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Executive summary

Octopus (octopus.ac) is a new research publishing platform with the goal of
reforming how research is conducted, shared, and reviewed. It is different from
other open research platforms by breaking down the reporting of research into
eight distinct elements:

e Research problem

e Rationale/Hypothesis

e Methods

e Results

e Analysis

e Interpretation

e Real world application

e Peer review of any of the above

This platform encourages the publication of research in smaller increments, with
a lower barrier to entry compared to the traditional journal article format. In
addition to being free-of-charge for authors, Octopus is distinct from other
platforms because it requires published items to be linked to one another. For
example, a method proposed by one researcher could be linked to a hypothesis
(or multiple hypotheses) published by another.

Ultimately, Octopus aims to reform research culture in five ways:

1. Reducing barriers and hierarchies that restrict research sharing, leading to
more meritocratic recognition (especially for early career researchers and
specialists)

2. Reducing pressures that can lead to questionable research practices (QRPs)

3. Addressing factors that lead to certain topics and types of research being
favoured

4. Reducing bias in the assessment of publications and their quality

5. Encouraging more openly collaborative ways of thinking and working -
division of labour and open critique of all parts of the research process


https://www.octopus.ac/

To understand whether Octopus is achieving these aims, and if its offering could
be improved, we conducted a baseline evaluation of the academic research and
publishing ecosystem. To do so, we employed three methods in order to achieve a
broad understanding of research culture across different fields. Implementation
details for the three approaches are described in the appendix, and summarised
here:

e Literature review - To avoid duplicating past work, and incorporate previous
findings into our conclusions, we conducted a literature review on published
studies on research culture relevant to the five aims of Octopus. This included
informal searches, and keyword-based systematic searches on major
publication databases.

e Semi-structured interviews - We invited researchers across the social, natural,
and applied sciences to 1-hour interviews. These comprised open-ended
questions regarding how they perceive the culture in which they work,
specifically with regards to division of labour, sharing practices, giving and
receiving critique and credit, and views on their careers.

e Online survey - We conducted an online survey to gather input from a greater
diversity and number of researchers. It contained questions regarding overall
research culture, barriers to sharing, division of labour, and factors affecting
research assessment.



https://opendefinition.org/od/2.1/en/
https://opendefinition.org/od/2.1/en/
https://doi.org/10.1038/sdata.2016.18

Summary of findings

Our evaluation revealed a wide variety of barriers to more open sharing of
research. While some are related to perceived or experienced biases based on
personal characteristics such as gender or inequitable access to support, most
result from a research culture that primarily assesses achievement and quality
through traditional, peer-reviewed papers. This focus, and the resulting competition,
encourages researchers to hide their work at least until a traditional journal paper
is published. In some situations, these pressures lead to questionable research
practices (QRPs), such as data manipulation to achieve an “interesting” or statistically
significant result more likely to appeal to a journal with higher impact metrics or
perceived “impact”. In general, open research practices are viewed as not beneficial,
or even detrimental, to job security and career advancement. This is especially
true given competing demands and the need for academics to prioritise their
time on outputs that count in assessments that they are subject to.

The following summarises how our findings relate to the aims of Octopus, with
more detailed results described in subsequent sections of this report.

Barriers and hierarchies that restrict research sharing

Lack of time was one of the most prominent barriers to research sharing, as noted
in the literature review, interviews, and the survey. Data from the interviews
suggested that this may arise from researchers being incentivised to prioritise
other activities, such as publishing papers in high impact journals or networking
to gain influence and power, which directly benefit their careers.

The interviews and survey also revealed that the fear of scooping constitutes a
major barrier to sharing research. This is related to a highly competitive culture
which places great value on being first with “findings”. And since traditional
journal articles are the only recognised way for receiving credit for research, other
forms of sharing such as publishing methods or data are heavily discouraged. In
addition, since institutions tend to reward flashy research — such as those with a
“sound-bitey” story or can claim very high and dramatic “impact” - researchers
are afraid of sharing outputs which may be immature (e.g., intermediate work
that is still subject to revision) or incorrect.

There is also inequitable access to resources — such as funding — to support research
sharing. This can be seen through our interviews and survey, where respondents
are mostly based in the Global North and typically did not express these problems.
On the other hand, the literature review showed that, among other global
inequities, researchers from less affluent backgrounds are being excluded from
academic discourse simply because they cannot afford to publish their work in
the same venues.



Pressures that lead to questionable research practices (QRPs)

Some interviewees discussed how the untenable stresses of academia force
researchers into QRPs, such as data manipulation. The literature review revealed
several factors leading to this stressful environment, such as a focus on the
quantity of papers rather than quality; or the pressure to obtain only positive or
novel results. These factors are mirrored in our survey results, where the trendiness
or novelty of research is viewed as at least as influential (and possibly more so) as
methodological rigour.

Factors that lead to certain topics and types of research being
favoured

Our literature review, interviews, and survey did not reveal specific factors leading
to certain research topics being favoured over others. Instead, our findings in this
area showed that factors leading to QRPs are similar to those favouring the
publication of certain types of research. This includes a research culture which
values positive or flashy results. For example, one meta-study in our literature
review found that papers with positive findings are cited twice as often as those
without. Journal editors also consider the newsworthiness of an article which
favours research with dramatic results.

Bias in the assessment of publications and their quality

Our study revealed multiple causes for bias in research assessment. One is
discrimination based on the personal characteristics of the researcher, which may
be, but not limited to:

e Gender

e Primary language

e Geographical location

e Personal and institutional prestige

In addition, one of the largest sources of bias in assessment is a perceived over-
emphasis on a researcher’s publication record. Metrics tend to measure quantity
over quality, to the extent that competition to put one's name on a paper matters
more than its content. In this race, power and seniority often decide authorship,
while leaving behind junior researchers or specialist contributors. The latter could
include those in “plumbing” roles like statisticians, or those with crucial tacit
knowledge such as local “fixers” in a social sciences study. And because of this bias,
researchers feel pressured to expend substantial effort on networking to build up
connections and prestige.



According to our interviews, institutions — such as universities, academic journals,
or funders —also tend to favour research with a “good story” with “impact”, and
researchers are pressured to present their work in those terms. Similarly, our
literature review suggests that “novel” findings are favoured. Our interviewees
lamented the need to be “sound-bitey” where "...it almost feels like [..] I'm a novel
writer instead of a researcher.” They fear that this bias disadvantages the mundane
but important “grunt” work in research that does not have glamorous narratives.

More openly collaborative ways of thinking and working

Existing literature focused on the value of collaboration in research, such as
increased productivity, or the development of novel ideas via contributors with
different backgrounds. Currently, collaboration occurs more often for higher-level
tasks such as when defining the research question, interpreting analyses, or
applying results to a different context.

While those we interviewed described many problems with the research cultures
they inhabit, they also suggested solutions:

e Focus on processes instead of outputs - Instead of measuring the number of
papers that a researcher has published, focus on providing useful feedback on
how their work is conducted. Interviewees consistently stressed that a key
benefit to the more open sharing of research is receiving feedback, especially
during its early stages to improve methodology.

e Value null or negative results - Research culture should value null or negative
results at least as much as positive ones with a flashy story. Similarly, researchers
should be rewarded for being open about mistakes and what could be learned
from them.

e Recognise diverse forms of contribution - Authorship on traditional papers
do not reflect the diverse forms and magnitude of contributions to research.
There should be a more granular approach to giving credit that reflects
contributions throughout the research lifecycle from ideation to execution.
This can also partly alleviate concerns about scooping.

¢ Provide space and recognition for specialists - Academics are required to be
generalists, taking on roles outside of research such as teaching, administration,
fundraising, mentoring, among others. Rather than being good at everything,
many interviewees wish for space to focus on their strengths in research and
be recognised for it with a secure career.

¢ Assessments should be assessed - The way assessments for funding and
career advancement are conducted should be subject to rigorous, scientific
scrutiny and improvement just like any other research.



