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Abstract

Background: Research misconduct and questionable research practices have been the subject of increasing
attention in the past few years. But despite the rich body of research available, few empirical works also include the
perspectives of non-researcher stakeholders.

Methods: We conducted semi-structured interviews and focus groups with policy makers, funders, institution
leaders, editors or publishers, research integrity office members, research integrity community members, laboratory
technicians, researchers, research students, and former-researchers who changed career to inquire on the topics of
success, integrity, and responsibilities in science. We used the Flemish biomedical landscape as a baseline to be
able to grasp the views of interacting and complementary actors in a system setting.

Results: Given the breadth of our results, we divided our findings in a two-paper series with the current paper
focusing on the problems that affect the integrity and research culture. We first found that different actors have
different perspectives on the problems that affect the integrity and culture of research. Problems were either linked
to personalities and attitudes, or to the climates in which researchers operate. Elements that were described as
essential for success (in the associate paper) were often thought to accentuate the problems of research climates
by disrupting research culture and research integrity. Even though all participants agreed that current research
climates need to be addressed, participants generally did not feel responsible nor capable of initiating change.
Instead, respondents revealed a circle of blame and mistrust between actor groups.

Conclusions: Our findings resonate with recent debates, and extrapolate a few action points which might help
advance the discussion. First, the research integrity debate must revisit and tackle the way in which researchers are
assessed. Second, approaches to promote better science need to address the impact that research climates have
on research integrity and research culture rather than to capitalize on individual researchers’ compliance. Finally,
inter-actor dialogues and shared decision making must be given priority to ensure that the perspectives of the full
research system are captured. Understanding the relations and interdependency between these perspectives is key
to be able to address the problems of science.
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Background

When performing scientific research, researchers agree
to abide by principles and standards of practice. We
know, however, that best practices are not always upheld
[1-3] {Pupovac, 2014 #750;Martinson, 2005 #753;Fanelli,
2009 #2908}. Obvious deviations from accepted practices
are generally known as misconduct. But misconduct is
difficult to define. At the moment, one of the most
widely accepted definitions of misconduct comes from
the US Department of Health and Human Services 42
CER Part 93. This definition is endorsed by the US Na-
tional Institute of Health (NIH) and Research Integrity
Office, and defines misconduct as “fabrication, falsifica-
tion, or plagiarism in proposing, performing, or review-
ing research, or in reporting research results”.
Nonetheless, the definition also specifies that “research
misconduct does NOT include honest error or differ-
ences of opinion” [4]. In other words, even in its sim-
plest definition, misconduct remains contextual and
nuanced, further complicating what constitutes research
integrity. Adding to this complexity, several behaviours
which cannot be characterised as manifest misconduct
are also thought to deviate from research integrity.
These behaviours, referred to as questionable — or det-
rimental — research practices, are so common in the
scientific community [2, 3] that their cumulative damage
is believed to surpass the damage of manifest miscon-
duct [5]. Nonetheless, questionable research practices
are not univocally condemned, adding to the challenge
of distinguishing acceptable from unacceptable practices.

Beyond the complexity of identifying which behaviours
transgress research integrity, the causes that may lead to
integrity deviations also bring confusion and disagree-
ment. A vast body of research on the topic suggests that
both personal and environmental factors are at play. Some
studies condemn personal factors such as ego and person-
ality (e.g., [6—13]), gender (e.g., [14, 15]), and career stage
(e.g., [2, 16]). A few others instead believe that researchers’
lack of awareness of good practices (e.g., [17-19]), inad-
equate leadership modelling and mentoring [20, 21], and
inefficient oversight [22] are to blame. But some studies
also suggest that issues embedded in the research system
are at play [23]. Among those, the pressure to publish
(e.g., [24—28]), perverse incentives and conflicting interests
(e.g., [29-32]), and competition [28] are the most frequent
suspects. In light of these works, integrity seems to depend
on a complex interactions between individual factors, lack
of awareness, and research climates.

Despite the rich body of research available to explain
what threatens research integrity, few empirical works
target the perspectives of the stakeholders beyond re-
searchers [33]. Given the diversity of actors involved in
research systems, focalising the integrity discourse on re-
searchers inevitably overlooks essential voices.
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To add some of the forgotten voices to the discourse
and understand how non-researchers perceive scientific
climates, we captured the perspectives of policy makers,
funders, institution leaders, editors or publishers, re-
search integrity office members, research integrity com-
munity members, lab technicians, researchers, research
students, and former-researchers who changed career on
the topics of success, integrity, and responsibilities in
science. We used the Flemish biomedical landscape as a
baseline to be able to grasp the views of interacting and
complementary actors. We present our results in two
publications. In the present paper, we present the prob-
lems that were identified as affecting the integrity and
the culture of science, and in an associated publication
[34] we discuss how different actors perceive success in
science.

Methods
For reader’s convenience, the methods of our project
are described in full both here and in our associated
paper [34].

Participants

The present paper reports findings from a series of
qualitative interviews and focus groups we conducted
with different research actors. This qualitative work was
part of the broader project Re-SInC (Rethinking Success,
Integrity, and Culture in science; the initial workplan is
available at our preregistration [35]).

In Re-SInC, we captured the views of different re-
search actors on scientific success, problems in science,
and responsibilities for integrity. Being aware that the
term ‘research actor’ may be ambiguous, we defined re-
search actors as any person having a role in the setup,
funding, execution, organisation, evaluation, and/or pub-
lication of research. In other words, we included actors
linked to the policing, the funding, the evaluation, the
regulation, the publishing, the production (i.e., undertak-
ing the research itself), and the practical work of re-
search, but we did not include sole consumers of science
or end users of new technologies.

We used Flanders as a setting, including participants
who either participate in, influence, or reflect (directly or
indirectly) upon the Flemish research scene. We will dis-
cuss below that our findings are also highly coherent
with similar works in different research settings (see for
example [21] in Croatia, [23] in Denmark, [28] in the
US, and [36—38] in the UK). In most cases (49 out of 56
participants), participants did not know the interviewer
before the interviews and focus groups. In selecting par-
ticipants, we aimed to capture the breadth of the Flem-
ish research scene. Using Flanders as a research setting
had the advantage of allowing us to capture perspectives
from an entire research system in a feasible setting. The
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Flemish research scene comprises of five main univer-
sities and a number of external research institutes, major
funding agencies, a federal research policy department,
and one advisory integrity office external to research in-
stitutions. We chose to concentrate our research on
three of the five universities, and to include partnering
European funding and policy organisations as well as
international journals and publisher to build a realistic
system sample. When participants were affiliated with a
university, we focused on the faculty of biomedical sci-
ences. Given the exploratory and qualitative nature of
this project, we did not aim for an exhaustive nor a fully
representative sample. Our objective was to shift the
focus from the narrow view targeting mainly researchers
to a broader view that includes a broad range of research
actors. Accordingly, we maximized the diversity of par-
ticipants in each actor group to ensure that each group
encompassed a wide range of potentially different
perspectives.

Our main actor categories are PhD students, post-
doctoral researchers (PostDoc), faculty researchers (Re-
searchers), laboratory technicians (LT), policy makers
and influencer (PMI), funding agencies (FA), research
institution leaders (RIL), research integrity office mem-
bers (RIO), editors and publishers (EP), research integ-
rity network members (RIN), and researchers who
changed career (RCC). The composition of each actor
group is detailed in Table 1.

