
it – Information Technology 2020; 62(1): 29–37

Armel Lefebvre*, Baharak Bakhtiari, and Marco Spruit*

Exploring research data management planning
challenges in practice
https://doi.org/10.1515/itit-2019-0029
Received July 31, 2019; revised December 14, 2019; accepted Jan-
uary 25, 2020

Abstract: Research data management planning (RDMP) is
the process throughwhich researchers first get acquainted
with research data management (RDM) matters. In recent
years, public funding agencies have implemented govern-
mental policies for removing barriers to access to scien-
tific information. Researchers applying for funding at pub-
lic funding agencies need to define a strategy for guaran-
teeing that the acquired funds also yield high-quality and
reusable research data. To achieve that, funding bodies
ask researchers to elaborate on datamanagement needs in
documents called data management plans (DMP). In this
study, we explore several organizational and technologi-
cal challenges occurring during the planning phase of re-
search data management, more precisely during the grant
submission process. By doing so, we deepen our under-
standing of a crucial processwithin researchdatamanage-
ment and broaden our understanding of the current stake-
holders, practices, and challenges in RDMP.

Keywords:Researchdatamanagement, Datamanagement
plan, Open science, Data reuse, FAIR principles

ACM CCS: Social and professional topics → Comput-
ing/technology policy → Government technology pol-
icy→ Governmental regulations

1 Introduction

Public funding agencies and research institutions are fac-
ing novel challenges related to the management of re-
search outputs produced in Academia. In recent years,
governing bodies across the world have started to pro-
mote new open science policies and practices for man-
aging scientific information. Unlike open access policies
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that exclusively promote the public availability of scien-
tific articles [1], open science (OS) policies expand open
access to a more extensive set of research outputs into
consideration. Accordingly, OS includes scientific publica-
tions and their corresponding artifacts, such as software,
data, and sample material, into the scope of scientific in-
formation [2, 3]. As a result, research data management
(RDM) is introduced by funding agencies as a critical ca-
pability of research institutions that benefit from train-
ing programs, dedicated IT services, and new roles in re-
search organizations [4]. Nevertheless, previous research
on research data management planning (RDMP) practices
has reported challenges related to a lack of knowledge
about the usefulness and best practices of RDMP. So far,
other studies have shown that (1) funder policies for RDMP
are quite general [5], (2) researchers are often reluctant
to disseminate curated data [6], and (3) there is a lack of
knowledge and detailed guidelines to support RDMP in
research institutions [4]. Moreover, in the United States
(US), [7] showed that requirements from US funding agen-
cies are inconsistent and emphasize post-publication data
management rather than foster an up-stream data strat-
egy,which could guaranteemore robust datamanagement
from the start of a research project. Likewise, Science Eu-
rope, a European association of national public funding
agencies, acknowledged the complexity of current poli-
cies and recently proposed standardized RDMP guidelines
[8]. In thiswork,we investigate researchdatamanagement
planning (RDMP) as a function of research data manage-
ment (RDM). RDMP is an essential part of the grant ap-
plication process. In Europe, for instance, the European
Commission has (partially) incorporated data manage-
ment and planning in its grant application procedures for
the Horizon 2020 (H2020) funding program [3]. In Europe,
for instance, the European Commission has (partially) in-
corporated datamanagement andplanning in its grant ap-
plicationprocedures for theHorizon 2020 (H2020) funding
program [3]. As part of the application procedure ofH2020,
applicants submit data management plans (DMP). A DMP
is an additional document in which grant applicants out-
line how data is acquired for their research project, which
technology and standards they intend touse (e. g., storage,
back-up, software), how data will be preserved and, possi-
bly, shared and, the costs induced by additional resources
and services needed to manage data [9].
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Therefore, we seek to investigate current RDMP prac-
tices in academia from two perspectives: a funder perspec-
tive and a research data service perspective. By doing so,
we aim at shedding light upon existing practices and chal-
lenges in RDMP. Besides, we suggest potential solutions
where information technology can play a crucial role in
improving the review of RDMP deliverables. The follow-
ing research question drives this study:What are the cur-
rent challenges and practices in research data man-
agement planning? To answer this question, we follow
a case study approach and collect experiences from rep-
resentatives of public funding agencies, grant reviewers,
and data stewards. Second, as part of the case study, we
analyzed 98 data management sections in (draft) research
proposals of projects submitted to NWO, the Dutch na-
tional science foundation. The goal of the analysis was to
investigate whether current datamanagement paragraphs
reflect the ambition of producing reusable research data.