¢ Provide opportunities for feedback outside traditional peer review - There is
widespread sentiment among interviewees that critique of research is crucial,
especially in its early stages. Currently, however, feedback is only formally given
during peer review of traditional papers. Outside of that, researchers are
hesitant to give unsolicited critique, sometimes with fear of retribution.

Some of these solutions are congruent with the aims of Octopus and the problems
it can solve, which we will discuss next.



Implications for Octopus and open research

......................................................

» Competitive environment

Such as:

- Lack of time/ resources
- Lack of career benefit

- Don't know where/how
- Restrictive policies

Barriers to
sharing

Biases

Based on:

- Credentials

- Positive findings

- Personal characteristics
- Native language

Poor incentives

Including:
- Pressure to be the first
- Quantity over quality

- “Prestige” over quality
- A “good story”

Figure 1. High level diagram of issues as identified from our evaluation. The pathway
from assessment to recognition passes through the lenses of bias and incentives - the
latter causing additional pressures towards questionable research practices - which
tend to result in inappropriate recognition. The whole process takes place within a
competitive environment, enhanced by the inappropriate recognition (especially the
lack of reward for specialism) which also raises barriers to sharing and open practices.

7



Figure 1 summarises the issues that affect researchers and the research culture,
as identified by researchers themselves through our interviews or survey, and
from the existing literature on the topic.

Essentially, assessment (either for funding or for career advancement) drives the
incentive system for research and researchers, and it is focussed heavily on what
researchers publish (since this is currently the tangible, public output of research
that can be assessed). Assessment, of course, creates a competitive environment -
which is inevitable when funding and career opportunities are limited.

This competitive environment, then, surrounds the publishing system, as the
main arena for researchers to try to gain recognition. Unfortunately, the path
through the publication system to recognition is affected by the filters of biases
(many unintentional but inevitable without mitigation, such as bias against non-
native English speakers), and by a system of incentives that do not support best
practice because they have not been designed with that in mind (such as the
pressure for “novelty” or “a good story”).

The poor incentives tend, instead, to cause pressure for QRPs, and those, alongside
the action of the biases, can lead to inappropriate recognition rather than
recognition on true merit.

The whole system also inevitably drives a number of barriers to sharing research
and its outputs, since these are not incentivised, and indeed the competitive
environment sometimes actively acts to make it better not to share. Because of
the lack of recognition for open sharing practices, many researchers do not have
the time or financial resources to become trained in them, or carry them out.

The high prevalence of inappropriate recognition itself then feedback back into a
vicious circle, as it can lead to a feeling that specialism is not rewarded and that
researchers need to be “good at everything” (especially since producing a whole
paper requires a lot of different skills, and collaboration is not well incentivised),
which makes researchers feel an increased sense of pressure and competition as
well as lack of professional satisfaction.

These findings chime well with the different aspects of the system that Octopus is
designed to improve or mitigate.

Octopus is an alternative publication system specifically designed with the aim of
removing many of the biases and the perverse incentives that affect the pathway
from assessment to recognition.

The table below shows the main issues discovered during this evaluation and
how Octopus’ design should help improve them:



Researchers with prestigious Researchers’ institutional affiliations and
credentials get preferential credentials (including geographic

publication and assessment of their location) are not displayed on publications
work (this is stored as meta-data for reporting

purposes only)

Research that produces “positive” All research can be published - there are

findings is more likely to be no barriers to publication.

published and assessed highly
Publications are assessed (post-
publication) on their intrinsic qualities,
rather than their impacts (i.e. what is
important is how well the work was done,
not what it ended up showing)

Researchers with certain personal Researchers’ surnames and initial only
characteristics (e.g. sex, ethnicity, are shown on publications to reduce
age) are treated differently during opportunities for unintentional bias

the publication and assessment (first names and more details are available
processes if clicked-through to allow disambiguation

and further background on a research to
be available)

Researchers who are not native or Publications are welcomed in any
as-native speakers of English find it  language. Automatic language translation
harder to publish or are assessed is anticipated as a feature in the near
less highly future to make the platform truly

language-agnostic.

There is an incentive to “be first” Publications are assessed only on intrinsic
and have “novel” findings (over qualities (i.e. how well it was done)

doing careful and high quality

research)

There is an incentive to produce a Publications are assessed only on intrinsic
lot of publications (over doing high  qualities (i.e. how well it was done)
guality research)

There is an incentive to publish in Publications are assessed only on intrinsic
“prestigious” outlets and work on gualities (i.e. how well it was done)
“prestigious” subjects (over

intrinsically high quality work)




There is an incentive to “tell a Publications are intentionally non-

good/impactful story” in a narrative. Each is a small piece of work,

publication judged entirely on its own merits.. The
publications are linked together to
improve discoverability, collaboration and
emergent findings

By tackling these biases and improving the incentives, Octopus aims to ensure
that the pathway from assessment to recognition is no longer skewed.

The breaking down of the assessment units from a traditional, peer-reviewed
journal paper into smaller, more specialised units, also tackles the perceived issue
of lack of recognition for specialism. This should also remove the feedback loop
identified which increases the sense of a competitive and unfulfilling professional
environment (as well as improving meritocratic recognition overall).

The barriers to sharing research that have been identified also need to be addressed,
in order to unlock the full potential of Octopus. These include a lack of knowledge
about how and where to share, and policies that actively (unintentionally) make
sharing difficult or impossible.

What we have learned about research culture, then, suggests open research
publication platforms such as Octopus could be an important mechanism for
achieving various reforms, but need to be supported by those who carry out
assessments for funding or for career advancement.

For example:

e OQutreach and education about Octopus (and other similar platforms) would
alleviate a substantial barrier to sharing, as respondents to the survey and
interviews often do not know how and where to publish non-paper-based
research outputs.

e Funder and institutional policies need to be checked to ensure they reward
and do not hinder good research sharing.

e Overtly recognising the value of good ideas and methodological innovations as
much as data or results would help address concerns about “scooping”,
whereby researchers feel that they only get credit for work if it involves a
“finding” (and a “positive” finding at that).

e The eight Octopus publication types can both allow recognition for forms of
research other than “results”, and bring recognition to specialists — such as
data scientists or data collectors — especially if research assessment can
recognise these contributions.
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e Breaking the link between “results” and other parts of the research process
can, as in registered reports as well as modular publication platforms such as
Octopus, mitigate the pressure for QRPs and publication bias in order to
produce “positive findings”.

e Peerreview (and the proposed ratings system) within Octopus, focussed as it is
on smaller publications than an entire “paper”, could help assess the intrinsic
qualities of research, without such an assessment being influenced by the
potential findings and implications of it, again focussing the incentives on
research quality and minimising publication bias and the pressures for QRPs.

e The Octopus open peer review mechanism could satisfy the strong desire for
early feedback when developing studies, particularly if the risk of retribution
can be mitigated.

e The removal of first names and institutions from the top of publications within
Octopus (which could potentially be extended to an entire replacement of
names by ORCID iDs) helps remove some cues for unintentional bias (gender
and institutional) by making a reader follow a link to find out more details of
any individual author. This allows readers to read and assess the quality of a
publication more on its own merits, rather than unintentionally noticing
gender and institutional cues that might bias their assessment.

e The use of automatic language translation (with care, to avoid mistranslation
incidents) could help reduce the biases faced by non-native English speakers.