It is important to keep in mind that the research world
is complex and not organized in distinct actor groups.
Consequently, participants could often fit in more than
one category, and sometimes felt the need to justify cir-
cumstances that would make them fit in the category we
selected. Before the interview, we asked participants
whether they agreed with the category we assigned them
in, and we refined and exemplified the definitions of our
actor groups to reflect the participants’ distinctions (i.e.,
further explaining the slight differences between the
groups planned in the registration and those used here).

Recruitment

We used several recruitment strategies. For the focus
groups with PhD students and researchers, we circulated
an email to everyone in the Faculty of Medicine and Life
Sciences of the host university and invited them to regis-
ter on an interest list. We later scheduled a convenient
time where most of those who registered were available.
We used a similar strategy for the focus group of editors
and publishers, but circulated the invitation in a relevant
conference. For focus groups with lab technicians and
post-doctoral researchers, key players helped us recruit
and organize the focus group. Estimating response rates
for the focus groups would thus be challenging.
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For interviews, we invited participants directly via
email. We sent up to three reminder emails, but did not
pursue further if no response was obtained at the third
reminder email. All participation was on a voluntary
basis. From the individuals invited to participate in an
interview, two declined the invitation, one did not feel
like a good fit for our project and was therefore not
interviewed, and eight did not reply to our invitation. Al-
though invited individuals sometimes referred us to col-
leagues holding similar roles in the same institution, the
remaining invitations led to interviews.

Design and setting

We conducted semi-structured interviews and focus
groups, meaning that we asked broad questions in an
open manner to target main themes rather than specific
answers. All interviews and focus groups were audio re-
corded and transcribed verbatim. Details about the tools
used to guide the interviews and focus groups are avail-
able in the tool description below.

To maximise transparency, we provide an extended
descriptions of the interviewer and the setting of the in-
terviews in Supplementary file section 1 and a copy of
the COnsolidated criteria for REporting Qualitative re-
search checklist (COREQ) in Supplementary file section
2.

Ethics and confidentiality
The project was approved by the Medical Ethics Com-
mittee of the Faculty of Medicine and Life Sciences of
Hasselt University (protocol number CME2016/679),
and all participants provided written consent for partici-
pation, for use and publication of anonymized direct
quotes, and for dissemination of the findings from this
project. A copy of the consent forms is available in the
registration of this project [35]. We protected the confi-
dentiality of participants by removing identifiers from
quotes included in the text. Nonetheless, Flanders is a
small research system and given our actor-specific sam-
ple, personal identification within quotes remains a risk
despite our efforts. To further protect participants’ confi-
dentiality and avoid that identification of individual
quotes lead to identification of all quotes from the same
participant, we decided not to specify respondents in in-
dividual quotes, but to refer only to actor groups.
Following this reasoning, we are unable to share full
transcripts, but attempted to be as transparent as pos-
sible by providing numerous quotes in the text, in tables,
and in the supplementary file.

Tool

To build our focus group guide, we inspired our style
and questions from the focus group guide developed by
Raymond De Vries, Melissa S. Anderson, and Brian C.



Aubert Bonn and Pinxten Research Integrity and Peer Review

Table 1 Demographics of participants
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Actor group

Abbrev.

Sample description

N, setting, and

gender®

Researchers

Post - doctoral researchers
PhD students

Lab technicians

Past researchers who
changed career

Research institution leaders

Research integrity office

members

Editors and publishers

Funding agencies

Policy makers or influencers

Research integrity network
members

TOTAL = 56 participants

Researchers

PostDoc

PhD

LT

RCC

RIL

RIO

EP

FA

PMI

RIN

Faculty researchers from the Faculty of Medicine and Life Sciences of the
host institution.

Post-Doctoral researchers from the Faculty of Medicine and Life Sciences of
the host institution.

PhD students enrolled in the Faculty of Medicine and Life Sciences of the
host institution.

Laboratory technicians from the Faculty of Medicine and Life Sciences of the
host institution.

Although this group was not part of our pre-registration, one RCC asked us
whether she could take part in our study after seeing the invitation email.
After having a chat with her, we realized that hearing the narrative and per-
spectives of individuals who did research work but decided to leave aca-
demia would deeply enrich our results and inform us on problems which are
big enough to drive researchers away from research. Therefore, we invited a
few researchers who changed careers (i.e, researchers or research students
who decided to leave academia) to participate in interviews. In this group,
we selected individuals from each of the three universities included in our
project, and ensured to have individuals who left academia during their PhD,
after their PhD, after their PostDoc, and during a tenure track. Recruitment of
those participants was helped by recommendations from colleagues who
were aware of the profiles we were looking for.

We included three Flemish universities in our study. In each institution, we
involved several members from the board of directors. These included
directors of research, deans, or directors of doctoral schools from the faculties
of medicine and life sciences or equivalent.

We included different members from offices in charge of investigating
allegations of research integrity and misconduct in three Flemish research
institutions and outside research institutions in Flanders (e.g., research
integrity officer, policy officers, etc.)

We invited both big and small editors and publishers, and were fortunate to
be able to involve journals and publishers with a broad range of editorial
practices (i.e., open access and subscription based; published in local
language and published in English; focusing on reviews and focusing on
ground breaking empirical findings). To select the interviewees, we first
invited a selection of journals from the top twenty highest Impact Factor for
2017 under the category of ‘Medicine, general and internal’ in the Journal
Citation Reports (Clarivate Analytics), purposively picking different publishing
models. In addition, we invited select publishers to take part in our research.
After conducting individual interviews with a few agreeing participants from
this sub-selection, we organized a small focus group with editors of smaller
or differing journals, allowing us to involve a great diversity of editors and
publishers.

We selected national, as well as European funding agencies, making sure to
target different funding styles. We made sure to include perspectives from
regional public funders, regional private funders, international funders, as well
as funders focusing on applied research and funders focusing on
fundamental research.

In this group, we included both organisations responsible for setting science
policy, and organizations which influenced such policies by serving as
informers. Consequently, PMIs do not necessarily write nor decide science
policies, but may also be asked to provide data which later influences policy
decisions.

We selected a few actors from the research integrity core experts. These
included researchers involved with important European research projects on
research integrity as well as one actor involved in writing the European Code
of Conduct for Researchers.
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aSquare bullets (m) represent female participants; triangle bullets (A) represent male participants, and round bullets (

) represent participants with undefined

gender (‘prefer not to answer’). Bullets displayed in brackets represent participants with whom we conducted as focus groups or joint interviews
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Martinson and used in a study funded by the NIH [28].
We obtained a copy of the guide after approval from the
original authors, and revised the guide to tailor questions
to the topics we wished to target, namely ‘success in sci-
ence’ and ‘responsibilities for research integrity’. We re-
vised our focus group guide several times before data
collection and discussed it with Raymond De Vries — ex-
pert in qualitative inquiries and part of the team that built
the original guide upon which we inspired ours. We built
interview guides based on our revised focus group guide.
We adapted specific questions (e.g., responsibilities, evalu-
ation) to each actor group, but preserved the general
structure and themes for all interviewees. A general ver-
sion of the interview and focus group guides are available
in Supplementary file parts 3 and 4. More specific group
guides can be provided upon request. All guides were con-
structed around the following four topics:

i) Success in science: What makes a researcher
successful? Are these characteristics captured in
current assessments? What are indicators for
success? What do you feel is most satisfying, most
rewarding about your career (specifically for
researchers and research students)?

ii) Current problems (including misconduct and
questionable research practices): Do you have
experience with research that crossed the lines of
good science? How can we draw the line, what are
red flags? Why do bad practices happen? Can they
happen to anyone?

iii) Responsibilities towards integrity: What is your
responsibility towards integrity? Where does it end?
Who else is responsible? In what ways are other
actors responsible?

iv) If you were granted a fairy wish and could change
one thing in how science works, what would you
pick?

