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Abstract

Over the past years, the concept of open research data (ORD) has gained traction as part of broader Open Science
initiatives. The benefits of ORD, such as increased cost-effectiveness, transparency, and visibility, are well docu-
mented. However, researchers face barriers, which may be perceived rather than real, hindering the adoption of ORD
practices. To address this challenge, we propose using ORD support services as sustainable enablers to stimulate
cultural change around ORD. We engaged stakeholders across the University of Zurich and the Swiss ORD
community, differentiating between researchers and ORD experts, to identify which services would best serve as
sustainable enablers. After defining ORD support services and categorizing them into six key areas, we conducted
surveys and interviews to gather insights on service preferences and barriers to ORD adoption. Among researchers,
we identified a trend toward simpler and lower-resource services, highlighting the need for user-friendly and easily
accessible support. ORD experts emphasized the importance of professional data stewardship, robust research data
management (RDM) practices, and customized support to address discipline-specific needs. By combining survey and
interview results, we provide a detailed overview of stakeholders’ ideas and suggestions for each proposed support area.
Our study results in recommendations for academic institutions aiming to stimulate a cultural shift toward ORD. By
focusing on findable, accessible, and user-friendly services, equipping researchers with fundamental RDM skills, and
professionalizing data stewardship to provide customized support, institutions can foster the adoption of ORD practices.
Ultimately, these measures can enhance the impact and reproducibility of scientific research.

Policy Significance Statement

Our research highlights the critical role of well-designed open research data (ORD) support services in fostering a cultural
shift toward increased adoption of open science (OS) practices at academic institutions. By engaging stakeholders, we
identified a strong preference for simple, user-friendly services and the need for professional data stewardship.
Additionally, we identified key preferences and desires of stakeholders in six key ORD support areas. Finally, we
recommend academic policymakers to promote ORD adoption by investing in accessible support services, embedding
research data management (RDM) training in curricula, and establishing dedicated data stewards. These measures will
promote transparency, collaboration, and the effective use of research data, aligning with broader OS goals.

@ This research article was awarded Open Data badge for transparent practices. See the Data Availability Statement for details.
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1. Introduction

Over the past years, with the intensification of efforts to promote OS within the academic environment to
strengthen, or even revitalize, innovation in scientific research (see Gold, 2021; Beck et al., 2023), the
concept of ORD has been gaining traction at research institutions across the world (Lasthiotakis et al.,
2015; Zhangetal., 2021; Moradi and Abdi, 2023). The intuitive idea that the open sharing of research data
can benefit scientific progress is supported by successful examples of data reuse (e.g., Fu et al., 2020;
Gardinassi et al., 2020; Khan et al., 2021; Li et al., 2021, 2022). Furthermore, openly sharing data can
dramatically increase the cost-effectiveness (Piwowar et al., 2011) and transparency (Lyon, 2016;
Mancini et al., 2020) of scientific research, and has been proven to have a citation advantage on research
publications (Piwowar and Vision, 2013; Kratz and Strasser, 2015; Colavizza et al., 2020; Ishita et al.,
2023). Research institutions within and outside Europe have been active since at least a decade, to provide
services aimed at supporting their staff in RDM and OS, particularly through their libraries (Tenopir et al.,
2017; Liuand Liu, 2023). In the Swiss context, the umbrella organization of higher education and research
institutes (swissuniversities) has published its National ORD Strategy (swissuniversities.ch/en/topics/
open-science/open-research-data/national-strategy) in 2021. One of the four pillars of this strategy is “to
ensure a comprehensive and effective range of basic infrastructures and services that are made available to
all researchers in Switzerland.”

While the benefits to science and society are evident, researchers often lack the incentive to invest effort
in ORD (Nosek et al., 2015; Munafo et al., 2017). This reluctance is understandably driven, in part, by
concerns over time and budget constraints (Tenopir et al., 2020). To effectively motivate researchers, it is
crucial to reduce barriers to ORD adoption, which interestingly are mostly perceived to be, rather than
actually being, insurmountable (Borgerud and Borglund, 2020; Gomes et al., 2022). Establishing an optimal
ORD support system at academic institutions—one that is both well known and easily accessible—could
therefore alleviate researchers’ hesitation, encouraging a more willing investment of time and resources.

Instead of providing researchers with excessive and potentially confusing resources, and optimal ORD
support system should stimulate a cultural, or behavioral, change toward the widespread adoption of ORD
principles and practices (Norris and O’Connor, 2019). The design or improvement of an institution’s ORD
support system should be hinged on the selection of services and practices that are most relevant for
locally stimulating behavioral change (Norris and O’Connor, 2019; Robson et al., 2021), as “one-size-
fits-all” approaches were already demonstrated to be harming instead of benefiting researchers (Levin
et al., 2016; Levin and Leonelli, 2017). A more effective approach toward the identification of relevant
services and practices for ORD-centered behavioral change is through stakeholder engagement, a widely
used methodology in business and social research (Kujala et al., 2022). We define stakeholder engage-
ment as the process of involving interested individuals, groups, or even organizations in a project or
decision, with the aim to understand their perspectives and address their concerns and needs. This process
is increasingly recognized as crucial for promoting collaboration between decision-makers and those
affected by decisions due to its mutual benefits. While the decision-makers have the opportunity to
capture a broad variety of knowledge, the stakeholders gain influence over the decisions, which
consequently builds their trust, and are presented with the chance to learn from other stakeholders’
perspectives (Mathur et al., 2008). Stakeholder engagement is also gaining more attention in scientific
research and development due to its potential to create clear and demonstrable impacts on policy and
practice (Huzzard, 2021; Hollmann et al., 2022).

This article stems from the final work package of the AFFORD: A Framework for Avoiding Open
Research Data Dump project (Center for Reproducible Science and The Interface Group, 2024), funded
for the 2023-2024 period at the University of Zurich (UZH). In line with what was already applied at other
institutions (Loureiro-Koechlin, 2009; Sveinsdottir et al., 2014; Noorman et al., 2018; Araujo et al.,
2024), the work we present focused on engaging ORD stakeholders from the UZH and the larger Swiss
ORD community. First, we developed a strategy to engage with various ORD stakeholders and gather
their input on ORD support services, based on their specific roles. We then studied how the stakeholders’
experience, expertise, and desires, input could guide the establishment of ORD support services as
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sustainable enablers for cultural change on ORD. Lastly, we generated a series of recommendations for
improving services aimed at supporting researchers’ ORD activities that we generalized to be applicable
to all academic institutions.