2 Background and related work

From the start of the digital revolution, data management
has played a crucial role in organizations. At that time,
managers became aware of the potential business value of
data stored in companies. However, it appeared that data
was also not fully integrated across information systems
(IS) [10]. Strategic data planning (SDP) was established as
a response to the absenceof integrationof information sys-
tems in firms, which is one of the earlier attempts to plan
information architectures integrating data sources in orga-
nizations [10, 11].

The ambition to align data systems with corporate
needs is still actively pursued in new data management
practices. Accordingly, business and industry environ-
ments view data planning as a strategic process. Thus, the
business value of data depends upon the capacity to inte-
grate corporate information systems. Research data man-
agement planning (RDMP) share similar ambitions with
data planning as RDMP aligns the production and use of
researchdatawith anopen science strategy.However, data
management in academia has not been as thoroughly in-
vestigated as data management in businesses [4, 12].

On the one hand, research data management (RDM)
refers to the management of research data during the
lifecycle of a research project, from data creation to dis-
semination. Funders and research institutions’ policies
state that RDM is the responsibility of researchers. Re-
searchers are supportedby researchdatamanagement ser-
vices (RDS). RDS consists of library services specializing in

data management matters and metadata curation, IT ser-
vices for hardware and software and, data stewards as an
emerging role in academia, which assist researchers and
research groups in managing data.

On the other hand, research data management plan-
ning (RDMP) is defined here as the process of planning
costs, (storage) technology, formats, documentation, le-
gal matters and openness of data to effectively manage re-
search data during and after (publicly funded) research
projects [3, 5]. Often, the main deliverable of research data
planning is a data management plan (DMP) [9]. Addition-
ally, data stewards are supporting scientists in establish-
ing a data management plan and curate data [13]. The rea-
son why data stewards hold this supporting role is that
datamanagement planning is a new practice for scientists
who might ignore fundamental data management con-
cepts [4]. For instance, funding agencies in the Nether-
lands rely upon a set of guidelines focused on extending
the life cycle of researchdata andproducing reusable data.
These guidelines are based on FAIR principles, which are
a set of guidelines used to create Findable, Accessible, In-
teroperable, and Reusable research data [14].

DMP requirements may vary for each (public) fund-
ing agency, as shown in Table 1. For instance, depend-
ing on the funder, grant applicants need to fill in a data
management section in the proposal, and submit an ad-
ditional DMP before the grant is disbursed (e. g., NWO)
or after (e. g., H2020). For the Dutch Research Council
(NWO), the first RDMP deliverable is a section called
data management, which includes many questions about
reusable data. The analysis of data management sections
we present in Section 4 uses those data management sec-
tions as input. Then, applicants submit a full DMP. A DMP
answers a more comprehensive set of questions about
RDMmatters for the funded project.

For the European Commission (H2020), the paragraph
is labeled “as a data approach.” The data approach state-
ment is a sub-section of the grant proposal. Additionally,
both H2020 and NWO make use of DMPs for improving
data management.

2.1 Evaluation of research data planning

Earlier, we touched upon strategic data planning (SDP) to
show how business and industry have sought to increase
the quality of (strategic) data and extract value from their
data by integrating information systems. We showed that
a similar planning approach is recently used in academia
to produce reusable scientific data. A significant difference
between strategic planning (SDP) and RDMP, though, is
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Table 1: Comparison of RDM processes of national funding agencies.

Agency ST DMP Process Deliverable(s)

NWO NL Yes Data management section in the application then Data
management plan four months after the project is granted

Data management section, and the structured data
management plan

ZONMW NL Yes DMP after the project has been granted The structured data management plan
ESRC UK Yes DMP as part of the initial application The structured data management plan
AHRC UK Yes DMP as part of the initial application The structured data management plan
NSF US Yes DMP as part of the initial application The data management plan of a maximum of two

pages, directorate-specific

that SDP programs are deployed inside the boundaries of
firms, while RDM is often an inter-organizational effort be-
tween funders and research institutions. Hence, it is quite
complex to define generic criteria and rules for evaluating
the quality of researchdatamanagement due to the variety
of data produced in science.