It is important to consider that the interview guide
was not used mechanically like a fixed questionnaire, but
sometimes shortened, expanded, or reordered to capture
responses, interest, and to respect time constraints. In
this manuscript, we mainly report findings from the sec-
ond (ii) and third (iii) topics, although we sometimes
captured the discussion from other questions when
relevant.

Analysis

Recordings were first transcribed verbatim and, where
necessary, personal or highly identifiable information
was anonymized. We analyzed the transcripts using an
inductive thematic analysis with the help of NVivo 12
Software to manage the data. The analysis proceeded in
the following order:
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i) Initial inductive coding: NAB first analyzed two
focus groups (i.e., researchers and PhD students)
and five interviews (i.e., RIL, RIO, PMI, RCC, and
RIN) to have an initial structure of the themes
targeted. In this step, she used an inductive
thematic analysis [39] while keeping the three main
categories — i.e., success, integrity, and
responsibilities — as a baseline. Using the inductive
method avoided that we limit our analysis to the
order and specific questions included in our guide,
and allowed us to also identify and note themes
that were raised spontaneously or beyond our initial
focus.

v) Axial coding: With this first structure, NAB and
WP met and took a joint outlook at these initial
themes to reorganize them in broader categories
and identify relationships between categories. For
this step, NAB built figures representing
connections between the main themes, and refined
the figures and the codes after the meeting.

vi) Continued semi-inductive coding: NAB
continued the coding for the remaining transcripts,
sometimes coding deductively from the themes
already defined in steps 1 and 2, and sometimes
inductively adding or refining themes that were
missing or imprecise.

vii) Constant comparison process: NAB and WP
repeated the axial coding and refining steps several
times throughout this process, constantly revisiting
nodes (i.e., individually coded themes) by re-reading
quotes. The nodes and structure were then dis-
cussed with RDV to reconsider the general organi-
sations of the nodes. This constant comparison
process is common in qualitative analyses, and is
commonly used, for example, in the Qualitative
Analysis Guide of Leuven (QUAGOL [40];). This
repeated comparison led to a substantially solid set
of nodes which later guided further coding in a
more deductive manner, though we made efforts to
remain open to possible new themes in respect of
our inductive analysis.

viii)Lexical optimization: Finally, after having coded
all transcripts, NAB and WP further discussed the
choice of words for each node and reorganized the
themes to ensure that they were an ideal fit for the
data they were describing. NAB and
Raymond De Vries met to have a final outlook of
the general structure, and to reorganise the nodes
in clean and natural categories.

Results

Short summary of results

Fifty-six participants spread in eleven different actor
groups took part in our interviews and focus group
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discussions. From their responses, participants revealed
conflicting views on the problems that affect the culture
of science and threaten integrity, both between and
within actor groups.

We noticed that the jargon which is normally used to
discuss misconduct and integrity was not common to all
research actors. The core reasons for taking integrity is-
sues seriously also seemed to differ between individuals
and actor groups, ranging from the personal intentions
to the negative impact on scientific knowledge. Most re-
spondents identified excessive pressures as likely causes
of integrity issues, yet many considered that researchers
were still ultimately responsible for their actions.

Interviewees seemed more inclined to discuss the
general problems which may deter research integrity
than to discuss instances of misconduct and question-
able research practices. From the problems described,
we identified two general categories of issues: Issues
related to (i) personalities and attitudes, and (ii) re-
search climates. Issues related to personalities and at-
titudes were mentioned as potential targets for
employers to consider, but were also admitted to be
rather immutable. Issues linked to the research cli-
mates highlighted problems which resulted from
existing research environments and research culture.
Among those, issues in mentorship and support of re-
searchers were thought to impact researchers’ under-
standing of good scientific practices. Structural issues,
such as the precariousness and scarcity of research
careers, especially problematic for young researchers,
were thought to be a major issue which aggravated
the threatening impact of pressures and perverse in-
centives. Overspecialisation, expectations of versatility,
and the lack of collaboration also came into play as
constraining the time available for research, further
intensifying the pressures on researchers and reducing
the possibility for control and monitoring. Deeper in
the culture attached to research, the care and support
given to researchers was also noted as being limited.
Expectations that researchers should devote them-
selves to science were said to impact the well-being
and satisfaction of researchers. A general culture of
profit, intolerance for failure, and expectations of
extraordinary results added up to fuel a culture of
‘publish-or-perish’. Growing competitiveness and lin-
gering hierarchies were believed to influence how re-
search was planned, performed, and reported.

Finally, when asked about responsibilities for change, in-
terviewees revealed a shared feeling of helplessness to-
wards current problems. They felt that issues were caused
by inadequate decisions of different actors, and thus felt
frustrated and lost their trust in other actor groups.

Complete and detailed results are presented in the
subsections below.
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Integrity jargon

Although it was not our explicit objective to analyze the
familiarity of respondents with jargon, we noticed that
many respondents were not familiar with key terms such
as falsification, fabrication, plagiarism (FFP), misconduct,
and questionable research practices (QRP). While re-
search integrity office members, research integrity net-
work members, and editors or publishers did refer to
such key terms, many interviewees including funders,
policy makers or influencers, researchers, and some in-
stitutions leaders appeared less familiar with this jargon.
They would use descriptions such as ‘changing your
data’, ‘faking data’ and ‘cheating’, rather than the more
familiar FFP and QRP terms. Even the term ‘misconduct’
was rarely used, most often replaced by ‘fraud’.

The unfamiliarity with integrity jargon may partly be
due to Dutch-speaking nuances or to our sampling strat-
egy (ie, we intentionally included interviewees who
were not integrity experts in order to obtain a perspec-
tive that was unbiased by the integrity literature). None-
theless, this finding also means that researchers working
on research integrity should be aware that common
terms such as FFP, misconduct, QRP, and other key
terms may still be jargon to actors who are, ultimately,
the intended audience.

Integrity issues

As we discussed in the section on jargon, respondents
were not consistent in their use of terms to refer to
problems in sciences. Some spoke for example about
‘bad research practices’, others about ‘problems in sci-
ence’, ‘science that is not in line with what it should be’,
‘suboptimal science’, ‘integrity problems’, or ‘miscon-
duct’. We granted respondents the liberty to formulate
their thoughts as they preferred, regardless of jargon, to
maximally capture their views and opinions. Given this
lack of consistent terminology, we will further refer to
‘integrity issues’ for all response obtained when probing
for what constitutes integrity problems such as miscon-
duct and questionable research practices.

Many interviewees started by explaining that integrity
issues were heterogeneous, ranging on a broad con-
tinuum between questionable research practices and
manifest misconduct. While some issues are manifestly
incompatible with good scientific practice, the (un)-
acceptability of others might be less clear. This con-
tinuum raised doubts about what can be tolerated and
what should be sanctioned. Manifest misconduct was
perceived as the exception rather than the rule, and the
more common questionable research practices were
thought to be a more important problem.

“The experience that I have in research is that really
[misconduct] is exceptional. It makes ... It's breaking
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news, because it’s something that we, in the commu-
nity of research, we consider inacceptable, but it’s
rare. It’s rare.” (FA)

“The very serious misconduct is not such a big prob-
lem. It’s ... it’s more the grey area that is a problem
because of, yeah, the amount of ... of, yeah, the bad
practices.” (RIO)

Interviewees also explained that perspectives of integrity
issues evolved over time, challenging accusations of past
misbehaviours. For most interviewees, the biggest chal-
lenge in detecting integrity issues was the difficulty to
prove intention, even in the case of manifest miscon-
duct. Interviewees who had had to deal with misconduct
cases mentioned being convinced of intentionality, but
often missing the elements to prove it.