2. Methods
2.1. Stakeholder selection, categorization, and engagement

Stakeholders were identified and categorized based on their roles and positions regarding ORD support
services. The primary target group, researchers, who are the end users of these support services, was
classified as Users. Those responsible for delivering these services were grouped as Support Staff. Finally,
the category Policymakers comprised individuals involved in ORD-related governance and university
management. Collectively, the Support Staff and Policymakers stakeholders will be referred to as Experts.

To obtain effective insights, we employed two engagement methods tailored to each stakeholder group.
First, we distributed a survey among researchers to understand the needs and preferences of Users for
developing an optimal support services model. This approach facilitated wide-reaching engagement and
allowed us to gather quantitative data on user preferences and service requirements. Second, we conducted
semi-structured interviews with Experts (i.e., Support Staff and Policymakers) to obtain detailed qualitative
insights into best practices, feasibility, and the strategic value of ORD support services.

2.2. Data collection and analysis

To maximize the quality and relevance of the data, we tailored our communication plan according to
stakeholder roles. Interviews with policymakers and support staff focused on surveying in-depth
knowledge on service provision and policy implementation, while the questionnaire for users allowed
for broader input across diverse research needs and preferences.

2.2.1. Survey

A concise survey, consisting of six ranking questions, was designed to interrogate potential users of ORD
support services at the UZH. Each question corresponded to one of the six previously defined ORD support
service areas (Figure 1). In each question, survey participants were introduced to the four representative
services corresponding to each ORD support service area (see Figure 1), and they were asked to rank them
on a scale ranging from 1 to 4. Specifically, participants were asked to rank the representative services from
the one they would most likely make use of (1) to the one they would least likely make use of (4).
Additionally, the survey featured a single-choice question on the participants’ role within the University and
an open-text field allowing participants to express their remarks or considerations on ORD practices.
Screenshots of each survey web page can be found as Supplementary Figures S1-S8.

The survey was hosted on the online Microsoft Forms (https://forms.office.com) platform, and it was
distributed within the UZH through the mailing lists of the University Research Priority Programs (https://
www.uzh.ch/en/researchinnovation/priorities/university.html) and the UZH Graduate Schools (https://
www.uzh.ch/en/studies/programs/phd.html). This approach was chosen over one involving a bulk
mailing list to target primarily researchers who would most likely be engaging with, or exposed to,
ORD practices. It should be noted that due to privacy regulations the e-mail distribution was carried out by
the contact persons for the University Research Priority Programs and Graduate Schools. Due to the
restricted access to the corresponding mailing lists, we do not know the total number of e-mail addresses
and therefore cannot calculate response rates for our survey. Detailed information on the analysis of
survey responses can be found in Appendix A.1.

2.2.2. Interviews
Selected stakeholders (N = 20) were invited for semi-structured interviews lasting between 50 and
60 minutes. Of the 20 interviewees, 10 (“internal” stakeholders) belonged to the UZH and 10 (“external”
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Figure 1. The service offering matrix used as the foundation for our investigation. Four representative
services are proposed for each of the six ORD support service areas introduced on the left. For each area,
the services are ordered along a continuum of “resource availability,” meaning that more guidance,
support, or infrastructure is included in services toward the right of the figure.

stakeholders) belonged to universities, research institutes, and policy organizations across Switzerland.
The interviews were conducted by the same two researchers and were composed of three parts:

1. Introduction, personal experience with ORD themes and practices of the interviewee (researcher 1).

2. “Workshop element” on designing an ideal ORD support model (researcher 2).

3. Open questions on barriers and enablers of the designed support model, and potential involvement
of interviewee on development of the designed support model (researcher 1).

Detailed information on the recording, transcription, and analysis of interviews can be found in Appendix
A.2. Interview transcripts were annotated according to ten categories (Supplementary Table S1) inde-
pendently by two researchers, resulting in double screening of each transcript. The annotations were then
processed per category by means of sentence embedding and clustering. Clustered annotations were
inspected in search of common patterns, as well as unique statements.

The “Workshop” element of the interview required interviewees to select services on a paper or digital
version of the service offering matrix (Figure 1). Interviewees were first asked to select per each ORD
support service area all services they saw fit in an ideal ORD support model. They were then asked to only
select the single service they saw as most relevant per each ORD support service area. Further information
on the analysis of workshop results can be found in Appendix A.3.

3. Results

To provide targeted advice on ORD policy for the UZH, we engaged stakeholders through various
approaches designed to reach distinct cohorts effectively. We begin by providing a definition and a
categorization of ORD “support services” as used in our study. We then provide an overview of the results
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gathered from both the survey and the interviews we ran over the summer of 2024 (van de Wiel and
Garassino, 2025), followed by a unified presentation of findings organized by support service areas
(Figure 1).

3.1. A practical definition of open research data support services

Most definitions around the topic of ORD relate to the “Findable, Accessible, Interoperable, Reusable”
(FAIR) principles (Wilkinson et al., 2016). A key component of the interoperability concept is the use of
univocal, accessible, and broadly applicable definitions. In light of the lack of a universally recognized
definition of “ORD support services,” we aimed at elaborating one. Policies from Science Europe
(scienceeurope.org), the association of European funding organizations for scientific research, articulate
the concept of RDM along six action areas: Organisational Engagement and Commitment, Policy
Environment, Financial Aspects, Training, Technical Preparedness, and Communication and Awareness
Raising (Boccali et al., 2021). Additionally, these policies are centered on the idea that specific subjects
should be given the responsibility for RDM (Science Europe, 2021). Intuitively, these subjects cannot be
researchers, due to their increasingly high workload and a potentially scarce knowledge of the field
(Zuiderwijk et al., 2020; Hostler, 2023).