In RDM, quality criteria are mainly relying on FAIR
principles. Recently, Science Europe standardized the ar-
eas of data management that data management plans
should address. According to Science Europe, DMPs ide-
ally cover the following aspects of datamanagement: Data
description and collection or re-use of existing data, docu-
mentationanddata quality, storage andbackupduring the
research process, legal and ethical requirements, codes
of conduct, data sharing and long-term preservation and,
data management responsibilities and resources [8].

3 Method

We conducted an exploratory case study in the Nether-
lands. We collected data using ten semi-structured inter-
views with representatives of funding agencies and re-
search data management services in the Netherlands (na-
tional level) andone interviewwith the EuropeanCommis-
sion, which funds research at the European level through
ERC and H2020 funding programs. The list of intervie-
wees is shown in Table 2. Interviews lasted approximately
45 minutes, and were either conducted face to face or re-
motely on Skype. All interviews were recorded after ob-
taining the approval from the interviewees, who signed an
informed consent form.

The interview protocol contains seven items. The first
two items focus on the grant application process and aim
at comparing different review processes per agency. The
next three items question the criteria for judging the qual-
ity of data management planning. These questions help to
determine what criteria are used for evaluating data man-
agement plans. Finally, the last three items falling under

Table 2: Organization, experience, and role of the ten interviewees.
Identifiers (ID) are used in the results sections to refer to the inter-
viewees.

ID Organization Experience Role

F1 Government Agency 4 years Grant support
F2 Dutch Funder 7–8 years Grant evaluation
F3 Dutch Funder 8 months Policymaking
F4 Government Agency 7–8 years Policymaking
F5 European Funder 4 years Grant evaluation
R1 University/Medical Centre 2 years Research support
R2 University/Medical Centre 3 months Research support
R3 University/Medical Centre 10 years Research support
R4 University/Medical Centre 5 years Research support
R5 University/Medical Centre 4 years Research support

the challenges of datamanagement planning ask the inter-
view participants to describe technical and organizational
challenges that occur in practice. The interview protocol
was structured, as shown in Table 3.

The ten interviews were recorded, transcribed, and
anonymized. The transcribed text version was subse-
quently analyzed with support from NVivo software (ver-
sion 12.5). Interview transcripts were classified by type of
organization. There are two organizations in the sample:
funding agencies (F code) and research data management
services (R code). In total, we coded the transcripts with
299 nodes in NVivo to structure the interview data from
the (English) transcripts. Examples of such nodes are tools
(such as DMPOnline), feedback on DMP, legal issues, and
metadata. Next, we categorized those nodes into overarch-
ing groups of concepts, namely: checklist/completeness,
openness, FAIR items, data archiving requirements, meta-
data, domain subjectivity, learning process and, institu-
tional support.

Based on the interview results, which are shown in
Section 4, we manually screened 98 proposals where a
datamanagement paragraph section is to be filled by grant
applicants. There, we have seeking to classify proposals
according to the reusability criteria communicated by the
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Table 3: RDMP interview protocol.

Grant application process
1. Would you please describe the grant application procedure within your agency and how you proceed with the applications?
2. Why is it important to have a DMP in the proposal phase?

Quality of data management plans
1. Do you believe that grant applicants pay enough attention to the DMP?
2. What feedback do you provide to researchers about DMPs?
3. Would you please explain in detail how DMPs are reviewed before submission (or evaluated after submission)?

Challenges of data management planning in practice
1. What are the challenges in reviewing the DMP?
2. What could help you more to overcome these challenges?
3. Are you aware of any suitable software for RDMP?

interviewees. The results of the grant proposal analysis are
found in Section 4.2.

4 Results
In this section, we present the results of the interviews
(see Section 4.1) and the analysis of the data management
statements in 98 grant proposals (see Section 4.2).

4.1 Interviews

In this section, we present the results of the interviews.
This section is divided according to the main categories
of the interview protocol, which are: grant application
process (Section 4.1.1), quality of data management plans
(DMPs), in Section 4.1.2, and challenges of research data
management planning (RDMP) (Section 4.1.3). We noted
that there is a variety of grant application processes. In
our study, two types of processes were identified. The first
process is when a data section is submitted with the pro-
posal, andmore complete DMPs are only required after the
project hasbeengranted. The secondprocess only requires
a data management plan.