“But I know that there is a problem with integrity in
that person. I can feel it. We have no proof.” (RIL)

“We had this case once of a guy ... and I, up until
now, I'm still convinced that he completely fabri-
cated his research. I know for sure that he did. But
we weren't able to prove it because it's very difficult
to prove that something is not there. [ ... goes on to
describe the case in which the researcher deleted all
possible evidence ...] So there was no proof anywhere.
And it was the adding up of all these coincidental
things that made us believe — and in fact of course
his attitude and the entire person, him as a person
being was very unreliable with a lot of lies, with a
lot of contradictions, stories that didn't add up, very
negatively threatening ... so it was a very nasty one.
And at that point you sense that there is something
off” (RIO)

We found that the reason for taking integrity issues
seriously ranged from general worries about the impact
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on science to worries about the morality and motives of
researchers. We depicted these main perspectives in
Fig. 1, and illustrated each perspective with quotes in
Supplementary file part 5.

Respondents’ perspectives were mixed and diverse, but
some group-specific characteristics could be observed.
Among those who worried most about the impact on
science, the potential to alter conclusions or change the
course of science was what made integrity issues
troublesome. Editors and publishers were particularly
strong on this view. Although they acknowledged the
importance of intention in identifying and sanctioning
misconduct, editors and publishers emphasized that,
given their late entry in the research process, their main
concern was the effect that misconduct may have on the
scientific record. Some institution leaders also shared
this perspective but added that conscious decisions
could also alter the seriousness of integrity issues. For
example, one interviewee mentioned that integrity issues
caused by laziness might be of a different order than
intentional fabrication or falsification for personal
benefit.

“The only misconduct I've picked up was just stupid-
ity. PhD students who scanned a little too short and
had to go back to the scanner and thought ‘I could
just copy-paste the bottom bit because there’s noth-
ing on it anyway". That’s real misconduct, but at the
same time, that’s not scientific fraud. Well it was, it
is scientific fraud, but he was not changing a conclu-
sion, he was just too lazy to scan a really nice experi-
ment [...] What I consider cheating is that you leave
out the data that don’t suit your model. Or you
make up data to get your model correctly. That is
what I call cheating.” (RIL).

Although both cases are the result of conscious deci-
sions, in the first case science is harmed as a side effect
of pursuing a goal extrinsic to science (i.e. laziness),

Changing the course of science
The practice is unacceptable because it

has the potential to significantly disrupt
scientific advancement

Impact on
science

Changing conclusions

The practice is unacceptable
because it falsifies or modifies
data to fit the desired conclu-
sions, thereby advancing find-
ings which do not exist

Fig. 1 What makes questionable practices unacceptable?

Misuse of research money
The practice is unacceptable
because it uses false information
to win financial resources which
should be distributed fairly that are

Waste of resources

Poor quality of findings

The practice is unacceptable
because it generates findings
of poor quality and of limited
generalisability

Moral mismatch

The practice is unacceptable
because the researcher does
not share the moral norms
expected  of
researchers

Individual

motives

Intentional

The practice is unacceptable
because the researcher was
aware that he/she was be-
having in a way that is unac-
ceptable
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while in the second case science is harmed by explicitly
by going against its intrinsic goals (i.e. leaving out data
to suit one’s model).

The same interviewee later mentioned that small
fraudulent publications in early stages of research might
not be so problematic since they were likely to be cor-
rected early on and had little risk of changing the course
of science (See quotes in Supplementary file section 5).
One policy maker proposed that producing weak or low
quality results which could not be generalized or used
for further research was also “sloppy or bad practice”
since the results will not represent reality. One research
funder supported this perspective by adding that poor
quality research and delays in delivery were crucial to
them since their goal was to “guarantee the most efficient
use of public money”. Somewhere between these views,
other interviewees argued that misuse of research money
immediately constituted misconduct and that any mis-
representation or duplication in an application done
purposively “to win money” should be considered fraud.
Finally other interviewees focused on individual inten-
tions rather than on the impact on research and re-
sources. Research integrity office members were most
represented among those who believed that intention
and morals were the most important aspect to deter-
mine misconduct. One interviewee explicitly mentioned
that even if the conclusions were unchanged and the
results were simply slightly embellished, the intention
and moral mismatch was what made such practices
inacceptable.

“[Sometimes researchers say] 'yeah but it didn't
change the main results of my article, so what's the
problem?’ [...] OK if the results are being the same,
that's not the issue actually, it should be the process
also. And at that point you see that there is this
moral mismatch.” (RIO)

Can integrity issues happen to anyone?

When asking respondents whether integrity issues could
happen to anyone, the answers were varied and contra-
dicting. Many respondents supported that certain types
of personalities were more prone to integrity issues than
others. The extent of this perception, however, varied
from interviewee to interviewee, and appeared to be
linked to personal experiences with misconduct cases ra-
ther than to actor groups.

First, some interviewees perceived researchers as in-
herently good by default. Statements along the lines of “/
believe in the goodness of researchers” (R1O), “She was a
real scientist ... I could not believe that she would ever,
yeah, <commit> misconduct on purpose.” (RCC), or “I
find it very hard to believe that somebody who would go
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into science, go into research to intend really to go and
do wrong things.” (RIO) illustrate this perspective. None-
theless, the same interviewees later explained that des-
pite researchers’ inherent goodness, academia sometimes
placed so much pressure on researchers that it may push
them to compromise integrity. Adding to this view,
other interviewees proposed that certain researchers
were more prone to misconduct than others.

“I definitely think there is a pathological end of the
spectrum.[ ... | But I also think that there is so much
pressure, especially on people at the beginning of
their careers, that I don’t think anyone is completely
immune to actually committing something.” (EP)

“The truly white and the truly blacks are rare. [ ... ]
many people will be willing to cut a small corner
somewhere in an experiment. But really cutting a
corner meaning 'l come up with an answer that I
don't have yet, but I assume it will be this and I'll
give myself the data for free'.. I think requires a
mentality.” (RIL)

A minority of interviewees even believed that individ-
ual characteristics were the biggest (if not sole) deter-
minant of integrity. Although this perspective was only
supported by a few interviewees, supporters of this view
questioned the benefit of training and support in pro-
moting research integrity, and rather asserted that, to
build good researchers, institutions must choose the
right individuals.

“Sloppy science, first and foremost is the product of
sloppy scientists. It’s not the product of a system, it’s
the product of a person. [ ... ] there are persons who
are striving for high levels of integrity, and there are
people who are not doing so.” (PMI)

“Integrity is in the person. [ ... | integrity is something
that is in you. You have it or you don't have it. 1
mean you have it, it’s there. And when you don’t
have it, you don’t have it. So we cannot create integ-
rity, it's something that's in the people. Working to-
gether and being involved, that’s something
[universities] can create by offering a structure. But
I'm a strong believer that the integrity is inborn, it's
in you.” (RIL)

Consequently, respondents generally conceded that no
one is immune to integrity issues when pressures and
contributing environmental factors are excessive. None-
theless, most respondents also supported that certain in-
dividuals were more prone to integrity issues than
others, in particular in the case of serious misconduct.
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The problems of science

In performing our interviews, we noticed that what re-
spondents were most concerned with was not integrity
issues per-se, but rather a number of more general prob-
lems that may affect the integrity and the research cul-
ture. We organized the different problems mentioned in
two big categories: problems related to the personality
and attitudes of individual researchers, and problems re-
lated to the research climates in which we identified is-
sues the organizational structures imposed on
researchers as well as the research culture that sur-
rounds them. In Fig. 2, we sketch the connection be-
tween the themes of success that were raised in the first
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part of this study [34] and the different problems of sci-
ence raised below. Despite the oversimplification of this
illustration, we can see at first glance that the two topics
are highly interconnected. In the following sections, we
detail the different problems of science that were raised
by interviewees and explain their impact on research in-
tegrity and research culture. We complement our the-
matic findings with an extensive selection of relevant
quotes available in Supplementary file section 6.