For the scope of our research, we aimed at developing a practical definition of ORD support services.
Based on the concepts illustrated above and a landscape analysis of ORD-aimed policies and services of
Swiss academic institutions and research institutes, we defined ORD support services as the services
offered by professional dedicated staff that belong to six service areas, defined as follows:

* Online information, grouping services aimed at making information on (FAIR) ORD practices
available and accessible. An example service is the grouping of information in the main or in
dedicated institutional pages. Other example services are an institutional ORD knowledge base,
potentially including a collection of links and resources or organized as a collaborative, wiki-style
website.

o Stewardship, for data management services offered to researchers by specialized staff. While the
profile and tasks of Data Stewards can vary depending on the institution, here we consider Data
Stewards to be employees acting as contact persons for questions about (FAIR) ORD practices
spanning the entire data life cycle. Stewards can act as a bridge between researchers and other
institutional research support services, or they can be more directly involved in research workflows
(e.g., by consulting on improving the reproducibility of analyses) and data management (e.g., by
helping with curating metadata and documentation).

» [T support, collecting services offered by academic institutions’ IT departments focusing specific-
ally on supporting data management. For example, IT support can include the provision of data
storage solutions to be used during the active phase of a project (including activities such as data
backup and controlled access). The support may also extend to helping researchers efficiently
manage their data, for example, by assisting with copying or moving large volumes of files, keeping
track of changes, or indexing the files to facilitate navigation and findability of research outputs.
General metadata production may also be supported as part of IT support.

* Data sharing, including services aimed at delivering information and/or infrastructure for sharing
and publication of data. Support in data sharing can include guidelines and recommendations on
generalist or specialized repositories, on repository-compliant metadata, and on data formatting, as
well as help during the data submission process. Additionally, universities may offer proprietary data
repositories and associated data curation services.

» Community, for services aimed at creating and maintaining communities to educate and engage
researchers (potentially) interested in ORD practices. These support services can take various forms,
such as providing a platform for the exchange and communication of ORD tools and tips, or
organizing event-based interactions like seminars. Additionally, they can involve fostering direct
contact between experienced ORD researchers or support staff and those with less experience, such
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as through mentoring networks. They may also include promoting interest groups that advocate for
ORD-oriented policymaking.

* Training, encompassing services related to courses, at both undergraduate and graduate levels, as
well as seminars, workshops, and other educational events designed to instruct students and
researchers on ORD practices. Training support can come in various formats, such as structured
courses integrated into academic curricula or standalone workshops focused on specific ORD tools
and methodologies. Additionally, it may include interactive seminars that facilitate hands-on learning
and discussions.

We then created a “service offering matrix” proposing four different services per service area, falling along a
continuum of “resource availability” (Figure 1). Services representing a lower resource availability would
offer less guidance, support, or infrastructure to researchers, but would be less onerous for the institution
offering them. Definitions for each representative service can be found in Supplementary Table S2. The
service offering matrix served as the key stakeholder engagement tool in both our survey and interviews.

3.2. Survey of UZH researchers highlights higher usage likelihood for low-resource services

The survey interrogating UZH research personnel resulted in a total number of 116 responses, 71 (61.7%)
and 44 (38.3%) of which coming from PhD candidates and academic staff, respectively. Stratifying the
results of the survey showed similar patterns between the two groups, with a generally higher usage
likelihood for services corresponding to lower resources’ availability levels across the six proposed
service areas (Supplementary Figures S9-S11). The distribution of usage likelihood across survey
responses and service areas appears fairly uniform, with the most preferred services generally ranked
about equally as first or second choices overall. The only exception is the “Online information” services
category, where more than half of respondents ranked one particular service as their top choice (Figure 2).

Twenty respondents left comments on the survey (Supplementary Table S4), which we subdivided into
seven topics, of which five are content-related, one is about the method of the survey itself, and one
contains miscellaneous statements. In the content-related comments, respondents emphasized several
concerns about, as well as aspects for improving, ORD management. First, there was a strong consensus
on the importance of integrating robust RDM practices, underscoring the need for standardized protocols
and best practices to enhance data quality and accessibility (Table 1, Q1). Second, participants also
highlighted the importance of avoiding redundancy by aligning with internationally recognized and inter-
institutional data-sharing frameworks, which would streamline efforts and reduce duplication (Table 1,
Q2). Third, regarding responsibility for ORD, respondents pointed out a gap in ownership, noting that due
to time constraints or a lack of expertise, PhD students as well as more senior research staff are often not in
a position to manage data effectively and could benefit from professional support (Table 1, Q3).
Additionally, a clear call was made for systems that are easy to use and time efficient, with an emphasis
on minimizing administrative burdens for researchers (Table 1, Q4). Finally, improvements to the
infrastructure for handling (big) data were mentioned, with respondents suggesting that solutions relying
on the most modern technologies are essential to address the challenges posed by the management of
current datasets (Table 1, Q5). Additionally, two respondents expressed interest in learning more about the
management of qualitative research data, and the handling of “abandoned” data, that is, the data non- or
partially analyzed due to the conclusion of the corresponding research projects or a lack of funds or
infrastructure (Table 1, Q6). Finally, three respondents commented on the chosen survey method,
highlighting shortcomings of the ranking approach such as the lack of possibilities for more customized
answers, or their desire to express equal relevance for multiple services (Table 1, Q7).

3.3. Interviews of ORD stakeholders reveal goals, barriers, and enablers of the transition toward ORD

The analysis of the 20 annotated interview transcripts highlighted how stakeholders overall are motivating
amain goal toward improving the adoption of ORD practices: changing the narrative and therefore culture
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Figure 2. Overview of the service usage likelihood by the 116 survey respondents. Each plot represents
one of the six surveyed areas. In each plot, services are numbered following their associated availability
of resources (1 = lowest availability, 4 = highest availability, see Figure 1). The stacked bars and
corresponding color scheme represent the number of survey respondents that ranked each service as
their first, second, third, or last choice for usage (i.e., their preference level, with 1 being highest
preference and 4 being lowest preference). The associated percentages can be found in Supplementary
Table S3. The dotted lines represent 50% of survey respondents.

n scored

on ORD (Table 2). The stakeholders further reported that cultural change on ORD is made difficult by a
lack of incentives, perceived risks, and scarce competencies on ORD (Table 3). Additionally, stakeholders
provided insight on how to promote cultural change by suggesting a stronger focus on RDM as the
foundation for ORD, the creation and promotion of simple yet customizable support services, and a
prominent role for professional data stewardship (Table 4). We will describe each of these goals, barriers,
and recommendations in more detail in the following paragraphs.

