significantly positively correlated with repositories that
encrypt data.

7. Larger numbers of depositors will be significantly positively correlated with having more staff
dedicated specifically to data deposits.

8. Larger numbers of depositors will be significantly positively correlated with older repositories.

All tests were performed at a 95% confidence level. Because of the small response rate, the authors
focused on measuring relationships between just two variables at a time. This approach enabled
rejection of a hypothesis but not assertion of causation nor indication of direction, i.e., which variable
might have caused the other. The number of depositors as tested for each hypothesis does not follow
a normal distribution and has large outliers, so a two-sided Asymptotic Wilcoxon ranked sum (aka
Mann-Whitney) test was used for categorical data and a Spearman test for numeric data. Statistical
testing was performed using R version 4.0.5 on a x86_64-w64-mingw32/x64 (64-bit) platform running
Windows 10 x64 (build 19043). The R code and markdown files for the analyses are described and
linked in Appendix D. Due to the uncertainty in how many the survey invitation actually reached, it
was not possible to calculate response rates.

1. Repositories with the highest staffing will have a significant positive correlation with larger
numbers of depositors.
Analysis supported this hypothesis. Spearman correlation tests were performed (using the mid-

ranks method to deal with ties) to examine relationships among numeric data and to control for
large outliers. Two scatterplots are included in the markdown (.rmd) file to compare the lack of
trend lines among data points when outliers were included, with the Spearman results which
enabled exclusion of those extreme values and a more detailed view of the data. Having a larger
staff was significantly correlated with having a larger number of depositors (p =0.43, Z = 2.25, p-
value = 0.02). Because the correlation coefficient, rho (p), is positive, the relationship is positive:
when one variable goes up, the other goes up.

2. Larger numbers of depositors will be significantly correlated with offering advanced curation
services.
Analysis supported this hypothesis. The survey asked respondents to indicate which of the
following services each offers: minting digital object identifiers (DOIls); basic data curation tasks
(e.g., checking data files, reading documentation, assignment of keywords/subject headings,
running checksums); more staff-intensive data curation tasks (e.g., verification of file organization,
file format normalization or migration over time, code checking, or replication); inserting an
internal link between repository records for a deposited dataset and a deposited article based on
those data; inserting a link from the repository record for a deposited dataset to a different
repository’s record for a deposited article; data encryption; scanning for personally identifiable
information; and other services (a write-in category). Write-in answers for the Other category were
excluded from analysis. The remaining services were grouped into basic versus advanced services
offered as shown in Table 1 below. In most cases repositories offering advanced services provided
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some if not all of the basic services as well, so testing focused on whether or not a repository
offered advanced services.

A Wilcoxon-Mann-Whitney Test was employed to handle tie values and outliers in the data, since
itis based on ranks instead of the raw values and p values were computed using mid-ranks to break
ties. Offering advanced curation services had a significant association with having a larger number
of depositors (Z =-2.06, p-value = 0.04). Repositories offering advanced curation services had 12.5
more median depositors than those not offering such services.

Table 1. Groupings of Curation Services

Basic Advanced
Minting DOls * More staff-intensive data curation tasks
Basic data curation tasks - Data encryption
Inserting an internal link between * Scanning for personally identifiable
repository records for a deposited information

dataset and a deposited article based

on those data

Inserting a link from the repository
record for a deposited dataset to a
different repository’s record for a

deposited article

3. Repositories with larger numbers of depositors will be those which have depositors referred by
faculty vs referrals from other places.
This hypothesis was undetermined. With only three of 28 repositories without referrals from
faculty, conclusions drawn from statistical testing seemed unrepresentative, but the fact that so
many repositories had referrals from faculty is notable.

4. Larger numbers of depositors will be significantly correlated with using social media to
promote the repository.
Analysis supported this hypothesis. Using social media had a significant association with having a
larger number of depositors (Z = -2.40, p-value = 0.02). Those repositories using social media had
on average 22 more median depositors than those that those not using it.

5. Larger numbers of depositors will not be significantly positively correlated with infrastructure
except where repository ingest is linked to electronic lab notebooks (ELNs).
This hypothesis was undetermined. With only two of 28 repositories linking to ELNs, conclusions
drawn from statistical testing seemed unrepresentative, but the fact that so few repositories
offered such integration is notable.
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6. Larger numbers of depositors will be significantly positively correlated with repositories that
encrypt data.
This hypothesis was undetermined. With only four of 27 repositories offering encryption,
conclusions drawn from statistical testing seemed unrepresentative, but the fact that so few
repositories offered this service is notable.