4.1.1 Grant application process

As the interviewees explain, the goal of these two de-
liverables is different. The data management paragraph
is used to create awareness, and the data management
plan is an elaborated document where successful appli-
cants give more detail about data management matters.
“so those are very general questions, and NWO also ac-
cepts general answers to those questions they are not go-
ing into toomuchdetail because that is something thatwill

come along when the grant is awarded. [...] if the grant
is awarded, the researcher has to submit the data man-
agement plan within four months, and he or she cannot
start the project until the DMP has been approved, so then
things will be in more detail in DMP” [R4].

An interviewee F3 employed by a funding agency con-
firms that data management plans are more elaborated
than paragraphs and have to be submitted later on: “But
the main aim is to create awareness of the importance
of good research data management. After the project is
awarded, only the project leaders are requested to write
a DMP according to the template the funding agency has,
and, in that plan, they have to elaborate on the four ques-
tions they have answered in the main application form”.

When a paragraph is not needed, funding agencies
still expect researchers to be aware of data management
matters though this requirement is not formalized in a spe-
cific section in theproposal. As explainedby [F2], thepara-
graph has been removed from the proposal as “we did it
before, but we did not do anything with it, and then we
said if we do not do anything with it then why we do it,
so we put it at the responsibility of researcher to take care
of this part. I must admit that the researchers are very
busy. They will not do that, but we strongly believe, and
we strongly encourage that this is the own responsibility
of researchers.”

4.1.2 Quality of data management plans

Next, we seek to extract a set of quality criteria for research
data management plans, the main deliverable of RDMP
during the submission of grants. We grouped the quality
criteria in three categories: completeness of the document,
openness, and showing that a data management plan is a
living document, whichmeans that researchers announce
that they will keep the DMP up to date.
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The completeness of DMPs is a recurrent criterion
appearing in the interviews. For funders and data ser-
vices, a complete DMP shows that researchers thought se-
riously about data management matters. As explained by
the interviewees: “Our main concern is completeness and
whether the impression that the researchers have really
thought about their data” [F3]. “if this type of basic things
are missing or are explained in a very general way and
not detailed, so this kind of check is more like a complete-
ness check” [F5], “When it comes to DM plan I try to check
whether they answered the questions and whether their
answer is complete because if the questions have several
parts, they [= researchers] tend to answer the first part and
they tend to forget about the second part” [R4].

Regarding openness and exchange of research data,
grant applicants might state in a DMP that their data will
be exchanged between partners in a research consortium
but not be necessarily made available outside the consor-
tium, as explained by [F1], “there is still the option of opt-
ing out from openness of data, and a DMP is also focused
on the exchange with consortium partners.” The absence
of justification on why data is not made openly available
might lead to the rejection of the data management plan,
as it happened to [R2]: “researchers say they will not open
their data and they do not say why. So, the agency will get
back and say, please explain why your data is not made
openly available”. When grant applicants mention closed
data without justification, it happens that funders reject
the DMP as they believe that researchers should at least
share a part of their data “we always advocate this idea
of maybe you cannot share all of your data, but certainly,
there is some data that you can share. Then you choose a
mixed access regime: part of it is open access, part of it re-
stricted access. But it always needs to be findable, and it
is always good description and license or how to access it
and, who can access it and what is possible to do with it,
who to contact if you cannot get direct access and if they
like to use it in follow-up research and so on... So, research
funders could be more demanding than they are at this
moment it may be a matter of time”. Nevertheless, accord-
ing to [R5], competition for grants play a role against open-
ness: “in my opinion, there is a controversy between open
science and the competition within the disciplines as well
because in one hand you are competing with others to get
the grant then you are asked to put all your data open.”

Submitting a data management plan is not the end;
funders expect to receive future updates during the
project. As explained by [R4], “you can simply start with
the project, andwithin the sixmonths, youwere supposed
to deliver your first version of DMP where the two stan-
dards agree on that the DMP is a living document. You

have strict deadlines for delivering the first version, but
you should also deliver an updated version when there is
a major change that is relevant, for instance where you
planned to collect certain data, which is no longer possi-
ble or when for instance a partner that has strong impact
on the data quite the consortium and stuff like that”. In
practice, we did not collect evidence that researchers in-
deed do DMP updates once the grant is received, on the
contrary. Interviewee [R2] states that “No, we usually lose
track of the researchers after they submit their DMP. Some-
times I run into them and ask them, and they keep me up
to date. But we do not actively ask them about the DMPs
after they had come to us for help”.