3.3.1. Goals: changing the ORD narrative

Experts emphasized that, while ORD has significant potential, it is currently underutilized and hindered
by various barriers. They noted that ORD should not be treated as an isolated component of a research
project but rather as an integral resource that benefits the research community and the public at large.
Quotes from experts underscored the need for a cultural shift to prevent ORD from becoming a mere “data
dump” (Table 2, Quote 1), advocating instead for practices that value data stewardship and recognize the
long-term value of research data.

Although all experts work within fields related to ORD or support ORD initiatives, they agreed that
ORD’s full potential remains untapped. While they generally support the direction toward enhanced data
sharing and transparency, they expressed that a more prominent shift in attitudes and behaviors is
necessary to maximize ORD’s benefits. The majority of interviewees highlighted that, although support
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Table 1. Selected quotes from the additional comments written by 20 survey participants

Q Quote Topic

1 “I find that through the several Universities I have worked in there has been no RDM
centralized research data management plan, and that often causes issues
when moving universities if the data is not left in a suitable manner. [...]”
2 “Tfeel that UZH should support people in using the internationally established Avoiding
data sharing approaches and not reinvent the wheel...” redundancy
3 “While good practices benefit everyone, in practice it’s mostly PhD students Responsibility
that take the time to do things properly. Even among students, it’s not
guaranteed that they will do it. Organization pays off in the long run, but
makes progress more slow and the effort/time commitment is often not valued
by more senior members or external vesearchers. [...] I think having some
mandatory sessions, including for senior people, could help bridge the gap
(so that professors become aware of the issues, even if they themselves don’t
follow your guidance, and encourage their students to do things well).”
4 “Often having too many options becomes overwhelming. |...] Should there be Simple services
too much information, the knowledge might be in the sources, but accessing
and USING it will be very unlikely.”
5 “In my opinion, the university should start to think about Al support/assistant Infrastructure for
tools and security systems based on block chain for big data management.”  (big) data
6 “We are working with qualitative data. This would be especially inferesting to Miscellanea
learn how to handle that.”
7 “I think some of these options could be rated as equally relevant. Maybe this Feedback on survey
drag and drop version was not the best option to provide information on

999

importance and ‘likelihood to use’”.

Note. The complete list of comments can be found in Table S3.

Table 2. Selected quotes from the 20 interviews conducted over the summer of 2024 regarding ORD
goals

Q Quote Category

1 “[... Jitshould be part of the education of all the researchers that it is common Changing the ORD
sense that the data is not your data.” narrative

2 “So we’re definitely on a way to more open culture [ ... ] but there still seems to Changing the ORD
be this barrier, and I have no idea what it is to actually get people over the  narrative
line to further depositing the data.”

3 “Sometimes when I am in communities where people are very convinced about Changing the ORD
open research data and all these things, we forget that there s actually alot of  narrative
people that aren 't convinced at all.”

4 “Ithink [we] shouldn’t underestimate the challenge of changing people’s mind Changing the ORD
about things. The culture change part can be difficult.” narrative

Note. The complete list of annotations these quotes were extracted from can be found in Supplementary Tables S5 and S14.

services are crucial for a wide adoption of ORD practices, a broader cultural and structural change is
equally essential. This includes viewing ORD as an essential component of research with a recognized
public value (Table 2, Q1-2).
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Table 3. Selected quotes from the 20 interviews conducted over the summer of 2024 regarding ORD

barriers

Q Quote Category

5 “And we have to find really the right incentives to convince the people to open the Lack of
data. [... ] And I think the university has to think about also the system, [so] that  incentives
they are not only counting publications anymore, also for the career
development.”

6 “It’s like for all these [ORD] specialists and people in the sector, they get Lack of
excited about every data set they see. But to the researcher, it’s like, so incentives
what? Now I have another two DOIs, now I’ve managed to write a good
data availability statement, now my paper is reproducible. I still don t have
tenure.”

7  “The main barriers are really a lack of buy-in in the highest and the higher ups. [...] Lack of
Because in research you only have so much power to spend your time. If your  incentives
supervisor doesn’t want you to spend a lot of time publishing your data or
doesn’t want to publish your data at all, as a PhD student you have almost no
latitude to actually do that.”

8  “Ithink there’s not necessarily enough, maybe incentives [... ] for people to share Lack of
their data or to do it in a good way. When it comes to like hiring, ways of hiring  incentives
people, positions.”

9 “[... ]Iwould say, it just is so clearly a political and institutional risk to publish the Perceived risks
data that I find very hard to figure out how to get around it.”

10 “[... ] the openness of data is getting [ ... ] now wind in its face, in the sense that we Perceived risks
have all these geopolitical issues.”

11 “I’ve never shared clinical data as much as I would like to, because it always felt Perceived risks
very risky in terms of what I'm revealing then about people and what that could
result in.”

12 “Tjust wanted to add one of the limitations currently discussed is dual use. [ ... ] If it Perceived risks
could kind of [be] abuse[d] for military purposes. And a lot of European
countries are now discussing if it should be as open as we discussed because a lot
of the data could be misused for military purposes.”

13 “There’s a knowledge-based lack. And 1 wouldn’t say that’s a huge barrier, Lack of
though, to be honest. I mean, we work with a lot of smart people, right? competencies
But it’s a huge time investment. And the time is really the resource that is
scarce.”

14 “But that always requires already an established level of competency and Lack of
knowledge. And some areas have that by nature because there’s more IT affinity =~ competencies
in these disciplines. [As for] disciplines that have less people with IT knowledge
and competencies, they have less of the experience to be able to decide what
they actually need.”