Issues related to the personality and attitudes
As we described above, interviewees mentioned several
individual characteristics that could be problematic and

researcher
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d. Status and network
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Fig. 2 Although this figure oversimplifies the complex interaction between success and integrity, it shows how diverse and circular the
connection is, with both success generating problems, and problems influencing and blocking the processes needed for success. ECR stands for
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might impact the integrity of research. Personal egos
and misplaced morals, or the ‘bad apple’ idea, was recur-
rently mentioned as a possible explanation for miscon-
duct. The high prevalence of interviewees mentioning
these aspects might have been primed by our question
‘can misconduct happen to anyone?, yet many inter-
viewees spontaneously mentioned the influence of per-
sonalities and morals on misconduct. Respondents
especially linked personal characteristics to ‘big miscon-
duct cases’ such as the cases that appear in the news. A
few personal characteristics mentioned also raised con-
flicting dualities with what was believed essential to suc-
cess. For instance, interviewees supported that ambition,
passion, and tenacity were key elements of success (see
[34] for a detailed description of success), while also ar-
guing that hyper-ambition or excessive desire to be suc-
cessful could bias conclusions and encourage researchers
to loosen their integrity. Several respondents also associ-
ated problematic attitudes with cultural backgrounds
proposing, for instance, that foreign students sometimes
perceived the seriousness of detrimental research prac-
tices differently. Cultural and language differences were
also mentioned as challenging the ability to communicate
and as increasing the risk of loneliness, misunderstand-
ings, and mistrust that may lead toward concealment.
Although few approaches were offered to counter per-
sonal threats to integrity, some interviewees proposed that
the social activities put in place within a university (e.g.,
office parties, lunch break, etc.), may help to build a wel-
coming environment where communication is facilitated.
Nonetheless, interviewees also explained that past at-
tempts at creating a more integrative environment had
suffered from language barriers; Belgian researchers and
students would generally speak in Dutch during lunch
break and activities, keeping a divide between them and
international PhD students.

Issues related to the research climates

Lack of knowledge of good practices Several respon-
dents mentioned that researchers were sometimes un-
aware of good practices. Lack of knowledge of good
practices was not only perceived as a problem of individ-
ual researchers who lack insight in their own behaviour,
but also as a systemic issue caused by insufficient train-
ing and inadequate mentoring within the larger scientific
community.

Insufficient support, mentorship, and guidance Prob-
lems from the lack of mentorship and guidance for re-
searchers were also very preeminent in our responses.
This issue was discussed on different levels. One the one
hand, students mentioned that they lacked guidance,
support, and time from their supervisors. PhD students
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and researchers who changed career were especially
vocal on this point. Although the lack of mentoring in
such cases is not necessarily causing an unfamiliarity
with good practices, young researchers often felt lonely,
stressed, and frustrated about the lack of support they
receive. One research integrity community member ex-
plained that loneliness was often a red flag for integrity
issues. On the other hand, researchers themselves men-
tioned that they lacked support and guidance on how
they should meet integrity and ethical standards. For ex-
ample, one researcher mentioned that funders tended to
increase the number of “tick boxes” without increasing
training and capacity. Along the same line, one partici-
pant in the RIO group observed that integrity training
generally comes in the form of specialized, intensive
courses, when in fact it should be integrally embedded
throughout the research training in order to become
“part of the research process” for every researcher.

Precariousness of research careers and lack of
support for early career researchers The precarious-
ness of research careers and the constant insecurity
linked to short-term contracts and scarce opportunities
for advancement was another recurrent issue mentioned
by our interviewees. One policy maker or influencer ex-
plained that, in Flanders, the number of students com-
pleting a PhD highly exceeds the number of academic
positions available, and that despite this imbalance, the
current number of PhD students in Flanders was still
below the target set by the Organisation for Economic
Co-operation and Development (OECD). As a result,
most PhD students will have to find a career outside
academia, often finding careers at a Masters level rather
than at a PhD level. For early career scientists (including
participants from the groups of PhD students, PostDoc,
Researchers, and RCC) the insecurity from uncertain
career opportunities was evident and was thought to be
accentuated by the steep hierarchies that dominate aca-
demia. One researcher who left academia recalled stories
of supervisors who intimidated PhD students by telling
them that they could be replaced at any time if they
didn’t meet expectations. This lack of employment se-
curity, in turn, could risk compromising the honesty and
openness of students who fear losing their job if they
commit a mistake or fail an experiment. Adding to the
lack of stability and security embedded in research ca-
reers, young researchers also felt unsupported while jug-
gling with too many tasks to be able to focus on the
outputs required for advancing their career. Given that
grant attribution often depends on past achievements,
early career researchers feared that they were disadvan-
taged and often left out from the competition, which ul-
timately only advantaged “big names’. Adding to the
employment insecurity, excessive pressures for output,
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insufficient resources, and inability to compete with
established researchers, early career researchers often
faced life responsibilities which required a need for sta-
bility and assurance of continued employment (ie.,
building a family, buying a house, caring for aging par-
ents, etc.). Indeed, most interviewees who left academia
motivated their decision to leave by the desire for a
stable career with a sane work-life balance. Two of
those interviewees recalled clear symptoms of burnout,
and all recalled a certain distress from their time in
academia. Yet, leaving academia also came with an im-
portant emotional burden. Even though all former-
researchers interviewed expressed a sense of relief from
leaving academia, most admitted that the decision to
leave had been difficult to make. Some even perceived
that they left academia because of their inability to be
“real researchers” rather than because of the system’s un-
reasonable demands (see relevant quotes in Supplemen-
tary file part 6). The current system can thus impose
important disappointments, self-doubt, and emotional
distress on early career researchers for whom future em-
ployment is uncertain.

Inefficient controls and perverse incentives Inefficient
means to detect integrity issues, added to inadequate in-
centives were also thought to be a problem of current
research environments. Given the high level of specialisa-
tion of research activities, interviewees worried that mis-
conduct and detrimental practices often go unnoticed or
unsanctioned. In addition, not only is there a lack of in-
centives for practices that ensure the quality and integrity
of research, but the incentives in place were said to en-
courage dubious research practice. For instance, the ex-
pectation that researchers should come up with “big bold
claims” and “ground-breaking” or “extraordinary’ results
despite working with short-term funding schemes were
said to encourage research on smaller populations and to
incite inappropriate statistical controls and analyses to in-
flate significance.

Conservatism Adding to the above concerns, funding
distribution was also criticized for being conservative and
for discouraging high risk research (i.e., research with im-
portant possible outcomes but with high potential for
yielding negative results). As a coping strategy, both PhD
students and researchers admitted having heard of situa-
tions where applicants obtain funding for projects that
have already been conducted in order to use the money
for truly innovative research that would otherwise be diffi-
cult to fund. Nevertheless, researchers considered such
strategies to be problematic since they infringed the fund-
ing agreement while reinforcing the conservatism of re-
search funding schemes. In response to these concerns,
one research funder proposed that smaller, private funders
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“could, and therefore also probably should <be> somewhat
more risk taking than public funders.”