4.1.3 Challenges of data management planning in
practice

Asmentioned earlier, the review of DMPs is still in an early
phase, and that involves a learning process between fun-
ders, data stewards, scientists. More specific challenges
identified in the interviews are discussed hereafter.

First, reviewers have no specific guidelines, especially
for helping researchers with FAIR principles. “So, these
principles need to be operationalized, maybe more con-
crete, but at the moment they do not. Often, it is not clear
what it is, what doweneedwith findable, accessible, inter-
operable, reusable. We have some ideas, but we still need
some guidelines, you talked about guidelines, but with
this, we still need a lot more guidance” [R3].

Also, the absence of specific guidelines affect funding
agencies as funders cannot provide feedback, “I think in
the procedure we have right now it does not happen that
often that researchers receive detailed feedback on their
DMP as I explained earlier, we have more check on the
completeness and adequateness of the answers but the
[organization employing F3] has not this capacity as the
average employee is not a data manager”. Some funders
promised feedback but also encounter issues with the re-
quired expertise: “Another problemwith encounter is that
we promised to give feedback on a DMP so thatmeans that
my colleagues have to know something about DM because
they have to give feedback on DMPs” [F2].

Besides, there are only limited efforts put in planning
data due to the low probability of obtaining a research
grant. [R1] often sees researchers dealing with data man-
agement as a last-minute effort: “my experience at data
section in the university wasmore or less the very last part
of the proposal that was written, it was mainly a copy-
paste effort because we provided some template so there
is not many individuals or thoughtful effort there because
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that is when the DMP actually needs to be written. So, for
the data section, it is more or less a copy-paste effort that
the RDM team or other support team provided”. [F1] con-
curs as this phenomenon is quite apparent in projects de-
pending on the organization of consortia: “And then it is
really difficult to also include their opinion in the data and
datamanagement plan in time for submission. You see the
same thing actually happening also with the consortium
agreementswhicharemost of the timealso signedafter the
proposal is granted and it is kind of interesting that also
the commission looks for the additional effort before sub-
mitting a proposal without even knowing whether a pro-
posal will get granted”.

Another point of concern that funding agencies are
aware of is that researchers lack the budget for RDM to
make data available for the long term (after the project).
At the same time, funding agencies expect the funding of
long-term preservation to be a contribution from research
institutions, as explained by F3: “a researcher can budget
the management of research data within the project but of
course not after the project has ended... Then it comes re-
ally to the budget of research institutions themselves, and
I do not yet have a clear view on the availability of funds on
an institutional level yet. I really can imagine that for some
research, this is a problem, but also, we think that the uni-
versity should invest in providing funds to store data for 10
years” [F3].

Lastly, there are academic disciplines where re-
searchers lack knowledge about research data manage-
ment solutions. Moreover, not only researchers lack in-
sights into RDM matters. Also, when legal issues such as
privacy are involved, it appears to be challenging for em-
ployees of research data services to provide the right sup-
port to researchers: “sometimes researchers are not aware
of the technical possibilities of storing data on the net-
work. When they do field research, they store data on the
laptop, for instance, with all the possible dangers. Second,
they are not aware of the technical possibilities when it
comes to storing large data sets. They are very much sur-
prised if they hear they canput up to terabyteswithout any
costs on thenetworkdisks of our institution [...] sometimes
we notice that they buy their own external hard disk be-
cause they just have the assumption that they do not have
enough disk space.”. In addition to proper infrastructure,
legal knowledge is also not trivial to find at the side of re-
search data services, as [R2] states “and personal data for
the most parts, it is not my strong point I mean I am really
trying to dive in to it. But that is the most delicate one be-
cause there is an actual legal requirement to protect data
and these things and not only, I might not be knowledge-
able about it. I mean... I know quite a lot about it, but I am

Figure 1: The results of the manual inspection of 98 data manage-
ment paragraphs.

not a lawyer. But also, researchers often come to you with
I do not have personal data. And you know that clearly,
they do, they do interviews, so then you are telling them
hey you have personal data and sometimes trying to ex-
plain that there are some issues. There are quite a lot of
things that you change because you have personal data.
These can possibly be the problem”.