15 “So, we have many PhD students, of course, and they are doing a research project Lack of
for the first time. So, they have to experience, and they have to build up competencies
knowledge.”

16 “And what’s also a fact is that research is project-funded. So, we have always new Lack of
people at the university. And I think [because of] this knowledge transfer is competencies

difficult [... 1.”

Note. The complete list of annotations these quotes were extracted from can be found in Supplementary Table S6.
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Table 4. Selected quotes from the 20 interviews conducted over the summer of 2024 regarding ORD
enablers

Q Quote Category

17 “Butit’s not just about open research data. It’s about RDM in general, because if No ORD without
you do not [set up] proper research data management in the beginning, = RDM
you cannot make [the data] openly available.”

18 “[...lifsomebody can t make a good data management [plan], they have noidea No ORD without

how they’re going to publish their data, they should rather not do that RDM
project.”

19 “[... ] once you get down to doing research data management well in one place, No ORD without
there are some general principles that you can obviously apply [elsewhere], RDM
but like there’s a lot of specifics that you always have to learn from each
place.”

20 “[... ] accompanying the researchers in the good practices for research data No ORD without
management.” RDM

21 “Make it as simple as possible. The background is complex enough and that’s for Simple services
the expert. For me, I only want to see something very, very simple.”

22 “I think it’d be really good to think about the criteria and get it kind of into a  Simple services
tabular structure. [...], but I think it 'd be nice for people to have the overview,
not have to like go through some complicated interface to just see the list [of
repositories].”

23 “It’s about making it possible. I think the first one is the basis, [which] is Simple services
«possible», make it possible. The second is make it easy.”

24 “If something should be democratized and open, it should be as easy as... Yeah, it Simple services
should be easy to publish, shouldn t be so difficult.”

25 “[... ]it’s very easy to very quickly fall into this very small group that cares a lot Simple services
about these topics. [... | But I think it’s important to remember that for most
researchers, they 've never heard [of ORD], they’re like, they have no idea
what that is [... ]”

26 “I can think of maybe customized training for medicine and clinical data. [... ] Customization is

Because we have specific needs [... |” needed
27 “Of course, [... ] sometimes probably large projects have specific needs.” Customization is
needed

28 “[... ] the people should know what kind of metadata, which is specific to their Customization is
field, should be described. [ ... ] the support is needed for doing that because  needed
I’m pretty sure that most of the people are not really fully aware of it.”

29 “[... ] create some general content, let’s say, some general low-level content and Customization is

some more highly, let’s say, more specific content for each faculty.” needed

30 “Whatis the general training we need and what is the discipline-specific training Customization is
we need. So [that] we’re not replicating efforts.” needed

31 “So maybe I could act like a sort of central data steward, which relates to other Professional
data stewards who work within laboratories, ideally. And they will give stewardship

support to everyone in the laboratory who need support in that specific field.”
32 “[... ]thepeople should not do that as a side work. So, this should be dedicated to Professional
work, where people are really spending their time and paid for it.” stewardship
33 “[... ] as soon as it’s more like a project dealing with more complicated data,  Professional
more sensitive data, or collaborations, I think then there should definitely bea  stewardship
dedicated data steward.”

Note. The complete list of annotations these quotes were extracted from can be found in Supplementary Table S7.
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3.3.2. Barriers: lack of incentives toward ORD, perceived risks, and scarce competencies

Experts identified several barriers to ORD adoption, including commonly cited issues such as funding
limitations and time constraints. In addition to these resource-based challenges, they pointed to further
reasons why ORD has not yet become standard practice in the scientific community. A first significant
barrier to ORD adoption reported by the interviewees was the absence of career benefits tied to ORD
contributions. Unlike publications, ORD efforts do not currently contribute to the evaluation of tenure-
track candidates, nor are they prioritized in hiring processes. This lack of recognition reduces motivation
for researchers to invest their limited time in ORD activities. Additionally, ORD skills are not widely
regarded as essential for academic roles, and researchers receive minimal encouragement from super-
visors to allocate time and funding toward ORD (Table 3, Q5-8). The interviews further revealed that
stakeholders perceive substantial risks related to ORD, particularly concerning political, societal, and
privacy implications. Sensitive data, such as clinical information, present specific challenges that require
specialized support services to address privacy and ethical considerations adequately. Concerns about the
potential dual use of ORD data—where data might be repurposed for unintended applications—also
emerged as a key issue, indicating a need for mitigation of these risks (Table 3, Q9-12).

Finally, experts stressed that effective ORD practices require more extensive competencies to avoid
data misuse and prevent data from simply being stored without context or accessibility. The interviews
highlighted disciplinary differences in technical skills and ORD knowledge depth, with some fields
possessing more advanced data management expertise than others. To ensure that ORD practices are
carried out effectively and securely, support for developing ORD-related skills is critical, enabling
researchers to fully leverage data sharing without compromising on quality or security (Table 3, Q13-16).

3.3.3. Enablers: RDM as basis, simple services, customization, and data stewardship

In addition to barriers, experts identified several key enablers that could promote data sharing while
addressing the risk of data dumping, a primary focus of the AFFORD project. Experts emphasized that
effective ORD practices are inherently dependent on robust RDM, viewing it as the essential foundation
for any successful ORD initiative (Table 4, Q17-20).

A key attribute identified for ORD services was simplicity and ease of use. Experts stressed that
accessible, straightforward services will enable researchers to adopt ORD principles and prevent
discouragement (Table 4, Q21-25). While straightforward ORD services were seen as beneficial to a
broad range of researchers, experts also highlighted the need for a degree of customization, especially
for large-scale or complex projects. The interviews revealed disciplinary differences in data manage-
ment skills and requirements, underscoring that customized support is necessary to address these
variations (Table 4, Q26-30).

To address the general constraints of time and funding, experts proposed the integration of professional
data stewards as the most sustainable approach to ORD support. Such stewards, funded by the university
and allocated dedicated time for ORD support, could provide customized, project-specific assistance that
relieves researchers of significant time and financial burdens. This stewardship model was viewed as a
crucial enabler to bridge existing gaps, ensuring that ORD practices align with both institutional goals and
individual project needs (Table 4, Q31-33).