7. Larger numbers of depositors will be significantly positively correlated with having more staff
dedicated specifically to data deposits.
Analysis supported this hypothesis. An Asymptotic Spearman Correlation Test found a significant
correlation between the number of depositors and the number of dedicated data staff: those
repositories with more data staff also have larger numbers of depositors (p= 0.71, Z = 3.64, p-
value = [<0.01]).

8. Larger numbers of depositors will be significantly positively correlated with older repositories.
This hypothesis was unsupported. An Asymptotic Spearman Correlation Test found repository age
was not significantly correlated with numbers of depositors (o= 0.03, Z=0.16, p-value = 0.87).

Limitations

The small sample size (n varied between 26 and 28) and non-response bias are the greatest limitations
of these analyses. Stating the researchers’ intention to deposit the data publicly may have discouraged
more from participating, but perhaps many repositories chose not to respond which were similar to
each other but different from those that did participate. Promoting the survey on several relevant
email lists was intended to procure responses from a wide variety of repositories, and the outliers in
the data seem to indicate this was successful. Possible analyses were limited to two-way tests,
however; results of regressions would have been questionable with such a small dataset butin a larger
study could control for the effect of multiple factors at once.

There is also a time-variant issue: the current study was conducted only at one point in time. If the
study were administered year after year, changes in the number of depositors could be better related
to changing repository characteristics.

The current study was also limited by what is generally known about the community of data
repositories broadly. Since no complete directory of data repositories exists, targeted outreach and
calculation of a response rate are impossible.

Discussion

Data were so imbalanced for hypotheses three, five, and six as to make statistical analysis
inappropriate—for a valid analysis, the smaller group should be big enough to be plausibly
representative. These results still offer interesting insights, though. For hypothesis three regarding
faculty referral, 25 of 28 responding repositories received referrals from faculty. The result is notable
because so many repositories are doing well in this aspect of service. The importance of building trust
with and offering good service to customers, as well as the importance of early adopters, make good
service a critical factor in the success of repositories. Commercial retail research shows the importance
of word-of-mouth advertising. BusinessWire (2011) quoted an American Express survey:

Consumers will tell others about their customer service experiences, both good and bad, with
the bad news reaching more ears. Americans say they tell an average of nine people about
good experiences, and nearly twice as many (16 people) about poor ones — making every
individual service interaction important for businesses. (p. 2)
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Rogers’ (2003) classic research into the spread of new ideas identified early adopters as key to
persuading many more people to adopt a given technology. This more recent edition notes that,
although the Internet has increased the speed of adoption of new technologies exponentially, early
adopters are still key to the process. Taken together, these studies suggest that ensuring early
repository users have a good experience to share with colleagues is important.

The insights generated by hypotheses five and six are similar: out of 26 respondents, only two linked
ingest to electronic lab notebooks (hypothesis five), and of 28 respondents, only four offered
encryption (hypothesis six). Both services require extensive resources but may be services for which
demand will grow in the future. MacDonald and MacNeil (2015) point out the efficiencies to be gained
by linking ELNs to repository ingest. Describing researchers’ reaction to how this streamlined the
(mandated) process of depositing data, they noted:

When an initial, limited trial of [the new ELN] was rolled out to ten labs ... researchers from
no less than nine of the labs reported that it was the ability to use [the ELN] in conjunction
with the ... repository that was of most benefit. (p. 170)

Respondents to a survey by Lagzian, et al. (2015) ranked fourth most important out of 46 factors the
statement, ‘The IR is intuitive and easy to use.” Making data deposit easier and seamless with systems
researchers already use (or that can otherwise save them time) may be key to boosting repositories’
success. In addition, offering encryption could increase deposits by substantially broadening the types
of data a repository could accept, particularly in the U.S. in light of the data management requirement
the National Institutes of Health will be implementing in January 2023. This mandate may result in a
substantial increase in the number of research studies to be archived which contain personally
identifiable information, health data, and/or student data, all of which require a high degree of
protection.