4.2 Grant application analysis

The studyof the datamanagement section in grant propos-
als aimed at exploring howgrant applicants intend to plan
research data management, and more specifically, how
they intend to satisfy the reusability criterion set by fun-
ders. What can be seen from Figure 1 is that 42 data man-
agement sections in grant proposals met the requirements
of reusability (as shown in Table 4). Nevertheless, 52 grant
proposals (out of 98) did not contain an answer or a very
generic answer to the proposal section dedicated to RDM.

5 Reflection and suggestions

We conceptualized the context of research data manage-
ment planning in Figure 2, where we see that data man-
agement plans play a central role in research data man-
agement planning (RDMP). The main criteria presented
by the interviewees are that DMPs must be complete, de-
scribe relevant metadata standards, and address the (ab-
sence of) openness of the research data produced during
the funded project. Further, the ideal situation is that data
management planning remains synchronized with the
project, so any updates must be communicated to the fun-
der. Research data services are depicted as a ”boundary-
spanning role” [15], where the objective of data manage-
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Table 4: Criteria for the grant application analysis.

Criteria Description

No text The grant applicants have not answered the data management paragraph
Generic The modalities of data reusability are not explained clearly, or the grant applicants indicate that the data is partially not

reusable
Reusable Grant applicants explain how their data will be reusable
Not reusable Grant applicants explicitly state the data will not be reusable and open

Figure 2: RDMP context where funders and grant applicants interact
with research data management planning (RDMP) supporters at
universities.

ment services is to translate the funder’s requirements into
acceptable DMPs and, subsequently, proper RDM in prac-
tice. Unfortunately, a key lesson from the interviews is that
this ”boundary-spanning role” is currently limited by the
unavailability of appropriate guidelines and the capacity
to provide feedback.

Furthermore, we provide an overview of the criteria
which lead to satisfactory data management sections in
grant proposals, i. e., the items that should be addressed
by grant applicants. A list of items corresponding to the
reusability criteria is shown in Table 5. The suggestion
is to use the corresponding feedback to grant applicants
before the proposal is submitted, with automated feed-
back technology using natural language processing (NLP)
techniques. With automated feedback, the paragraphs in
a grant proposal are divided based on a template of the
proposal containing the questions to be answered by ap-
plicants. Then, sentences are selected, and queries are
run on each sentence related to the RDM section. Ex-
amples of queries written to extract data from full-text
paragraphs are: [“LOWER”: “Publicly”, “LOWER”: “avail-
able”, ”LOWER”: ”archive”, “POS”: “NOUN”], [“LOWER”:
”partly”, ”DEP”: ”advmod”, ”LOWER”: ”available”]. In
case an item, as shown in Table 5, is missing, feedback

corresponding to the category found in the document can
be shown to grant applicants. In the end, the user can see
the comments on the DM section as well as the rest of the
proposal on his/her screen. So far, this approach has been
preliminarily evaluated with “Impacter,” an automated
feedback tool on grant proposals (https://impacter.eu/).
Hence, software solutions such as Impacter could further
implement the items and corresponding feedback to also
address research datamanagement planning in grant pro-
posals.

From the interviews, we observed that research data
management planning is still at an early stage, where the
goal of reusable scientific data is not yet fully supported
by efficient planning processes and clear quality criteria.
A lot of expectations are put on the shoulders of grant ap-
plicants, i. e., the researchers, but, at the same time, the
technological infrastructure for RDMP is not yet fully func-
tional. The fact that RDM and RDMP are complex for re-
searchers has been investigated by a number of previous
studies, for instance, [16, 17]. Our study confirms the view
of RDM as a network of stakeholders, institutions and in-
dividual grant applicants with competing interests, some-
times leads to the production of non-reusable data.

Moreover, we covered a perspective of RDM where
little previous research exists, as most studies focus on
funders, researchers or, data services independently [18].
As such, we depicted that RDMP is an ongoing effort
where data services also possess a mediating role be-
tween researchers and funding agencies, keeping funders
informed of concrete issues occurring in practice, which
then lead to the revision of funding policies.

As a suggestion of future work, one might investigate
how technological solutions like automated feedback gen-
eration with natural language processing might circum-
vent some of the knowledge issues experienced by fun-
ders, data services and, researchers. Data reusability can
be operationalized using the quality criteria of funders,
as shown in Table 5. For instance, funders might expect
that trusted digital repositories support compliant meta-
data standards, which then leads to an increasing the find-
ability of the data. Such technology could implement en-

https://impacter.eu/
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Table 5: Summary of items expected for reusable data by funders and data management services.