3.4. Survey and interviews outline per-service area trends

Since both survey and interviews we employed to engage stakeholders revolved around the same topics
and made use of the service offering matrix (Figure 1), we are able to compare the results we collected
across the survey and interviews. In this section, we will adopt a service area perspective and present a
comprehensive overview of the trends we could outline from our datasets.

3.4.1. Online information
The survey results revealed a clear preference for a dedicated website as the primary service, with
remarkably less interest in the use of other available services (Figure 2a). This finding was reinforced in the
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interviews, where participants consistently viewed the dedicated website as the optimal ORD-supporting
service (Figures 3a and Supplementary Figure S12). Interviewees recognized the value of centralizing
information resources on the dedicated website, with strong emphasis placed on ensuring the website’s
findability through search engine indexing (Supplementary Table S8). Some participants also high-
lighted the potential of creating a nested collection of resources or a wiki within the website itself.
However, concerns were raised regarding the sustainability of such resources, specifically around
ongoing maintenance responsibilities. Additionally, interviewees suggested that the website could
serve as a central contact hub, directing users to specialized services or departments for specific needs,
such as legal support.

3.4.2. Stewardship
Throughout our study, data stewardship emerged as a highly relevant enabler of ORD practices.
Interviewed stakeholders particularly stressed the need for a professionalization of data stewards
(Table 4, Q31-33) through dedicated, long-term funding. Survey responses and interview workshops
emphasized the need for a “Project-based consultancy” service approach (Figures 2b and 3b), where
professional data stewards provide tailored support for specific research projects, especially those
involving complex data structures. While centralized services enhance efficiency and financial sustain-
ability, faculty-based support that combines general guidance with domain-specific expertise was deemed
essential. Such a hybrid model, ideally coordinated by a central entity like a university library, was
suggested to balance financial efficiency with the need for localized, personalized mentoring.
Participants mentioned the importance of integrating data management throughout the research life
cycle, addressing key elements like metadata, data management plans (DMPs), data sharing, and publica-
tion. Standardized templates and workflows were highlighted as critical tools to reduce redundancy and
foster collaboration, enabling researchers to focus on project-specific concerns more effectively. While
automation can assist with routine tasks, personalized guidance was deemed vital, particularly in fields with
intricate data requirements. Hands-on training, peer learning, and clear communication were also deemed
fundamental for establishing robust ORD management practices, ultimately empowering researchers to
integrate effective stewardship into their workflows while maintaining ownership of their data management
processes (Supplementary Table S9).

3.4.3. IT support

A high level of IT infrastructure is essential for effective (open) RDM, and our study highlighted an
agreement on academic institutions having to take responsibilities in providing advanced IT services. The
preferences on these services between researchers and stakeholders, however, diverged. Researchers
prioritized “Cloud services” and “Backup and Archiving” as the top choices (Figure 2c). In contrast,
stakeholders ranked “Backup and Archiving” highest but showed a strong preference for the resource-
intensive solution “Laboratory research data portals,” ranking “Cloud services” lower (Figure 3¢). Cloud
solutions were widely recognized as essential for RDM, with secure identification protocols and user-
friendly interfaces being crucial for enabling safe, cross-institutional collaboration. However, concerns
about third-party providers led to calls for institutionally supported or public solutions. Stakeholders
further stressed how these solutions should complement, not replace, backup, and archive infrastructure,
which was deemed a prerequisite for data management.

Secure handling of sensitive data emerged as a key challenge. Generalist cloud platforms were deemed
inadequate, prompting recommendations for high-security environments like data safe havens to protect
information and build trust among funders, study participants, and the public while safeguarding
researchers. Financial constraints, however, were reported to be a potential limitation to the development
of such systems. Academic institutions were urged to invest in robust IT infrastructure, including backup,
indexing, and publication solutions, to reduce reliance on commercial solutions. Stakeholders emphasized
practical, sustainable investments to address immediate infrastructure needs, balancing technical
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Figure 3. Overview of the preferences expressed by 19 interviewees when asked to design an ideal ORD
support model featuring a single service per each service area. The color scheme represents the
placement of each service along the resources’ availability continuum of the service offering matrix
(Figure 1), with 1 being the lowest resource availability per service area and 4 being the highest.

advancements with financial viability. While innovations like machine-actionable data management plans
hold promise, they were seen as secondary to foundational improvements (Supplementary Table S10).

3.4.4. Data sharing

Data sharing through publishing is crucial for enabling the reuse of data, which can drive new research,
improve transparency, and enhance collaboration across disciplines. The availability of reliable data
repositories is thus essential for ORD. However, hosting own data repositories by academic institutions
did not emerge as the most preferred option in the survey (Figure 2d) and received the least preferences in
the interviews (Figure 3d). Nevertheless, two reasons were mentioned in the interviews for potentially
setting up a university-owned repository: if there are no field-specific repositories available or if the
university wants to take a leading role in a particular scientific area, especially when dealing with sensitive
or legally restricted data. Experts pointed out that peer-to-peer exchanges are often the best way to find
repositories in many fields. On the other hand, in areas where such exchanges are lacking, a decision tool
could be helpful.

Regarding submission preferences, researchers tend to prefer tutorials over direct support (Figure 2d),
while experts place more value on the latter (Figure 3d). A role for data stewards in data submission and
publishing support was emphasized during a number of interviews. Additionally, some experts high-
lighted the importance of clear data ownership in relation to data sharing. They denoted a need for top-
down decisions and guidelines on this topic by academic institutions, centered on the idea that data
gathered during research endeavors should be treated as a collective good (Supplementary Table S11).
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3.4.5. Community

A community can play a crucial role in changing the culture around ORD; however, interviews indicated
that the sustainability of the community is key to its success. Perceptions on how such a community can be
arranged varied between survey respondents and interviewees, with the first indicating a preference
toward services with lower involvement (Figure 2¢), and specifically toward an online community. The
interviewees, on the other hand, showed little interest in the online community, preferring services
requiring more resources and involvement such as the interest group and mentoring network (Figure 3e).
Sustainability concerns were raised by the interviewees, some of which reported examples in which
community participants who were highly motivated gradually reduced involvement after solving own
ORD issues and ultimately left the community initiatives, leading to a loss of effort and knowledge.
Dedicated top-down initiatives can be relevant in providing momentum to community initiatives, but a
mix of these with bottom-up events that lower barriers to participation could provide a more effective
approach for engaging people at multiple levels (Supplementary Table S12).