Other results of the current study are unsurprising, especially since this analysis offers no indication
of directionality: it is perhaps predictable that repositories with the largest number of staff have the
highest deposit rates as hypothesis 1 supposed. It may well be that having a larger staff means one or
more of those employees is able to focus on promotion and outreach, so that the large staff directly
results in more deposits. Likewise, offering higher levels of curation service (hypothesis 2) and having
staff dedicated to data deposits (hypothesis 7) may indicate a larger staff that can, again, afford to
devote time to those services and/or devote a person to promoting the repository, perhaps directly
resulting in a larger number of deposits. On the other hand, this study assumed that a larger staff
would be an indicator of a repository’s success. However, some researchers suggest a small repository
staff working either with a supportive data community or backed by a larger team of reference/subject
librarians can also be successful (Akers & Green, 2014; Bailey, 2005; Bell, Foster et al., 2005; Springer
& Cooper, 2020; Ruediger et al., 2022). Finally, the analysis not supporting hypothesis eight was
unsurprising, that the age of a repository would correlate with more depositors, confirming Tillman’s
(2017) findings that older repositories do not automatically have more depositors, although that might
seem counter-intuitive on the surface.

The result of the final hypothesis, number four, relating use of social media to more depositors, was
perhaps not unexpected, but the fact that only half of respondents reported using social media for
outreach was surprising given its direct access to patrons and economy over print marketing. Perhaps
Boulton’s (2020) observation of repositories’ widespread use of social media to promote their
contents rather than their services explains this. Repository staff may simply be more likely to promote
their depositors than themselves. Nevertheless, although Chugh, Grose and Macht (2021) found that
not all academics use social media, of those who do, a major purpose is for communication. They point
out that O'Keeffe (2019) documented ‘academics’ perception that Twitter is a useful tool to assist with
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informal academic development and learning, in particular learning about academic knowledge and
practices’ (p. 990 [emphasis added]). Referring to the previously mentioned importance of word-of-
mouth advertising, it follows that repositories can benefit from having a presence in channels faculty
are using for related purposes.

Conclusion

The early twenty-first century has been a time of consciousness-raising with researchers about the
importance of data management and data re-use, characterized by the proliferation of IRs in particular
but also repositories more broadly. The ‘if-you-build-it-they-will-come’ approach was unsuccessful,
and many repositories reconsidered their approach. Those that have survived and those that accept
data deposits need to manage resources carefully and find the most efficient platforms, features and
services to entice data deposit. This study extends the work of projects like Hudson-Vitale et al.’s Data
Curation SPECKit (2017), to help repository staff understand which factors are associated with greater
numbers of depositors.

Future researchers may want to explore further the circumstances in which repositories with smaller
staff sizes are successful, and specifically the role of librarians as partners in the repository and the
part they play in the success of repositories. They may also want to consider whether the small number
of respondents in this study may have been a result of the authors’ stated intention to deposit the
data openly. Responses to the penultimate survey question about comfort with various models of
sharing the data (i.e., with different audiences) indicated discomfort even among some who chose to
participate, and the number willing to share the data did not vary much regardless of the audience
with whom the data were to be shared. Table 2 below shows the distribution of answers. (Also, the
last item in Appendix E, the detailed statistical test results, provides more detail about the pattern of
respondents’ answers.)

Table 2. Answer Patterns for Opinions on Sharing Data

No Maybe Yes
Open to All 14 9 5
Open Only to Researchers 11 9 7
Open Only to Data Curation
Researchers 12 10 5

The final question of the survey elicited reasons for the respondents’ opinions on sharing data. Many
indicated discomfort, either their own or that of their institutional leaders, with disclosing detailed
information due to uncertainty about their own authority to release information publicly or (in
particular) concern about making budget information public.

Overall recommendations from this study are:

e Further research should explore whether a stated intent to deposit (even de-
identified) data deters participants; how repositories with small staff sizes achieve
success; and what role reference/subject librarians play in making repositories
successful.
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e More repositories may want to connect with audiences through social media (while
this study did not determine directionality, future research could also test this);

e Repositories may want to explore offering more advanced curation services such as
checking code, linking to ELNs (or other university systems such as those that track
grants), and/or offering encryption; and

e Repositories will want to continue to develop good relationships with researchers.

Finally, more repositories may want to evaluate whether their original structures and services are in
fact meeting their audiences’ needs and publish those evaluations. Only with more publicly available
data will the repository community be able to benefit from past experience and more efficiently and
effectively target services to their researchers.
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Appendix A: Email Solicitation Message
A Word version of the invitation to participate is available in the Carolina Digital Repository at
https://doi.org/10.17615/bj43-pw90.

Appendix B: Consent Form

A Word version of the consent form is available in the Carolina Digital Repository at
https://doi.org/10.17615/q0yy-8h57.

Appendix C: Survey Instrument

A Word version of the survey instrument is available in the Carolina Digital Repository at
https://doi.org/10.17615/7vn5-1g28.