Item Corresponding feedback

Data format What documentation do you need to make your data format more authentic and transparent [R1]? If your data
do not have a common form, please provide a relevant convert tool [F1]

Persistent Identifier The DOI code and catalog and repository and data format are the critical requirements of Data Management
for your project [F2]. “Thinking of a good license is indeed not really a challenge but you need to do it!” [F4]

Metadata Metadata is important for the findability of data [R4]; to produce reusable data you need to be more specific
about metadata. You can follow Dublin Core or Data Cite standards [R4, R2, F3]

Repository standard “Most repositories they do confirm at least Dublin core standards” [R4]. You can find a list of trusted
repositories on the funder’s or university’s website [R4, F3, R3]

Domain-specific Repository Data management in different research fields varies a lot and domain experts will be reviewing your data
management plan later [F5]; therefore, you have to comply with the demand of your faculty [R5] and get
domain-specific guidance [F4]

Certified repository Open access repositories are able to keep your data even after the project! It is better to calculate the cost of
your data maintenance during and after the project [F3, F5, R1, R3]

Licenses Dataset needs to be findable and have a good description and license or how to access it and who to access it
and what is possible to do with it who to contact if you can’t get direct access [F4]

Empty Paragraph At this point in time, you need to talk about the basics of your data management [F1]. The DOI code and
catalog and repository and data format are the critical requirements of Data Management for your project [F2]

tity recognition or more straightforward dictionary-based
approaches to detect the presence or absence of these el-
ements in data paragraphs and data management plans.
The underlying reason is that we are far from being able
to evaluate the effectiveness of RDMP without having in-
sights into the outcome, i. e., the reusability of the data.
Therefore, future studies should seek to systematically
studydatamanagement plans to obtain abetter viewof the
extent to which DMPs complywith the criteria for reusable
data.

Additionally, we covered a perspective of RDM where
little previous research exists, as most studies focus on
funders, researchers or, data services independently [12,
19]. In Figure 1, we summarize the findings of the case
study. As such, we depicted how RDMP is an ongoing ef-
fort where data services also possess a mediating role be-
tween researchers and funding agencies, keeping funders
informed of concrete issues occurring in practice.

However, a limitation of our exploratory study is the
limited number of funding agencies and representatives
present in our sample. Still, we aimed at offering insights
from outside of the Netherlands by including the perspec-
tive of the European Commission by interviewing a repre-
sentative of the H2020 funding program. As we provided
the questionnaire, we hope it will foster follow-up studies
to conduct additional interviews in other EU countries and
elsewhere, to provide a deeper understanding of the vari-
ety of grand application processes, andRDMPmore specif-
ically. Next, we saw that our findings corroborate stud-
ies covering other states than the Netherlands in terms of
challenges found in Williams [7]. Williams et al. found a

similar trend indicating that funders and services focus
on reusability and sharing but less on particular aspects
during the project. That being said, none of the previous
work attempted to cover the perspectives of funding agen-
cies and data services, highlighting the reciprocal learning
process inwhich both funders anddata services co-evolve.

Another limitation is that we focused on the sharing
aspect of research data, as it is the aspect that is empha-
sized in grant proposals. As such, the knowledge gained
from the interviews is limited to data sharing, but other
elements of RDM could be considered as well. Corti et al.
[12, p. 27] described additional aspects than data sharing,
which are essential to address during the planning phase:
responsibilities, formatting, storing, ethics, copyrighting
and, sharing. These aspects could be investigated more
in-depth by analyzing data management plans instead of
grant proposals, which were limited to data sharing and
reusability in our case.

6 Conclusion
To conclude, research datamanagement planning (RDMP)
has many ongoing challenges, which makes the eval-
uation of its soundness and effectiveness to generate
reusable data a complex task. Furthermore, while there
is an agreement of our interviews to expect research data
to be reusable, the practicalities and criteria might differ.
So, we have identified differing planning processes, non-
standard quality criteria, and a series of complex chal-
lenges occurring during the planning phase. At the same
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time,wehave integrated recurringpoints of improvements
from our respondents into actionable criteria to ensure
that RDMP is addressing data reusability properly. By do-
ing so, we have strived to contribute to a better under-
standingof RDMPas a crucial processwithin researchdata
management.
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