3.4.6. Training

The overall results suggest that multiple methods are needed for training on ORD. A difference can be
identified between users (as identified in the survey), who prefer online tutorials (Figure 2f), and experts, who
favor mandatory training (Figure 3f and Supplementary Figure S12). Experts noted that researchers are used
to setting their own pace and schedule for training. Mandatory training, at least at early-career stages, or even
study curriculum-embedded training, is seen as an effective way to change (future) researchers’ incentives
toward training, thus leading to higher engagement. Additionally, a combination of diverse training methods
(see Figure 2f) is highlighted as the way to fulfill the need for both general and discipline-specific training,
with experts pointing to a central role for data stewards in delivering customized training and to a need for a
practical focus of the training. General and customized training should be balanced to avoid overlap and
redundancy in the training offer. Additionally, stakeholders suggested that the general training should be
founded on modular, reusable, and engaging content. Fundamental skills, such as good research practices
(Schwab et al., 2022), file naming conventions, data storage and management, metadata curation, and data
publishing should form the baseline for early-career researchers’ training (Supplementary Table S13).

4. Discussion

In this study, we engaged a diverse set of stakeholders across the UZH and the Swiss ORD landscape to
develop a community-backed set of recommendations aimed at improving ORD support services. This
effort is founded on the idea that the implementation of appropriate services and practices is crucial for
stimulating a cultural shift toward broader adoption of ORD practices across research communities
(Norris and O’Connor, 2019; Robson et al., 2021).

The landscape of initiatives on ORD principles and practices is vast and variegated. Most initiatives in
this landscape, however, tend to focus on promoting ORD principles and practices through normative
incentives. The most notable example of such initiatives is the Coalition for Advancing Research Assess-
ment (CoARA, coara.eu), which aims to reform the way in which research is evaluated. The Coalition
advocates for a more holistic approach to research assessment, emphasizing the importance of OS,
transparency, and the recognition of various forms of research output and contributions beyond traditional
academic publications (Arentoft et al., 2022). The CoARA goals are contextualized in the Swiss landscape
by the Recognise ORD (recORD, forscenter.ch/projects/swissuniversities-record/) project, which is nearing
completion. Both initiatives aim at incentivizing researchers to adopt ORD practices through an increased
recognition of these practices in research evaluation, a need of which was highlighted as well by our
interviews (see Table 3, Q5-8) and pre-existing research (Levin and Leonelli, 2017; Stieglitz et al., 2020;
Zuiderwijk et al., 2020; Ballesteros-Rodriguez et al., 2022).

Complementary to the normative incentives-based approaches, in the AFFORD project we propose to use
ORD support services as sustainable enablers for ORD adoption. Sustainability is defined as “the quality of
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being able to continue over a period of time” (Cambridge University Press, 2024). We hereby define
“sustainable enablers” as the elements that will stimulate the adoption of ORD practices for a continued
amount of time, possibly despite changing policies, practices, and perceptions on ORD. Therefore, our work
was guided by the idea that the services clearly preferred by support staff and final users would function as the
most sustainable ORD enablers. This prompted us to develop our service offering matrix (Figure 1) and
feature it in both the survey targeting researchers and the interviews of ORD experts.

While some common patterns emerged across the two groups of stakeholders, differences could be
identified as well. For the “Online information” and “Stewardship” support areas, both users and experts had
a higher willingness of usage or involvement in the support offering of the same services, respectively
(Figures 2a—b and 3a—b). While users indicated a strong willingness to use cloud services in the “IT support”
area, experts preferred the involvement of the higher-resources research data portal (Figures 2¢ and 3c).
However, both groups strongly stressed an interest in foundational backup and archiving services,
highlighting a need for local data storage. For all the remaining service areas, that is, “Data sharing,”
“Community,” and “Training,” the choices patterns fully diverged between the two groups of stakeholders.
Notably, users indicated higher willingness to use on-demand services requiring them to invest less time for
both the “Community” and “Training” areas, such as online communities and online tutorials (Figure 2e—f),
while experts showed greater interest in adding time-intensive services such as interest groups and
mentoring networks, or mandatory training, in their ideal service offering (Figure 3e—f). This divergence
points at different priorities between our two groups of stakeholders, with users (i.e., researchers) being
very wary of their time and experts recognizing the need for more intensive ORD-oriented activities.
The difference in priorities must therefore be taken into account by academic policymakers when
updating ORD regulations and service providers when introducing or updating ORD support services.
Our findings show that involving both users and experts in the decision-making and implementation
processes will be fundamental for the sustainability and ultimate success of ORD support strategies.

5. Recommendations

In this article, we presented our investigation on the use of ORD support services as sustainable enablers
for a greater adoption of ORD principles and practices. In addition to offering practical recommendations
for researchers and their institutions on cost-effective methods to achieve a reasonable degree of openness
for their data (Fraga-Gonzalez et al., 2025), the AFFORD project (Center for Reproducible Science and
The Interface Group, 2024) aimed to provide the UZH and other similarly committed academic
institutions with recommendations for enhancing their support services. Taken together, findings derived
from surveys and interviews point toward a model for strengthening ORD support services that focuses on
three core elements: simplicity of services, a strong emphasis on RDM, and customization of the ORD
service offering through the professionalization of data stewardship (Figure 4). In this final section, we
elaborate on these core elements and provide recommendations to academic policymakers.