Appendix D: Code Used in Data Analysis
The code with which data analysis was performed is available in the Carolina Digital Repository at
https://doi.org/10.17615/s6ps-qx27 and on GitHub at https://github.com/UNC-Libraries-data/repo-
survey.
e The R script with which data analyses were performed is create-analysis-data.R,
and
e The markdown file with which tables and diagrams were created is Analysis.rmd.
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Appendix E: Detailed Results of Statistical Tests by Hypothesis
Note: Hypotheses marked with an asterisk (*) were not tested. Tables of these data are presented to
show their imbalance.

Hypothesis 1: Repositories with the highest staffing will have a significant positive correlation with
larger numbers of depositors. (n=28)

Asymptotic Spearman Correlation Test
Z =2.2466, p-value = 0.02467
alternative hypothesis: true rho is not equal to 0

p =0.4323595
Staff n Median
Depositors
0.2 1 1.0
0.3 1 4.0
0.5 1 0.0
1.0 6 20.0
1.2 2 6.5
1.5 3 2.0
1.7 1 1.0
2.0 2 4.5
3.0 1 20.0
3.5 1 468.0
4.0 2 30.5
5.0 1 0.0
6.0 1 25.0
9.0 1 22.0
12.0 1 25.0
17.0 1 45.0
25.0 1 10.0
110.0 1 360.0

Hypothesis 2. Larger numbers of depositors will be significantly correlated with offering advanced
curation services. (n=26)

Offer Advanced Median
. ] Count .

Curation Services Depositors

No 10 4.0

Yes 16 16.5

NA 2 16.5

Asymptotic Wilcoxon-Mann-Whitney Test
Z=-2.6309, p-value = 0.008516
alternative hypothesis: true mu is not equal to 0
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Hypothesis 3.* Repositories with larger numbers of depositors will be those which have depositors
referred by faculty vs referrals from many places. (n=28)

Receive Referrals

Count

from Faculty
No 3
Yes 25

Statistical testing is not supported by results with this level of category imbalance but the fact
that so many repositories had referrals from faculty is notable.

Hypothesis 4. Larger numbers of depositors will be significantly correlated with using social media
to promote the repository. (n=28)

Use Social Media Count
No 15
Yes 13

Asymptotic Wilcoxon-Mann-Whitney Test
Z=-2.4026, p-value = 0.01628
alternative hypothesis: true mu is not equal to 0

Hypothesis 5.* Larger numbers of depositors will not be significantly positively correlated with
infrastructure except where repository ingest is linked to electronic lab notebooks (ELNs). (n=28)

ELN Linked Count
No 26
Yes 2

Statistical testing is not supported by results with this level of category imbalance but the fact
that so few repositories linked with ELNs is notable.

Hypothesis 6.* Larger numbers of depositors will be significantly positively correlated with
repositories that encrypt data. (n=27)

Offer Encryption Count
No 23
Yes 4
NA 1

Statistical testing is not supported by results with this level of category imbalance but the fact
that so few repositories offered encryption is notable.
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Hypothesis 7. Larger numbers of depositors will be significantly positively correlated with having
dedicated staff for data deposits. (n1=27)

Median

Have Data Staff Count .
Depositors
False 4 0
True 23 11
NA 1 468

Asymptotic Spearman Correlation Test

Z =3.6407, p-value = 0.0002719

alternative hypothesis: true rho is not equal to 0
p=0.71

Hypothesis 8. Larger numbers of depositors will be significantly positively correlated with older
repositories. (n=28)

Median

Agein Yrs Count )
Depositors

33
24.5

13

20
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Asymptotic Wilcoxon-Mann-Whitney Test
Z=0.16139, p-value = 0.8718

alternative hypothesis: true rho is not equal to 0
p=0.03
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Opinions about Sharing Data, Detailed Answer Patterns
The table below displays how the 29 respondents answered on their feelings about sharing with

different audiences.

Open Only to Data

All who answered Open to Open Only to . . Total
in each pattern Anyone Researchers Curation/Repository Answers
Researchers
Maybe Maybe Maybe 7
Maybe Maybe Yes 2
No Maybe Maybe 1
No No Maybe 1
No No No 11
No Yes Yes 1
Yes Yes Yes 4
Yes (blank) (blank) 1
(blank) (blank) (blank) 1

Endnotes

! Michele Hayslett is the Librarian for Numeric Data Services and Data Management and Matthew
Jansen is the Data Analysis Librarian in the University Libraries at the University of North Carolina at

Chapel Hill. Questions may be sent by email to the lead author: michele hayslett@unc.edu.
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