During the interviews, participants struggled to break down research in their
disciplines into an ordered, discrete set of steps. In addition, we received criticism
during the survey that it was framed around the natural and applied sciences
without consideration for other fields, such as the arts and humanities. This reflects
the diversity in how research is done within and across disciplines, and where
Octopus could be placed within the wider open research publishing ecosystem.
For example, while Octopus presents itself as the “global primary research
record”, its eight ordered publication types might not be the one size that fits all
forms of research. Indeed, it is unlikely that the “research” Octopus currently
claims to represent includes fields such as, but not limited to, the arts and
humanities. This should be clarified on its website. In contrast, some platforms
allow publishing individual components of research without an overarching
structure. For instance, GitHub is commonly used to publish the code behind
scientific software, though it was not originally conceived for that purpose.
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Some of the issues revealed by our study — such as the culture around chasing
novelty and a “good story” — might need to be tackled through using a publishing
platform like Octopus (which offers itself as a venue where there is no need for a
story) as places to carry out research assessment, breaking the current perceived
link between “good story” and “good research”. Such platforms can sit alongside
outlets where a story is the driver of readership (and those story-driven articles
could be commissioned by such outlets, and potentially even authored by, and
with commensurate credit to, story-writing specialists such as science writers and
journalists). This could be part of a broadening of what counts as a research
“output” in assessments to include non-narrative publications. It could also
improve recognition for specialist contributions — such as that from statisticians,
methodological experts, or local “fixers” — and be part of a movement to include
criteria for doing open research in assessments. These reforms should be sensitive
to the fact that researchers, especially academics, are already overburdened, and
for open research to be prioritised and become the norm, other dis- or mis-
incentives should also be tackled so that what is being assessed is “different” and
not “extra”.

In summary, the evaluation shows us that Octopus, while not sufficient in itself,
could be seen as a necessary part of realising systematic reforms in research
culture, especially with regards to research sharing and assessment. The rest of
this report discusses in more detail the findings from our literature review,
interviews, and survey.
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Literature review

A total of 396 titles and abstracts and 381 full-text articles were processed. After
duplicates were removed, we started processing articles for eligibility. After full-
text assessment, 127 articles were excluded. Thus, 269 articles were considered as
eligible and relevant for the literature review. Following our five research
questions, we have split our findings into five sections. Every section presents
information found in the literature related to these research questions, and
identifies gaps.

Research Question 1: What are the barriers and hierarchies
that restrict research sharing, and therefore impede more
meritocratic recognition (especially for ECRs and
specialists)? (85 articles)

This area yielded the greatest number of sources in our literature search. Based
on the information found, several sub-topics can be distinguished.

Environment and external factors

In this section we will provide an overview of factors that are related to the
environment and conditions where scientists are working. Researchers considered
time pressure to be a powerful factor that impacted the publishing process, as
well as research and data sharing (Chawinga and Zinn, 2019; Spanager et al., 2013;
Stewart et al,, 2020). According to some surveys (Al-Halabi et al.,, 2014; Duracinsky
et al,, 2017, Stewart et al., 2020) and interview studies (Yarris et al., 2014), lack of
time might frustrate data sharing initiatives, cause work-life imbalance, impact
research quality and demotivate publishing in general. It also affects early career
researchers (ECRs), who mentioned that they had no official time for conducting
research (Solaja et al,, 2018) or adequately preparing manuscripts.

This factor was followed by a lack of guidance. Some surveys reported that scientists,
especially ECRs, were not given enough training and mentorship (Turk et al.,
2018). This caused difficulties during the publication process. Another survey
(D'Souza et al. 2018, Editage Insights 2018) showed that early career researchers
(ECRs) needed more guidance on Open Access (OA) publishing. Respondents of
another survey stated that they lacked data management and publication skills,
and were uncertain about organising and preparing data for sharing (Houtkoop
et al,, 2018). The majority of those who shared such experiences, mentioned that
they would like to have more training and education in this area.
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Another factor that affected research culture was limited support, resources and
funding. Paying Open Access fees by individual researchers was considered
problematic (Fuller et al., 2014; Nyamai et al., 2020; Schroter et al,, 2005; Severin et
al.,, 2018). A qualitative study by Watkinson and colleagues (2017) highlighted that
the OA system creates barriers to publishing and inequity of access to funds for
individual researchers; therefore, they can struggle to pay publishing fees. Some
reviews (Day et al., 2020; Misra, 2016; Vervoort et al., 2021) supported this point, and
also mentioned the problem of paying fees. Results of the review by Siler and
colleagues (2018) show that authors from high-ranked or well-funded institutions
are more likely to have the resources to allow them to choose publishing options.
Therefore, “there is stratification in institutional representation between different
types of publishing access, there is also inequality within access types” (Siler et al,,
2018, p. 1). As a part of a larger perceived problem, some respondents believed
that time and resources of grant proposals were used in inappropriate ways,
making academics do more administrative work instead of focusing on research
itself (Herbert et al., 2013).

The competitive environment was also mentioned as a barrier. Researchers
pointed out that an unsupportive and competitive environment made them
uncertain or unwilling to share research data (Stevens et al,, 2021; Stewart et al,,
2020). In publishing, there is a tendency to include the names of authors from
high-income countries in the first and last positions, and not to list authors from
low-income countries (Rees et al., 2017). A competitive environment also has a
negative effect on ECRs. In an attempt to create a reputation and to be published,
they might become victims of predatory journals (McCann and Polacsek, 2018).

A lack of advantage or professional reward was also mentioned as a barrier to
sharing data and publishing open access (OA). A survey by Stieglitz and colleagues
(2020) discovered that researchers do not want to share data due to fear that
other researchers will benefit at their expense because findings are more valued
than data themselves, so academics will not receive the expected recognition for
their work. Some studies showed that academics do not feel valued enough
when publishing OA or do not see OA publishing as beneficial for their career
(Mozersky et al.,, 2021; Turk et al., 2018; Yarris et al., 2014). Many researchers may
simply not consider the benefits of publishing OA, and instead prioritise publishing
in journals with a high reputation, as they consider this important for career
progression (Kdster et al., 2021; Kuballa et al., 2017; Severin et al., 2018). Additionally,
there is evidence that authors may perceive open access publications as being
less prestigious and lower quality than closed publications (O’'Hanlon et al., 2020,
O'Kelly et al.,, 2019). The reputation of OA publishing may also be tarnished by
perceived similarity to predatory journals which also use a pay-to-publish model
(Lam and Langer-Gould, 2021).
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Finally, another barrier was related to journal policies, regarding both open
science (Editors and WHO November 2003 Group, 2004, Ksenija ZecCevic et al,,
2021; Moustafa, 2022; O'Kelly et al., 2019; Singh et al., 2021; Strgmme et al., 2022).
Several reviews pointed out that journals have inconsistent policies for regulation
of open science, preventing authors from sharing their data (Bakker et al., 2017,
Gentemann et al,, 2022; Hrynaszkiewicz and Cockerill, 2012). Another quantitative
study has shown that publishers’ policies play a crucial role in the willingness of
academics to share their data, and weak journal policies or unfavourable policies
may frustrate data sharing initiatives (Chawinga and Zinn, 2019).

Inequalities between countries with different income levels

Another major theme of the barriers to sharing data and research was the
inequalities faced by researchers from countries with different income levels. A
problem that has emerged in the literature is related to limited resources in
middle- and low-income countries (LMIC) (Brant and Rassouli, 2018) and the
dominance of publications from countries with high income (HIC) (Busse and
August, 2020). Among the barriers faced by researchers from LMIC were: struggling
to pay publication fees (Jain et al., 2021), lack of opportunities to participate in
research projects (Eduardo Cazap et al,, 2020) inability to meet journals’' requirements
due to limited access to resources (Turk et al,, 2018), lack of guidance on the
research process (Editors and WHO November 2003 Group, 2004), difficulty of
writing in a foreign language (Brant and Rassouli, 2018), poor access to international
publications or data (Matheka et al., 2014), and lack of education which leads to
poor research quality (O'Hanlon et al., 2020). Also, a barrier of inconsistent internet
access was mentioned (Brant and Rassouli, 2018; Matheka et al., 2014).