Overspecialisation, working in a vacuum, and lack of
time for research Interviewees also shed light on a
problematic interplay between overspecialisation, isola-
tion, and lack of time for research. Overspecialization
was criticized for potentially deterring the replicability of
research, thereby undermining the detection of mis-
takes and misconduct. But overspecialisation was also
criticized for increasingly isolating researchers from
one another and discouraging collaborations. Inter-
viewees often felt that researchers work in a vacuum
rather than within a shared community. PhD students
admitted that research was “sometimes a bit lonely”,
and that their supervisors even discouraged external
collaborations, public presentations, or data sharing
by fear of being scooped or of diluting the recogni-
tion for their work (see relevant quotes in Supple-
mentary file section 6). But even within universities,
many conceded that researchers often “don’t even
know what is happening within their own buildings”
and that this isolation probably leads to unnecessary
duplication and waste of research resources. Working
alone also means that researchers are expected to
have highly versatile skills to be able to fulfil all the
expectations of their position. The three main pillars
— research, education, and services — were further
criticized for being inflexible and for asking re-
searchers to conform to a one-size-fits-all model that
disregarded personal skills and discouraged team ef-
forts. With the added bureaucratic burdens and the
“tremendous amount of meetings” reported by re-
searchers, many felt that this lack of time for research
fed into bigger problems by decreasing the quality of
mentorship, research, and education.

Pressure Deeper into the habits and customs of re-
searchers, several issues embedded in the culture of re-
search were also seen as problematic. The pressure to
perform — and especially to deliver — and the culture
of publish or perish were the issues that were mentioned
by the biggest number of interviewees. Interviewees de-
scribed that pressures threatened the quality of science,
impeded on researchers’ health and happiness, and could
potentially lead to misconduct. By listening to multiple
research actors, however, we discovered that pressures
are multilevel and that they affect more than researchers
alone. For instance, institution leaders felt for their insti-
tute a pressure to deliver more and faster in order to
sustain excellence and increase their attractiveness on
the international scene. Interviewees explained that, in
systems where structural funding depends largely on in-
stitutional outputs such as publications and impact
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factors," institutions must continuously increase their
outputs to keep their share of structural funding. As a
result, research institutions felt the pressure to ensure
that their institutes maximised the outputs used to dis-
tribute structural funding. Funders also expressed feeling
pressures. The growing number of applications for fund-
ing increased workload, generated internal stress, and
built a constant struggle to find adequate peer-reviewers.
Editors and publishers expressed a similar concern, stat-
ing that the pressure to publish and the current focus on
quantity either pressured them to maximise their impact
factor, or led them to receive more manuscripts than
they could review and required them to use greater scru-
tiny to ensure the integrity of their publications. These
additional efforts, in turn, forced them to increase article
processing charges and subscription prices, both of
which generated criticism from other actors. Finally,
even policy makers and influencers were affected by
the current pressures, in particular due to criticism re-
garding the distribution key in use to distribute funding
between universities in Flanders. Because of its depend-
ence on impact and output metrics,” the distribution key
was thought to be “the reason that publications are so
paramount in the assessments” (PMI) within Flemish in-
stitutions. Despite the criticism towards performance-
based research funding of research institutions, policy
makers and influencers maintained that it was its inad-
equate use (i.e, using its parameters at the individual
level) that was at the source of the problem. Conse-
quently, even though the pressures and the culture of
publish-or-perish were raised by nearly all interviewees,
the root of the problem appears to be transferred from
one actor to the next. This circle of blame further
seemed to devalue individual responsibilities and action-
able solutions, leaving most actors feeling frustrated and
helpless. We will discuss this problem further in the sec-
tion ‘A general resistance to change’.

Culture of profit and intolerance for failures and
mistakes In tight connection with the pressures and the
culture of publish or perish, the emphasis towards a

'In Flanders, an important portion of the federal funding for research
institutions is distributed using using performance-based calculations
[41]. The BOF (bijzondere onderzoeksfonds [special research funds])
key was most mentioned by our interviewees, but a portion of the core
structural funding of universities is also distributed based on each uni-
versities” performance. Both distribution calculations are highly
dependent on output indicators [42]. In the distribution for the BOF
funding, publication metrics account for over 40% of the final score for
distribution [43]. Similar funding distribution systems exist in other
countries around the world [44, 45].

2Since the interviews have been conducted, a new version of the BOF-
key has been developed and released (mid 2019). Nonetheless, a large
proportion of the resource allocation distributed through the new
BOF-Key still depends on output metrics and publications with an im-
pact factor.
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return on investment and outcomes was seen as poten-
tially undermining the care and consideration that
should be given to researchers themselves. This forgot-
ten need for care easily links back to the lack of support
faced by young researchers, the precariousness of re-
search careers, and the lack of support for meeting in-
tegrity requirements, while it also explains the dominant
intolerance for failure and mistakes. Interviewees from
all actor groups spontaneously explained that failure,
negative findings, and mistakes are almost invisible in
science, despite being very “important”, “valuable”, and
“interesting”. Intolerance for failure was even described
as an incentive for falsification and detrimental practices.
Despite praising the importance of disclosing mistakes,
researchers who had had to deal with mistakes
highlighted the discomfort and fear they engendered, es-
pecially in team settings where colleagues disagreed on
the course of action they should take. The under-
appreciation for negative results was also mentioned very
frequently, with interviewees worrying that unpublished
negative results wasted research resources. Still, re-
searchers, research students, and lab technicians described
negative results as highly frustrating, or as ‘unlucky (see
the discussion on luck in [34]) and, besides rare excep-
tions, admitted that projects with negative results tended
to be abandoned early, that experiments were often re-
peated until positive results were obtained, or that inter-
pretations were curated (i.e., spin) to emphasise positive
results (see relevant quotes in Supplementary file section
6). When asked about responsibility, interviewees once
again seemed to pass the ball to one another. Researchers
claimed that they were forced to look for positive findings
since journals would not accept negative results and fun-
ders expected positive findings. Nonetheless, both journals
and funders refuted this perspective, supporting that their
true concern was the value and the quality of the work.
Editors and publishers added that they rarely, if ever, re-
ceived manuscripts with only negative results. One inter-
viewee even told the story of a new journal dedicated to
negative results which had to be shut down because it re-
ceived “no submission whatsoever” (EP).

Unrealistic expectations Intolerance for failure might
be a simplistic expression of a bigger problem: science
builds unrealistic expectations. Interviewees mentioned
that too much was expected from researchers, poten-
tially leading to frustrations, integrity deviations, or burn
out. Different forms of expectations were perceived as
being excessive and unrealistic. First, expectations of
high yielding results, and extraordinary findings were
considered to be embedded in the core of how science is
evaluated. As we mentioned above, expectations of
extraordinary findings imposed the wrong incentives on
research  practices. Such unrealistic expectations
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encouraged researchers to blend science and story-
telling to embellish their findings. Second, expectations
that researchers should work out of passion without per-
sonal benefits also surged from our interviews. Re-
searchers were expected to work out of devotion
without seeking personal gains or compensation. Many
interviewees expected researchers to work outside ordin-
ary schedules,” to travel abroad regularly, and eventually
even rethink their work-life balance to adapt to the de-
manding research life (see relevant quotes in Supple-
mentary file section 6). Unfortunately, such expectations
of personal sacrifice are not benign on researchers and
research students. As we have briefly discussed above,
several researchers who changed career explained that it
was difficult to conjugate their professional and personal
life, and that they felt the need to sacrifice the latter to
ensure their professional survival. For many, the diffi-
culty to keep a sane work-life balance played a signifi-
cant role in their decision to move away from academia.
But even those who suffered the effects of excessive ex-
pectations tended to perceive “real scientists” as those
who should be passionate, devoted, and who give more
than they could. Worrying about this unrealistic per-
spective and about the implications that unattractive re-
search careers may cause in the long run, one policy
maker or influencer advised that research careers and
expectations should be revisited so that researchers do
not have to “sacrifice their wellbeing and their participa-
tion in the pleasures of a good economy just because they
love science’.