Simple Open Research Data
support services

Baseline knowledge on Cultural
Research Data Management Change

Professional data stewardship
for customized support

Figure 4. A graphical summary of the three recommendations for fostering cultural change around ORD
resulting from our study.
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5.1. Provide findable and user-friendly ORD support services

The landscape of ORD services is vast and fragmented, with a wide variety of platforms, tools, and
services available to researchers. However, navigating this complexity can be difficult, particularly for
those who may not have deep knowledge of data management systems. The lack of clear guidance on the
most relevant and effective tools for specific research needs makes it hard for researchers to identify and
access the appropriate services. This situation calls for the establishment of a more organized and user-
friendly system for discovering and using these tools.

Recommendation: In order to address the need for simplicity and user-friendliness, academic institu-
tions should first of all create a comprehensive inventory of all their existing ORD services and establish a
way for staff to easily access and navigate it. This inventory could catalog the available tools, categorize
them by their function (e.g., data repositories, data analysis tools, metadata standards), and include key
information such as usability, accessibility features, and service sustainability. Together with providing
researchers with a clearer understanding of the available support options, this inventory would allow the
institutions in evaluating their service offering, identifying potential redundancies or support areas left
uncovered and ultimately allowing for a more rational planning of services and allocation of resources.

5.2. Increase baseline knowledge and skillset for research data management

A wide variation of fundamental knowledge and skills required for effective RDM exists between
researchers, due to research field, technical proficiency, previous education, time availability, and lack
of support. The adoption of ORD practices might therefore be hindered, as researchers may not be inclined
to adopt proper data management or not know how to integrate the increasingly complex ecosystem of
data management tools into their work.

Recommendation: To foster ORD adoption, academic institutions should aim to build a baseline
level of knowledge and skill in RDM among their students and faculty. This can be achieved by
incorporating basic RDM training into undergraduate and graduate curricula, as well as offering
workshops and resources to support faculty in developing their data management practices. A
dedicated website or online portal could serve as a centralized resource, offering easy access to
educational materials, guidelines, and tools that help researchers at all levels improve their data
management skills.

5.3. Establish professional research data stewards for customized support needs

While a general knowledge baseline in RDM is essential, some researchers may require more customized
support. This need is particularly critical for researchers handling large or complex datasets, or working in
fields where specific data management strategies are necessary, such as fields dealing with sensitive data
or (qualitative) data posing identification risks.

Recommendation: To meet this need, academic institutions should establish professional research data
stewards—experts in data management who can provide customized support to faculty and researchers.
These stewards should be funded and have dedicated time to work closely with researchers, offering
advice on best practices for data organization, sharing, and preservation, as well as helping them navigate
the range of available services. Additionally, academic institutions may consider establishing a hybrid
structure for data stewardship that combines central, university-wide services with faculty-based,
discipline-specific stewardship. This hybrid model would ensure that all researchers, regardless of their
discipline or level of expertise, have access to both general support and tailored, domain-specific
guidance.

Supplementary material. The supplementary material for this article can be found at http://doi.org/10.1017/dap.2026.10056.

Data availability statement. Supplementary Tables SI-S14, Supplementary Figures S1-S14, and other relevant data files (van de
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A. Appendix. Supplementary Methods

A.1. Analysis of survey responses

All survey responses were exported as a spreadsheet from the Microsoft Forms (https://forms.office.com) platform. Analysis and
visualization of the survey responses were conducted with a custom R script leveraging the tidyverse v2.0.0, RColorBrewer v1.1-3,
and cowplot v1.1.3 packages.

A.2. Recording, transcription, and analysis of interviews

Allinterviews were recorded with a consumer-grade videoconferencing microphone (Jabra Speak 510 UC) and either Audacity
v3.6.1 or Microsoft (MS) Teams v24180.210.3001.6635. MS Teams-recorded .m4a files were converted to single-channel .
waw files with ffmpeg v7.0.1. Recordings were transcribed and diarized with a custom Python script leveraging the openai-
whisper v20231117, pyannote.core v5.0.0, and pyannote-audio v3.3.1 modules. Diarized transcripts were manually anonym-
ized by masking references to persons’ names, roles within institutions, affiliations, and any other potentially identifying
information.

The anonymized transcripts were annotated according to ten categories (Supplementary Table S1) with Taguette v1.4.1-50-
geed050b. All transcripts were annotated independently by two researchers, resulting in double screening of each transcript. All
annotations were exported from Taguette and further processed with a Python v3.12.4 notebook (running in jupyterlab v4.2.3)
leveraging packages matplotlib v3.9.1, numpy v1.26.4, pandas v2.2.2, scikit-learn v1.5.1, scipy v1.14.0, and sentence-transformers
v3.3.0. Briefly, annotated sentences were embedded with the “all-mpnet-base-v2” pre-trained model (https:/huggingface.co
sentence-transformers/all-mpnet-base-v2). The resulting embeddings were employed to calculate distance matrices with Ward’s
method (Ward, 1963). Distance matrices were then visualized as dendrograms (Supplementary Figure S13). The dendrograms were
inspected to determine the optimal grouping of sentences into clusters. Hierarchical clustering with Ward’s method was then
employed to assign sentences to clusters (Supplementary Figure S14). The clustered sentences were then processed with a second
Python notebook that compared annotations made by the two independent annotators and identified similar annotations by
leveraging, additionally to the above-mentioned packages, package thefuzz v0.22.1. Per-category (Supplementary Table S1)
annotations were then inspected in search for the most representative ones, which are reported in this manuscript, and were manually
summarized based on clustering results.

A.3. Analysis of interviews’ “workshop” responses

During the “workshop” component of interviews, interviewees were asked to note their service choices on printouts of the service
offering matrix (Figure 1). The printouts were then digitized, and per-interview choices were manually transferred to a spreadsheet.
The choices were further analyzed with a custom R script leveraging the tidyverse v2.0.0, RColorBrewer v1.1-3, and cowplot v1.1.3
packages.

Cite this article: van de Wiel HJ, Garassino F, Li Z, Fraga Gonzalez G, Furrer E and Held L (2026). Stakeholder engagement for
sustainable open research data support services: insights from interviews and surveys in Switzerland. Data & Policy, 8: ¢10.
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