Another problem that appeared in this context considered misconduct of
researchers from HIC. Some studies show that scientists from HIC undervalue
contributions from those from LMIC and may at times exploit them (Rees et al,,
2019). Also, there is a tendency unfairly not to indicate the authorship of researchers
from low-income countries, but instead to put the names of authors from high-
income countries (Rees et al., 2017). For instance, according to this study, 40% of
multicountry studies did not include authors from every LMIC involved. This was
caused by power imbalance and “authorship parasitism” among researchers from
HIC.
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Ideological barriers to sharing

Another barrier that prevented scientists from sharing their studies or data online
was concerns about OS practices. One concern researchers had was about data
safety, especially in qualitative research. A survey by (Mozersky et al., 2021) has
shown that only 4% of qualitative researchers have ever shared qualitative data in
a repository. Their main concerns were related to the sensitivity of data, getting
permission from participants, and breaching trust. They also cited a lack of finances
to cover repository costs, lack of guidance on ethics and a lack of assistance with
data anonymisation. Another concern regarding data security was related to the
fine line between predatory journals and OA journals (McCann and Polacsek,
2018). According to this study, predatory publishing has created a negative image
of OA. Some scientists fear sharing their data because predatory journals aim to
make a profit rather than promote scientific activity. Predatory journals may trick
authors by creating false websites, hijacking journals to make them believe that
they are legitimate publishers.

Although barriers to research sharing were, in general, quite widely covered in
literature, some of the predetermined subtopics we posited did not appear in our
literature search corpus, for example, suppression of sharing by human gatekeepers.
This could be due to a variety of reasons: it may have been difficult to find using
our search terms, this subtopic might be under-represented in the literature, or it
may not actually be a significant issue in the research community.

Research Question 2: Which pressures lead to
questionable research practices? (48 articles)

This section focuses on pressures and factors that can motivate academics to
resort to questionable research practices (QRPs). The literature revealed a range
of explanatory factors which may incline academics to unethical activities.

Quantity oriented environment and pressure to publish

One of the most common factors related to research productivity. A survey by
Schoot et. al,, 2021 came to the conclusion that modern research culture is quantity
rather than quality oriented. This point was also supported by arguments from
several reviews (Ball, 2016; Ding et al., 2020; Mads U. Werner, 2021; Nosek et al., 2012;
Schoot et al,, 2021; Vuong, 2019). When academics are rewarded for the number of
publications, it can result in poorer research methods. Such a system creates the
so-called publish-or-perish culture, which “will pressure all but the most ethical
scientists, to overemphasise quantity at the expense of quality, create pressures
to “cut corners” throughout the system, and select for scientists attracted to
perverse incentives” (Edwards and Roy, 2017, p. 53). The pressure to publish a lot
leads not only to a decrease in the quality of publications but also to the dubious
practice of so-called “salami-slicing”: dividing results from one study into many
fragments and using them for different purposes as separate publications.
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Pressure to get positive findings

Another factor leading to QRPs is pressure to get positive results or novel findings.
Several surveys (Fong and Wilhite, 2017; Fraser et al., 2018; José Perezgonzalez et
al,, 2021; Moran et al., 2022; Wolff et al., 2018) have found that research culture is
oriented towards ‘novel’ findings, thereby encouraging researchers to QRPs to
obtain them. Reproducibility is valued less than novelty, and those who have “clean”
data and “significant” results win the race for recognition. This conclusion has also
been supported by reviews (Bergkvist, 2020; Open Science Collaboration, 2015),
meta-studies (Fidler et al., 2017; Nissen et al., 2016), qualitative analysis and analysis
of secondary data (Baldwin et al,, 2022; Gibelman and Gelman, 2005) and other
sources (Laitin et al.,, 2021; Verma and Detsky, 2020). It is inextricably related to
pressure to publish, since “statistically significant findings that are visually and
numerically clean are easier to publish” (Diong et al., 2018, p. 7). Such conditions
force researchers to fight for publication and recognition and incline them
towards misusing data analysis (p-hacking) and selectively publishing results.

Dependence on funding

This kind of pressure was less mentioned than others but still has a significant
influence on research culture. A systematic review and meta-analysis by Fanelli
(2009, p. 9) found that 33% of respondents admitted ‘changing the design,
methodology or results of a study in response to pressures from a funding source”.

Other studies noted pressure from grant schemes (Edwards and Roy, 2017; Fanelli
et al,, 2015; Huistra and Paul, 2022) and demonstrated imperfections of the science
system. According to some interviews conducted with scientists, competition for
money and dependence on grant funding negatively affects research integrity.
The expected results of grant schemes are fundings of research programs and
promoting growth, however the actual results are lack of time for gathering and
thinking about data and focusing on getting the positive results. (Edwards and
Roy, 2017, p. 52).

Hierarchical pressure from superiors/competitive environment

Another factor that can affect research integrity is hierarchical or environmental
pressure. Some meta-analyses (Fanelli et al., 2015) and reviews (Rupp et al., 2019;
Sharma and Verma, 2018) conclude that it strongly affects young researchers,
who are trying to build a reputation and might be subject to criticism from
colleagues. According to a mixed-method study by Gerrits et al., (2020) and some
surveys, competitiveness and hierarchical pressure had a negative impact on
research integrity (Gopalakrishna et al.,, 2022; Metcalfe et al., 2020). Competitive
environments make scientists focus on the speed and statistical significance of
their research in order to build their CVs, get funding or gain promotion. This
affects research integrity and the quality of findings.
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Lack of clear policies

Another factor we identified was related to lack of publishing policies or
consequences for violating norms. Several reviews and commentaries (Bouter,
2015; Ding et al., 2020; Kiri et al.,, 2018) mentioned that scientists committed
misconduct for two reasons. The first one is confusion in definitions of “good” and
“bad” practices. The second one is existing gaps in policies and regulations that
allow the use of QRPs with low risk of consequences.

Research Question 3: What are the factors which lead to
certain topics and types of research being favoured? (20
articles)

In the literature we reviewed, we found evidence relating to some types of research
being favoured in terms of publication.

Types of findings

According to multiple studies, ‘positive’ research findings are favoured in the
literature. Statistically nonsignificant results are less likely to be published (Fidler
et al,, 2017, Fong and Wilhite, 2017; Vuong, 2019). Several studies have found that
current research culture undervalues null or negative findings, which in turn
causes researchers to make changes in statistics (for example, p-hacking, data
dredging, selective reporting) and present statistically significant or positive results
in order to get their work published (Brembs, 2018; Carbine et al., 2019; Nissen et
al., 2016; Smaldino et al., 2019; Schweitzer and Schulz, 2018; Verma and Detsky,
2020: Stanley et al., 2022). A meta-research study by Bram Duyx (2017) found that
papers with positive findings are cited twice as often as negative ones. Pressure to
publish and the desire and incentive to be cited can lead to decrease of quality
and reliability of studies.

The factors which make it difficult to publish null or negative results are the same
as those that lead to QRPs. Firstly, null findings are seen to be less valuable for
publishing by both journals and scientists (Nissen et al., 2016; loannidis et al., 2014).
Under the pressure to publish, authors may “cherry pick” the information and
publish only positive results (Schweitzer and Schulz, 2018). According to Nissen
and colleagues (2016), publication bias is so strong nowadays that a significant part
of scientific literature does not present negative results. This encourages a self-
fulfilling cycle. For example, several reviews (Brembs, 2018; Vuong, 2019) indicated
pressure to publish and the trend of “not to publish negative results” as motivating
factors for scientists to selectively publish positive findings. This, in turn, leads to
biased knowledge (Schweitzer and Schulz, 2018).
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Research in certain journals

A gquantitative research study which analysed poorly and well -cited articles in
orthopaedic journals (Kortlever et al.,, 2019) came to the conclusion that there is no
difference between the proportion of poorly cited articles in subscription-based
and OA journals. This study found that 36% of the total analysed articles were
defined as poorly cited five years after publication. Unfortunately, this study did
not provide information on factors that led to this situation, but it suggested
there is more polarisation in what research receives attention. Other research has
shown that the platform of publishing impacts the number of citations, with
articles from better-known platforms more likely to be cited. For example, according
to (Wakeling et al., 2016), scientists are more likely to cite articles from PLOS ONE
and Scientific Reports than other less well-known mega-journals.