Competition, hierarchy, and unfair advantages A few
additional problems were linked to the social relation-
ships which characterize the academic culture, such as
competition, hierarchy, and advantages due to network-
ing. The issue of competition raised mixed reactions
from participants. On the one hand, some interviewees
mentioned that competition was a necessary element of
academia since it drove productivity and excellence
while imposing limits on the authority of single re-
searchers. Yet, most worried that competition was so
strong that it challenged collaboration, collegiality, and
openness. Not too far from competition, hierarchy was
another problem mentioned by several interviewees. In
discussing with research students and laboratory techni-
cians, we understood that hierarchies were inherent to
academia and that they deeply influenced interactions,
openness, and integrity. For example, both technicians
and PhD students mentioned that they would find it
very difficult to openly criticize the conclusion or dubi-
ous behaviour of the principal investigator of a labora-
tory. Technicians mentioned that they would not dare to
flag mistakes and errors because they felt that principal
investigators had greater expertise and were “much
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smarter” than them. PhD students, on the other hand,
said they wouldn’t dare to disagree with a supervisor’s
inadequate practices (the example of gift authorship
was used) because they were worried that the super-
visor would “make it hard” on them and might not
allow them to graduate. Researchers, on the other
hand, criticized issues linked with inequities in statute
and reputation between researchers, mostly related to
career stage as we described above in the struggles of
early career. Another relational component raised as a
problematic was the wunfair advantages that re-
searchers can obtain from their networks. Networking
is an inherent part of science and was mentioned
many times as an essential factor for success [34]. To
some, there was comfort in knowing that good rela-
tions can bring “favours” in case of need. Yet, most
interviewees expressed discomfort and frustration
about the advantages that networks and relations
could vyield, arguing that they often biased funding
and publishing review processes. Refuting this idea,
funders maintained that they make efforts to recruit
international peers to minimize conflicting interests,
while editors explained that the review process and
the dependence on external reviewers assessments
cancelled such biases. To substantiate this claim, edi-
tors provided examples where editors themselves have
had their submissions rejected in their own journals.
The discrepancy between the perspectives of re-
searchers and the perspective of funders and editors
makes this issue of unfair advantages difficult to
resolve.

Punitive, not preventive Adding to the above problems,
a few interviewees worried that the scientific culture fo-
cused on punishment rather than on prevention of mis-
conduct. Even though only a few interviewees
mentioned this problem, their perspectives raised ques-
tions which are scarcely addressed in the current integ-
rity discourse. A policy maker or influencer worried
about the lack of a second chance for researchers con-
victed of misconduct. He explained that once miscon-
duct is proven, universities generally ban or shame the
convicted researcher without offering any later contact,
support, or chance for retaliation. This interviewee be-
lieved that instead, institutions would benefit from re-
habilitating deviant researchers and involving them to
teach others how to avoid such mistakes. He believed
that this would lead to higher relevance of integrity
training, and would avoid that researchers who commit-
ted misconduct simply move on to a new university
without any kind of follow up or notice — an issue that
often happens in Europe where misconduct cases are
not always disclosed publicly.
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A general resistance to change

In the final portion of our questions on research integ-
rity, we asked researchers ‘who they believe was respon-
sible for promoting integrity’. Although selected actor-
specific responsibilities were mentioned, we quickly rea-
lised that integrity was generally seen as a shared re-
sponsibility in which all actors have a role to play.

“So I think that it’s a broad ecosystem, and everyone
has a role to play in that.” (EP)

“I'm not going to say one person. I think it’s an ex-
tremely complicated theme, and extremely compli-
cated idea, concept ... So you cannot focus on one
person. You need to target a lot of people.” (RCC)

“Everybody [laugh]. Everybody has their share of re-
sponsibility, of course.” (PMI)

This sharing of responsibilities, however, appeared to
downplay individual responsibilities and to trigger a
shared feeling of helplessness. For example, re-
searchers believed that, to survive in the current sys-
tem, they had to play by the rules of the game even
if they disagreed with such rules. Institutions felt
powerless on their own, and some interviewees even
believed that it was unrealistic to believe in any dras-
tic improvements.

“Everyone is behaving like this. Everyone is saying
‘Let's go for the safe road because this is how it is
otherwise I will never get funding, so ..
(Researcher)

“One institution cannot change that.” (RIL)

“I don’t think we can expect, realistically speaking
— but it’s cynical maybe — we can expect the great
world change. It couldn’t change. You can try to
make the ships sail a bit more in another direction
but you cannot turn it. Therefore it’s too deep. The
idea is ... The views on what science is and how
people work is too deep. It might be cynical if 'm
saying it now.” (RCC)

Lacking the empowerment or hope to take action,
interviewees tended to transfer the root of the prob-
lems from one to another, creating a circle of blame
which fostered frustration and distrust between actor
groups. For instance researchers had to cut corners
because research institutions pressure them to pub-
lish; research institutions had to push researchers to
publish because policy makers distribute structural
funding based on publication and research outputs;
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policy makers had to distribute funding based on
publications because society wants a return on its in-
vestment, etc. In other words, each actor appears to
use the failures of higher actor groups to justify its
personal inability to endorse best practices. But the
complex interplay between actors also led to smaller
circular criticism. For example, researchers criticized
funders for evaluating them on quantity rather than
on quality. But funders explained that even when they
have policies in place to ignore quantity, peer-
reviewers — who are themselves researchers —
tended to cling to old quantitative metrics. Similarly,
universities criticized that journals looked for hype ra-
ther than quality, but journals believed that the real
problem was that universities used journals to evalu-
ate researchers, not the decisions that journals take
on what they choose to publish. Given the popular
perspective that science is built around a community
where all actors share the common goal of advancing
knowledge, internal distrust and lost hopes for true
change are necessarily a worry for the future.

Discussion

The present paper reveals a rich account of various
stakeholders’ perspectives on the problems that affect re-
search integrity and research culture. The paper comple-
ments associated findings on definitions and attribution
of success in science [34]. While it is technically impos-
sible to integrate all diverse and sometimes inconsistent
responses in a well-structured discussion, we would like
to highlight three main findings from our paper series
which provide insights for the next steps towards better
science. Specifically, we wish to show how our findings
align with the pressing need to i) revisit research assess-
ment, ii) tackle inadequate climates, and iii) foster inter-
actor dialogue.

First, it is clear that the problems and frustrations
raised by our respondents were intimately connected to
the way success is attributed in science [34]. Pressures,
incentives, expectations, and competition are all related
to the way in which researchers are assessed. Conse-
quently, the revision of research assessment needs to be-
come central to the integrity discourse. In the associated
paper, we show that part of the criticism against current
assessments resides in their overreliance on reductionis-
tic metrics [34]. While we understand the strong em-
phasis on metrics from a pragmatic point of view, in
practice, our participants considered reductionistic met-
rics as imprecise, disruptive, and at the very heart of
most problems afflicting science. Without discrediting
excellent science that yields remarkable metrics, we
must recognise that excellent science does not necessar-
ily translate into such metrics and that current output
metrics provide, at best, a reductionist picture of the
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qualities and merits of researchers. The lack of consider-
ation for important research processes such as openness,
transparency, and collaboration may dissuade re-
searchers from investing in such practices which are ul-
timately essential for the quality and the integrity of
science. In current research climates, researchers who
commit to good science regardless of short term impact-
ful outputs might even place their career at risk. Wide-
spread expectations of extraordinary results further add
to the problem, not only by suggesting that extraordin-
ary science should be the norm — a paradox in itself —
but also by devaluing negative findings and small-steps-
science, both of which are key to advancing knowledge.
And vyet, current assessments were also said to ignore —
even inhibit — high risk innovation, originality, and di-
versity. Considering all this, it is obvious that research
assessments must be addressed. A number of recent ini-
tiatives, such as the Declaration on Research Assessment
(DORA [46];), the Leiden Manifesto [47], the Metric
Tide [48], the Hong Kong Principles for Assessing Re-
searchers [49], and numerous scientific editorials and
public fora (e.g., [50-53]) are important pioneers in ex-
posing the challenges of current assessments. Our find-
ings echo these challenges and further link current
problems to research integrity, thereby reinstating that
research assessment must become central to the dis-
course on research integrity.

Second, our findings suggest that approaches to foster
integrity should focus on changing research climates ra-
ther than on individual behaviours. Our findings are far
from the first to highlight the crucial role that research
climates play on research practices and integrity ([23—
32], or more details in [33]). Still, in today’s academia,
the majority of approaches aiming to tackle integrity is-
sues capitalise on personal behaviours rather than on
systemic problems behind faulty research climates [33].
This person-centred perspective has profound implica-
tions on the way we perceive integrity. On the one hand,
it implies that research integrity is predominantly a re-
sponsibility of researchers rather than a shared responsi-
bility of different stakeholders. In fact, codes of conduct,
integrity courses, whistleblowing channels, and internal
oversight all capitalize on individual researchers. With-
out discrediting the value of these approaches in build-
ing awareness around research integrity, our findings
support that other actors also have a crucial role to play
in reshaping research climates. Important initiatives
from institutions, funders, and policy advising groups
are stepping stones in extending the responsibilities for
research integrity (e.g., [54—56]). The recommendation
from such reports, however, need to lead to concrete
changes in practices and policies. On the other hand, the
person-centred perspective of integrity also ignores the
pervasive dissonance between what researchers know
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they should do (i.e., integrity) and what they need to do
to survive in their career (i.e., success). Our findings sug-
gest that research careers are precarious, highly competi-
tive, and that they can impact the wellbeing of
researchers. Young researchers in particular often lack
the resources, guidance, and support they need to flour-
ish or simply to migrate smoothly to careers outside aca-
demia (also see [57-59]). Adequate support for
researchers, including through an attentive consideration
of their well-being and struggles, should be an immedi-
ate priority within research institutions. In the long term
however, funders, institutions, and policies will need to
work together to address the imbalance between junior
and senior career opportunities as well as the problem-
atic high-expectation, short-term, and insecure contracts
that dominate early research careers. The tenacious cul-
ture that currently disrupt integrity will only change if
researchers are given a chance to survive the system
without feeling the need to compromise integrity.

Finally, our findings reinforce the need for inter-actor
dialogue in discussions on research integrity. When de-
scribing success in science, we argue that a comprehen-
sive inter-actor dialogue is needed to combine different
meanings and expectations of scientific success [34].
Similarly, when discussing problems of science with
multiple actors, we understood not only that perspec-
tives differ from one actor to the next, but that the lack
of inter-actor discussion leads to a circle of blame in
which no one feels able to tackle the problems. Even
though actors depend on one another, the opportunities
to discuss and share decisions between them are limited,
especially for early career researchers. This segregation
leads to misunderstandings, false beliefs, and missed op-
portunity for joint actions. As researchers, we were our-
selves surprised to realise that pressures also affect
institutions, funders, editors, and policy makers. We thus
believe that the best way forward is to create fora for
participatory decisions on topics of success, assessments,
climates, and integrity. Prioritising opportunities for
inter-actor dialogue and actively seeking the voice of
overlooked actors will help reduce victimisation and
blame and promote well-considered joint action.

Study limitations

A few points are important to consider when interpreting
our findings. First, when discussing a topic such as re-
search integrity, participants may feel that they have to de-
fend or conceal the practices in place at the organisation
where they work, resulting in a possible lack of transpar-
ency. Ensuring confidentiality is essential to obtain trans-
parent answers. To minimize risks of identification, we
grouped responses by general actor group rather than by
individual participants, and decided that any potentially
damaging information revealed during our interviews or
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focus groups would remain confidential, even if it revealed
possible misconduct. After the focus group discussions,
researchers, research students, and laboratory technicians
were given a list of contacts where they could safely de-
clare or discuss possible misbehaviours, but the research
team preserved full confidentiality on possible misconduct
revealed within this project and did not intervene further.
Consequently, although we cannot guarantee the accuracy
and transparency of participants’ response, we ensured
that participants felt confident that they could be honest
without risk.

A few general limitation also applied to both portions
of this study (i.e., also included in [34]). First, given the
exploratory and qualitative nature of this project, our
sample is neither exhaustive nor fully representative. We
chose to ask for personal perspectives rather than official
institution or organisation views since we believed it
would allow us to capture genuine beliefs and opinions
and avoid rote answers. We thus encouraged partici-
pants to share their personal thoughts rather than the
thoughts that could be attributed to their entire actor
groups, institution, or organisation. We considered that
these personal beliefs and opinions are crucial in shaping
the more general views of organisations, yet we urge our
readers to remain careful when making group compari-
son and generalisations.

Adding to the above concern, it is important to
keep in mind that the research world is complex and
not organized in distinct actor groups. Participants
could often fit in more than one category by endors-
ing several research roles. We asked all participants
whether they agreed with the category we assigned
them in, and we refined and exemplified the defini-
tions of our actor groups to reflect the participants’
distinctions. Yet, we had to consider each actor cat-
egory not as a closed box with characteristic opinions,
but as a continuum which may or may not hold di-
vergent views from other actor groups. Our findings
helped capture views which may have been over-
looked in past research which focused on researchers,
but should not be used to discriminate or represent
the opinions of entire actor groups.

Finally, it is important to consider that given the rich-
ness of the information gathered, certain findings may
be displayed with greater importance than others simply
based on the authors’ personal interests. We were care-
ful to include also the views we disagreed with or found
to be of limited interest, yet it is inevitable that some of
the selection and interpretation of our findings was in-
fluenced by our own perspectives. To maximise trans-
parency on the genuine views of our informers, we
supplement our interpretation of the findings with
quotes whenever possible, most of which are available in
the supplementary file.
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Conclusions

Our findings shed light on the complex interplay be-
tween success, research culture, and research integrity.
Involving not only researchers, but a wide range of ac-
tors who hold different roles in science, we showed that
there is great tension between what researchers should
do to advance science, and what they had to do to be
successful. This finding resonates with debates that have
been taking place in the past few years. But despite
heated discussion, initiating changes in research climates
takes time, effort, and broad coordination. Our findings
extrapolate a few action points which might help coord-
inate such changes. First, assessments of success must
be tackled and must become central to the integrity de-
bate. Second, approaches to promote better science
should be revisited to address the impact that research
climates have on research practices and research integ-
rity rather than to capitalize on individual researcher’s
compliance and personal responsibility. Finally, inter-
actor dialogues and shared decision making are crucial
to building joint objectives for change. Such dialogues
should actively seek the voices of parties which are for-
gotten from the current discourse, and should genuinely
aim to construct a collective understanding of the prob-
lem so that actors can join forces for change.
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