Field of study

Quantitative bibliometric analysis by Lariviére et al., (2015) has shown that there is
a difference between publishing papers in natural and medical sciences (NMS)
and social sciences and humanities (SSH). The results of the analysis revealed that
during the transition to the digital environment, social science communities began
to publish their work in giant commmercial publishers (Reed-Elsevier, Wiley-Blackwell,
Springer-Nature, and Taylor & Francis), while representatives of the medical sciences
preferred to stay more independent and publish in smaller publishers. This
happened due to the fact that the social science communities were more dispersed
and were likely to have fewer resources to adapt to the digital age. Therefore, for
instance, social scientists were more likely to have agreements with commercial
publishers. Consequently, 70% of papers from the top five publishers belong to
the social sciences field.

Another problem that appeared in literature was related to the funding of
different types of research. Some studies mentioned a problem of unfair funding
stratification among different types of research, for instance, education research
and implementation research are underfunded (Duyx et al., 2017; Yarris et al,,
2014). According to Yarris and colleagues (2014), there are a few available grants
that are not enough for covering research projects’ needs.

Gaps

Our literature search yielded fewer results for this research question, compared to
the first two, due to the difficulty of finding specific keywords or phrases associated
with the topic at a feasible level of specificity. The original research question was
designed to cover several subtopics, including the favouring of research that is
attention-grabbing, lack of support for rarer research questions, and preference for
certain types of outputs (i.e., traditional research articles). Our search methods did
not yield results for these subtopics; therefore, they remain as gaps in our analysis.
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Research Question 4: What biases affect the assessment
of publications and their quality? (59 articles)

Our literature search found evidence that multiple types of bias may influence
assessment of publications and their quality. In our analysis, we grouped these
biases into three categories, relating to demographics, geographical factors, and
prestige. Findings for these sections include results of surveys and qualitative
studies and also reviews and commentary articles.

Demographic biases

Gender bias appeared in the literature quite frequently. Several surveys (Cruz-
Castro and Sanz-Menendez, 2021; Fox et al,, 2015; Johnson et al., 2021; Morales et
al.,, 2021; Silberzahn et al., 2018) demonstrated that bias against female researchers
exists in various disciplines. This finding also appeared in reviews and included
such disciplines as medical science (Ingrid Toews et al., 2017; Upthegrove et al., 2021),
economics (Rousseau, 2021), ecology (Eisen et al., 2013; Sing et al., 2017), chemical
sciences (Bennie and Koka, 2021), and biology (David B. Resnik et al., 2008). The
bias against women manifests in multiple ways. Firstly, an analysis of conference
abstracts and whether they were eventually published in a journal found that the
“last author's female gender was predictive of a lower likelihood of publication”
(Johnson et al.,, 2021). Previous studies have mentioned that the assessment
process for journal publications might be affected by subjectivity of editors. Lack
of gender diversity of editorial boards leads to disparity of published papers. In
journals, where editors were male, there was less proportion of female reviewers
(Fox et al., 2015). Secondly, there is an imbalance in the review process which
appears because of the tendency of editors to invite reviewers “like themselves”.
Some reviews (Detweiler et al., 2016; Eisen et al., 2013; Upthegrove et al.,, 2021) and
a survey (Morales et al., 2021) found that women are less likely to receive invitations
for peer review and also that representation of women in positions of senior
author is less than that of men. A survey by Gunthe and Gettu (2022) showed that
the output and quality of research publications by some academics (especially
women and ECRs who moved between institutions, changed career paths or had
a pause in research activities) are not fairly assessed.

Geographical and language bias

These biases affect researchers from low-middle income countries and those
whose first language is not English. Research culture prioritises English today
because all high-ranking journals are in English (Baltazar et al., 2019; Naik, 2017)
and publication in English increases the likelihood of citation (Vinkenburg et al,,
2021). Therefore non-English speaking researchers experience problems with
popularisation of their works (Lawrence, 2007). The prioritisation of the English
language in the academic literature creates a disadvantage for non-native
English speaking authors and forces them to spend extra time and resources
getting their work published (Hagan et al., 2020).
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Another factor which may result in bias against researchers is underrepresentation
of reviewers from low-middle income countries. Reviewers mostly come from
high-income countries, as academics from low-income countries do not have
time and resources to do additional jobs. “Having reviewers mainly from high-
income countries means that the interest of these scientists and populations are
perpetuated, and those in low-resource settings are marginalised” (Cheah and
Piasecki, 2022, p. 1601). Same tendency appeared in a survey by Publons (2018)
that has evidence that reviewers from LMIC are not invited to review academic
papers. This means that researchers from low-middle income countries are not
equally included in the evaluation process.

Bias for author and institutional prestige

Manuscripts are frequently assessed for publication based on status of authors or
institutions or other subjective factors (Detweiler et al., 2016; Cazap et al., 2020;
Eyre-Walker and Stoletzki, 2013), which makes reviews biassed (Nestor et al., 2020).
The fact that reviewing and decision-making often does not happen openly
(Bonn and Bouter, 2021; Wicherts et al.,, 2012; Siler et al., 2015) enables assessors,
even inadvertently, to prioritise manuscripts based on their personal biases. For
instance, assessors may favour articles which cite famous authors (Urlings et al,,
2021, Ggtzsche, 2022), show “significant” findings (Cazap et al., 2020; Ekmekci,
2017; Jannot et al., 2013), or whose authors are based at institutions with more
prestigious reputations.

Research Question 5: How is labour divided across
different parts of the research process? (21 articles)

In this section we will describe particular components of collaboration and division
of labour in the research process. This part will mainly focus on preferences and
perceptions of researchers and their general vision of the collaborative activities
in the research. There still might be more information on this topic; however, this
question was problematic for searching due to keywords specification (topic was
guite broad) and time limitations.

Division of labour

Although the research question was designed to illuminate what division of
labour looks like in current research ecosystems, the literature search mostly
yielded sources focused on the importance of collaboration and how scientists
think the future of division of labour should look like. Some articles distinguished
different types of contributions during the research process. For example, a
mixed-method study evaluating a technological collaboration tool (Julpisit and
Esichaikul, 2019) analysed knowledge sharing practices of research teams and
concluded that collaborative activities could be categorised into four types:
identifying research goals, designing tasks, performing tasks, and writing reports.
"A survey of research teams across a range of scientific disciplines (Lee et al., 2015)
found that while the impact of research increased with team size, the novelty of
research was boosted by a variety of team members with distinct knowledge
bases". In relation to kinds of activities, some studies mentioned the importance
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of “collaborative supportiveness” (Liu et al., 2013; Woodzicka et al., 2015). It may
increase productivity by providing a broader understanding of the research process,
and improve research culture by supporting individual contributions to team
activities. This encourages more collaborative ways of thinking among researchers
and highlights research contributions of individual researchers. Other studies
noted that it is important to value all types of contributions as this affects the
productivity of research collaboration and the research culture itself. (Lariviere et
al.,, 2021; Mauthner and Doucet, 2008; Wolfe and Alexander, 2005). Despite the fact
that many studies have a similar structure (conceptualisation, operationalisation
and written communication), other, more niche and narrow tasks cannot be
ignored. When one type of work is perceived as more worthy than another, it leads
to inequalities across disciplines and teams. Another study by Haeussler and
Sauermann (2020) found that interdisciplinary teams use greater division of labour.

Generalist vs specialist roles

Based on the literature, researchers’ ways of working can be categorised into
several types. Certain studies, both qualitative and quantitative, describe potential
roles for researchers as: generalists (who are team players), specialists (who work
alone) and versatiles (who do both). According to (Lu et al,, 2020), which used more
than 100,000 articles from PLOS and extracted author contribution statements,
generalists are the majority. (Note, however, that this method cannot separate
whether most authors are actually generalists, or whether contribution statements
might be inflated due to pressure to appear as generalists.) Also, a qualitative
study (Haeussler and Sauermann, 2020) has analysed pre-defined contribution
statements from PLOS and found that roughly 22% of authors perform 20% or less
of all contributions (“specialists”), while 29% perform more than 60% of all
contributions (“generalists”). As for the authorship of articles, versatiles are more
likely to be first authors (Lu et al., 2022), confirming past studies (e.g. Lu et al,,
2020) who found that versatiles are most often senior authors and are associated
with funding and supervision.

The topic of the division of labour turned out to be the least disclosed in literature.
There are still gaps in questions of how scientists feel about publishing all parts of
the research process, how they perceive open critique and what parts of the
research process are the most valued.

Conclusions

The aim of this literature review was to understand the state of the research
environment with regard to five of Octopus’ aims. In addition, we identified some
subtopics with little or no coverage in the existing literature. Such sub-topics
include the culture of critique in research and the topic of division of labour and
collaboration in general. The area of favoured topics might be more covered in
literature, however, the complexity of its conceptualisation made it problematic
for us to search. However, the topics of barriers to research sharing and
publication, questionable research practices and bias in assessment have been
well covered in existing studies.
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Interviews

We conducted 60-minute online interviews with 14 researchers from October to
December 2022. While most are based in Europe, we also reached researchers in
Africa, Asia, and North America. More than half of those interviewed were women,
and they represent disciplines across the social and natural sciences, engineering,
and statistics. Several work outside of academia, including government agencies,
private companies, or non-profit organisations.

When asked about how they share research, all respondents indicated that the
traditional peer-reviewed journal article is the most important and primary form
for doing so, with events such as conferences being a secondary way. For some
social scientists, events could also include workshops that gather input from
stakeholders to shape their research. Sharing other aspects of research, such as
data, methods, or ideas, is very rare when compared to traditional papers which
present a complete "story".

Regardless of how sharing is done, almost all researchers we interviewed stressed
the unmet need for more constructive feedback on research, especially in its early
stages. Overwhelmingly, they considered this a key reason for sharing research
because early critique can improve methods before work commences. They
emphasised that the "process" of how research is done is more important than
"output", because "..the process is something you can control".

Sharing research methods is not limited to describing them in the methods
section of a traditional paper, but also refers to other formats in which they are
documented. This includes protocols or software code, where the latter is seen as
occasionally shared but rarely reviewed.

Some interviewees recognised other benefits of sharing research, where it:

e Reduces duplication of precious time and effort;
e Reduces friction in finding and accessing material, such as data;

e Ensures honesty, transparency, and accountability, especially (but not
exclusively) if the research is publicly-funded;

e Creates new opportunities for networking; and

e Acts as a backup of a researcher's work, allowing them to find it again more
easily.

The researchers agreed in principle that open research is desirable. One described
an ideal situation where the entirety of their research is documented in an
electronic notebook, because it would "..save so much time, people could use that
data retrospectively, they wouldn't have to repeat things." Despite this ideal, the
researchers spent most of their interview time describing barriers to its realisation.
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Barriers to research sharing

Some of the barriers to sharing research are technical or personal, while most are
related to political pressures experienced by almost all interviewees.

Technical barriers

Several researchers shared concerns over publishing sensitive data, of which the
most common type is personally identifiable information. Other sensitive
information could be safety-related, such as communication protocols for
commanding spacecraft which can be misused to redirect their trajectory. The
interviewees generally recognised that this is not a binary issue, but rather a
difficult set of trade-offs where one should strive to be "as open as possible, as closed
as necessary." One of them mentioned the usefulness of publishing
representative, "synthetic" datasets rather than none at all.

Other concerns include not knowing how to avoid predatory journals and the
prohibitively-high article processing charges (APCs) of some open access journals.
The latter has wider political dimensions in terms of inequitable access to resources
across the world. For example, one respondent suggested that high APCs have a
gatekeeping role, forcing those with less funding to publish only in journals they
can afford, rather than those most appropriate for the subject matter and with
high visibility.

Personal reasons

As described above, most of those we interviewed recognise the value of sharing
research, especially in its early stages. However, many of them also expressed a
fear of publishing intermediate, immature, or incorrect outputs. They anticipate
personal embarrassment and being negatively judged by their peers. A respondent
said: "l still find so many typos in my papers now" and even these relatively minor
mistakes are a continuing source of unease.

Political factors

One interviewee praised the scientific value of pre-registered replication studies,
but ultimately concluded that they will not be doing this kind of open research.
Like most others who were interviewed, this researcher cited lack of time as a
major barrier to sharing more of their work: "I'd be drowning... If you're a successful
person, you don't have the time to do that... | get no recognition for being involved
in those projects at all. There's no value to me to do that." While this researcher is
based in industry, the sentiment is widely shared among academics. When
questioned further, most participants revealed that this barrier to sharing is due
to political considerations, especially with regards to how their careers would be
impacted.
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“If you're a successful person, you don't have the time to
[share more]... | get no recognition for being involved in
those projects at all. There's no value to me to do that.”

Top among these concerns is the perceived risk of being "scooped". Depending
on research discipline, the target of scooping could be data (such as in fields
reliant on secondary data), research ideas (such as for theory-focused researchers),
or methods (such as software code of hardware designs). There is very little trust
among researchers that their work will not be scooped partly because, as one
interviewee described it, the current system "rewards scooping".

While most did not explicitly define scooping, it is most commonly referred to as a
form of plagiarism. To mitigate this behaviour, some participants noted the benefit
of publishing early stages of research is to create a historical record of who first
thought of and did what. For example, one physical scientist described how the
GitHub version control platformm maintains a detailed history of "commits", which
tracks the who, when, and what of changes to software code on a fine scale. In
principle, having such a paper trail allows proper attribution in cases of plagiarism.
That said, even if a time stamped record of work exists, the interviewees stressed
that institutions must be reformed to recognise these non-traditional forms of
publishing research.

Even without plagiarism, another form of scooping stems from a research culture
rewarding those who are first. For example, one researcher feared that even if
they publish their research idea and put their name on it, someone else could still
beat them to winning a grant based on that idea. Therefore, according to another
interviewee, there is considerable incentive for everyone to keep their work a
secret at least until (and not necessarily even then) a peer-reviewed, high impact
paper is published or a grant is awarded.

In addition, there is substantial fear of negative career consequences from being
"caught" for making honest mistakes. A biologist we interviewed recalled that,
during the peer review of a submitted paper, problems with a reagent used in
their experiment suggested the results were not as high-impact as originally
thought. This meant that their work could not be published in a high-profile
journal, and with far less benefit to their career. According to this biologist: "...if |
have done something wrong, | want it to be found out... but it would be a horrible
experience to go through". This quote is consistent with the widely-expressed
desire for early stage feedback, and suggests the current system might be
punishing those who are honest about their mistakes.
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Causes of questionable research practices (QRPs)

The pressure to publish high-profile papers while avoiding — or not revealing —
mistakes could lead to questionable research practices (QRPs). Some QRPs are
inappropriate randomisation and blinding in studies, or, most commonly, data
manipulation and cherry picking.

One quantitative social scientist described widespread data manipulation in their
field, or "trying different methods to get a significant result". This is, in part, enabled
by a focus on traditional papers while not requiring the publication of data, code,
or detailed and replicable methods. In fact, if asked to publish other components
of research, it will "[sound] like you're killing them." This has been so normalised
that when confronted about "cleaning" data, a common justification for this QRP
is that "no one would know about it".

Bias in research assessment

Overvaluing publication records

Of those interviewed, academic researchers overwhelmingly cite traditional peer-
reviewed papers as the key consideration in research assessment for funding,
career progression, or national-level university evaluations. Many lament that the
content of research is not important as long as it is published in a high profile
journal: "..it kind of doesn't matter so much what you did because once your
name [is] on the paper, that's like, you've got it. It's in the bank." Some job openings
even require applicants to have published in a select list of the most “high impact”
journals. The quantity of publications is just as influential, where early career
researchers are taught to break down results into "minimum publishable units" to
maximise the number of papers. One interviewee also lamented that in many
assessments, a paper in "[an open access journal] doesn't count as a publication."

Additionally, one participant voiced concern that with some universities or research
funders, only papers above a certain number of citations will be considered. This
way of doing assessments only values research that is currently popular. This
interviewee works in a highly specialised field where they publish their work in a
journal that is topic-appropriate, and where they can receive the most useful
review of their work. However, because the journal is so niche, it does not rank
highly in the citation-derived metrics that assessors consider. This has hampered
the development of this researcher's career and their job security, despite
widespread praise by downstream practitioners on the value of their work.

Interviewees also noted that the importance of publication record in assessments
gives an oversized role to those reviewing articles. Typically, only two peer reviewers
are assigned to a submitted article, and their perspectives and biases could
potentially derail the career of a researcher. One engineer we interviewed recalled
how their manuscript on construction materials for buildings was rejected by a
reviewer because it was not useful for aircraft. Another interviewee noted that it is
unfair to place such a great responsibility and stress on peer reviewers, as their
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critique might have long-lasting implications for others beyond the content of
the paper itself.

Another respondent noted that because funding agencies or universities rank
people with “impressive publication records” higher than those without, they —in
effect — conduct assessments "not from judging pieces of research, but from
judging researchers".

The politics of attribution

The obsession with publication record that the interviewees perceive in
assessment engenders a complicated set of politics and competition around
authorship on papers.

One aspect is the very strong competition to be the first to put their name on a
piece of research, which can easily "make or break" careers. Personal connections
and prestige are perceived to be key in this arena. Instead of sharing, this environment
promotes "castle building", where research outputs (such as software code) are
kept secret, and "...if you want [me to share this] capability, you need to have me
on your team". The capabilities in question could also be tacit knowledge and
skills, or components of research like protocols and data. For the latter, it can be
traded as a currency for paper authorship. This practice is sometimes formalised,
where: "If you want to use other people's data [sets], then you might need to sign
the contract saying that if you use their data set to produce any work, then their
names should be on the papers as well." This is also reflected in views on the goals
of networking in research, where it is defined as knowing the right people in
order to obtain the data you need instead of for intellectual exchange.

When a traditional, peer-reviewed paper is being drafted, deciding authorship
and its order can be complicated and stressful. A common symptom is that the
division of labour is unclear and leads to misappropriation of credit. For example,
the authorship of someone who provided guidance on research might be placed
in @ more prestigious slot, like first or last author (depending on discipline), while
taking focus away from those who actually carried out the work. There is also
disproportionate recognition in authorship, such as those who did 90% versus 10%
of the work being placed at positions in the author list which imply equivalent
contributions.

Interviewees described their struggles defining what levels of contribution merit
authorship, especially when the effort behind that contribution seems small. For
instance, one author had trouble deciding whether to include someone who
provided useful but brief commments that probably did not take a lot of time. In
other situations, those who are considered to be "plumbers" — such as statisticians,
software programmers, or local “fixers” — are often demoted on the author list. For
example, a statistician whose feedback completely changed the focus of a paper
and its target journal was only mentioned in its acknowledgements section.
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“..you would want to have the Nobel Laureate at the
top, just to make sure that you get picked up by a
Jjournal”

In addition to these legitimate challenges in deciding authorship, there are several
forms of political pressure. Sometimes junior researchers are left out of authorship
to make room for those with more power. In other cases, some authors are added
— possibly as a favour to them — even when no one who conducted the research
knows them or what their contributions were. One interviewee was forced to add
an author who was "[a senior researcher] literally just [because they] gave me a
[sample] on dry ice". Also, the prestige of the author list is so important that "..you
would want to have the Nobel Laureate at the top, just to make sure that you get
picked up by a journal." According to another: "l think it's already become a norm
now that people accept the fact that you don't need to do anything. You just
need to know the [right] people, then you put those people together, you'll get
the credit as well."

Some interviewees acknowledge that there are existing attempts to provide
more equitable attribution in paper authorship, such as the CLEAR or CRediT
guidelines. However, "nobody reads it, it has no impact."

The need for a "good story"

“..it almost feels like [...] I'm a novel writer instead of a
researcher.”

~

For a piece of research to be published in a paper, there is a heavy bias towards
what would most likely be considered an impactful, "flashy" story. Regarding
“flashiness”, one researcher described it as: "l think most research is just, you know,
very small, incremental steps. But it's like you can't really get funded if you can't
say that it has huge, like potentially huge, impact on something very downstream."
In other words, interviewees generally agreed that assessments "..are heavily
persuaded by writing quality, particularly in the idea of storytelling quality, and
then making a sound-bitey type point." This is further complicated by the fact
that what counts as "interesting" research is in the eye of the beholder. The
flashiness of research is so important that, to the frustration of one quantitative
social scientist: "...it almost feels like [..] I'm a novel writer instead of a researcher."
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Another researcher was concerned that the impact of research is typically, and
often solely, measured in "capitalist" (i.e. how much profit can this research
generate?) or "colonialism" terms. The latter could be "parachute research" where
communities studied or affected by the research have little to no say in how it is
done, shared, or assessed.

Some interviewees noted that the bias towards research with "impact" neglects
the nature of doing science, which is often meandering and non-linear. Research
is often built on mundane, boring "grunt work" that is valuable, and might eventually
build up to impact that is not initially apparent. Discoveries often happen during
this grunt work, and "...it's the practical stuff, really, that churns out the interesting
stuff and then that's kind of where you work from." For one social scientist, traditional
papers take too long to publish and are not useful for the stakeholders they work
with. Instead, there is value in spontaneous and unplanned work, such as co-
developing a survey with a community partner for whom the research can have
direct benefit. In any case, researchers are sometimes pressured to retroactively
come up with a good story to justify their work, which can be frustrating.

Other biases and discrimination

The interviewees raised other forms of bias and discrimination in research
assessment, such as:

e '"Credentialing" where, for example, if a researcher with “only” an undergraduate
degree is listed in a grant application, it will be discriminated against
regardless of actual merit.

e Personal characteristics such as gender or race affect assessment outcomes.

e The personal geopolitical biases of referees or journal editors can inappropriately
decide the outcome of peer reviews.

e Funders sometimes define their remit too narrowly, missing out on valuable
interdisciplinary research.

e Support for research, especially financial support, is narrowly aimed at academic
institutions which excludes many non-institutional researchers.

Improvements to research assessment

Despite prevalent misgivings about the current state of research assessment,
those we interviewed identified several ways that the process could be reformed.

As described earlier, while there are guidelines such as CLEAR or CRediT for better
attribution for authors of traditional peer-reviewed articles, that information tends
to be ignored by readers and those performing assessments. Encouraging, or
possibly requiring, adoption of these guidelines for incorporation into, or replace,
author lists could be a useful first step.
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Similarly, some interviewees wish that open research practices were valued in
assessments. This could be paper trails, such as commits in a Git repository or
hypotheses published on Octopus, which could be used as a source of accurate
attribution. This way, "..even if | announce my hypotheses, but | never get around
to testing it [..] and someone else does. That's totally fine, because you've
timestamped that hypothesis... and you can be much more open."

Several of those interviewed highlighted the need to reward researchers who
openly share mistakes. One also pointed out the value of recognising limitations
in a study, and discussions of it should be required in papers. Such discussions
should recognise that research quality is not a binary issue, but the management
of trade-offs resulting from practical constraints. Another researcher believed that
positionality statements — which present a researcher's experiences and perspectives
relevant to a study — should be required not just in the social sciences, but for all
research because we all bring our perspectives to the work we do, and should not
pretend to be objective.

Most interviewees agreed that assessments are over-focused on outputs, whether
that is papers in academia or patents in industry. Assessments should be based
on the process of research, not its products. This could mean that in addition to
reviewing methods, assessments should value the usefulness of negative or null
results. Some noted this as a key difference between academia and industry
where, for example, a null result could be viewed as valuable for a pharmaceutical
company because it helps them avoid unproductive avenues for drug development.
When assessing methods, one biologist observed that assessments are often
done by senior researchers who do not perform any practical work, and can no
longer effectively appraise it. Instead, "it should be grunts assessing grunts, right?"

Crucially, several researchers stressed that the method for assessment should
itself be subject to critical scrutiny and research. In one large collaboration in the
physical sciences, a social scientist was brought in for an ethnographic study on
the collaboration itself. Insights from this study helped these researchers reflect
on their collaboration, and potential ways to improve it. Another researcher noted
that when assessing assessment, community stakeholders beyond the nominal,
academic researchers should be involved.

Encouraging more openly collaborative ways of thinking
and working

Unfortunately, as evidenced by the pervasiveness of structural problems that the
interviewees described, most of them are not hopeful of positive changes. Some
described a brain drain from research, especially academic research, because
"there's people now who want a change, but they're not in a position for the
change to happen. And by the time they are, everyone's giving up. They're leaving."
Academics are especially overworked and underpaid, and as described in one
sharp comment: "..anyone with half a brain cell now realises that the academic
system is just not a level playing field and they just get the hell out of the dodge
as quickly as possible."
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In addition to what has already been described, interviewees highlighted issues
preventing open critique of research, and how the division of labour and specialist
skills are not recognised and rewarded, resulting in everyone becoming
overburdened.

Open critique of the research process

Lack of time is a common barrier to not just doing open research, but also
providing effective critique. One social scientist described how they are stressed
by not having sufficient time to provide quality peer reviews of papers or make
fair editorial decisions, yet these activities are expected of academics. Another
said that offering critique is difficult, because traditional papers have a sense of
finality that does not welcome further feedback.

“..anyone with half a brain cell now realises that the
academic system is just not a level playing field and they
Jjust get the hell out of the dodge as quickly as possible.”

In the context of open research, giving critique publicly can be intimidating, not
just from a lack of confidence or fear of discrimination (such as based on gender),
but also the possibility of retribution from those in positions of power: "..being
vocal means that | often get in trouble.... they don't invite me to meetings, for
example, because they don't want someone sitting there throwing a spanner in
the works or something, right? They'd rather just try and get by without anyone
mentioning anything."

There is a perceived lack of social structure for feedback outside of the peer
review process for papers. Some find it is hard to give unsolicited feedback, while
others decry the absence of a safe way to communicate with more powerful or
senior researchers.

That said, one researcher recounted feeling validated and encouraged by positive
feedback, which meant that they were "on the right track".
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Division of labour

Early career researchers tend to act as generalists, and have to take on practically
all of the work, end-to-end. This is especially true for students from undergraduates
to those pursuing a PhD. This might be expected, as many training degrees are
designed to give people a generalist overview and experience across all parts of
the research lifecycle. In some circumstances, the tasks include applying for
research funding which, as mentioned above, could be difficult for those with only
undergraduate credentials regardless of the merit of their proposed research. In
any case, these early career researchers do identify gaps in their abilities, and
bring on specialists as needed. They perceive that those in more senior positions
do much less of the practical steps in research, such as data collection or analyses.

Regardless of career stage, there is widespread sentiment that specialist
contributions to research are often "invisible" and not appreciated. For example,
one physical scientist we interviewed performed a major overhaul of the analytical
source code underpinning a major research project. This contribution required
expert knowledge in software engineering and the underlying science. However,
other than receiving verbal appreciation, this effort was largely "thankless", and
the researcher was pressured to "pivot towards publications" which is considered
more productive. Similarly, work by statisticians or data scientists are often
unappreciated: "Sometimes they wouldn't be put on a paper as a middle author,
and maybe they would be put in the acknowledgement... the view of the
statisticians is being like one of the plumbers or something like that, where '[they
are] just calculating p values, right?" A manifestation of this lack of understanding is
that senior project managers, such as principal investigators, would hold
unrealistic expectations regarding what junior researchers should produce with
limited resources. This could, for example, take the form of a project manager
setting an unrealistically short timeframe for completion of certain research tasks
by a junior team member.

The diverse forms of this crucial, but unrecognised labour also include "fixers" with
expert local knowledge to facilitate social science research; interview transcribers
or translators with tacit contextual knowledge; or various research assistants.
Several interviewees also recognised that critical specialist contributions to
research extend beyond those directly related to the subject matter. They could
be administrators and finance staff in large projects, or professional writers and
graphic designers.

One social scientist reminded us that the forms of reward and recognition for
contributions can be just as diverse as specialisms. Consequently, researchers and
institutions should be mindful of how contributors would like to be acknowledged
and rewarded in addition to traditional paper authorship.

Importantly, several interviewees stressed that doing good open research is itself
a professional skill. Sometimes, senior researchers may seem receptive to open
research practices, but typically delegate the practicalities to junior team
members. Like other specialisms, the "articulation work" of opening up research is
not recognised. Another researcher suggested that rather than requiring yet
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another skill for overburdened academics to excel at, specialists should be
employed within a project to ensure it is managed according to open research
best practices.

One specialism that is considered to be almost universally important is networking,
and it is often for political - rather than intellectual - reasons. For example,
assessments for tenure or promotion hinge not only on a "flashy" publication
record, but also the personal connections of the assessed. These acquaintances
are asked to provide anonymous references for the tenure-seeking researcher.
Even the speed at which the references are provided can be measured during
assessment, where letters received earlier are scored higher. Therefore, junior
researchers are constantly stressed by the need to cultivate connections in
anticipation that some might later be asked to review their performance. It was in
this context that one interviewee said: "..who you work with matters, potentially
more than almost anything else."

“Why are you asking the rocket scientists to figure out
the Zoom meeting?”

-

While early career scientists feel they have to be generalists, senior researchers
also believe that division of labour is inefficient and it places undue burden on
everyone. To quote one exasperated researcher: "Why are you asking the rocket
scientists to figure out the Zoom meeting?"

In academic settings, the pressure to be good at everything is a major source of
stress, including for those who do not desire to become generalists. The burdens
are not limited to research, but all that is asked of an academic and what they are
assessed for, such as teaching or administration. This pressure often leads to the
QRPs discussed previously: "..[academics are] under so much pressure like to
teach, to publish, to be at conferences, to do this, to do that... 'Do you have a
[social media] account?' 'You have to engage with the students.' It's like you can't
do all that stuff, and the only way that you'll meet those [assessment] criteria, like
what they call metrics, is to cheat. There's no other way of doing it." One biologist
we interviewed did not want to cheat, and decided to leave academia because of
these untenable pressures. There is a fear that this brain drain will lead to a vicious
cycle where only those with questionable ethics will remain in academic institutions.
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Survey

Basic demographics

Respondents could choose from a list of 25 fields in the natural, social, and applied
sciences that most closely match their research (Figure 2). While all were
represented in the 406 responses we received, about a third came from researchers
in “Medicine and health”, “Psychology”, or “Biology”. This skew is likely due the
composition of people linked to the UK Reproducibility Network (UKRN) and
other open research communities to which we disseminated the survey, where
these fields are highly represented. In addition, some respondents chose “Other”
as their field which allows a free-form response, most of which are fields in the
arts and humanities.

Just over half of responses came from those with 10+ years of experience in their
field; and a quarter each for less than 5 years and 5-10 years (Figure 3).

Location-wise, more than 80% of responses came from those who work primarily
in Europe, with North America a distant second at just under 8% (Figure 4). Again,
this is likely because of the responses we received through UKRN contacts who
disseminated the survey to their institutions. Responses from outside Europe
could be, in part, from authors contacted through our Web of Science search.
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Figure 2. The 406 respondents to the survey represent a wide variety of disciplines in the
natural, social, and applied sciences. Of those, about a third were “Medicine and health”,
“Psychology”, and “Biology”. Those who selected “Other” were primarily those in the arts
and humanities. “GLAM” is Galleries, Libraries, Archives, and Museums.
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Figure 3. Over half of respondents have worked in their field for more than 10 years.
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Figure 4. Responses were overwhelmingly (over 80%) from researchers based in Europe.



Feelings about research culture

Survey question: “At what levels do you feel the following aspects are present in
your current research job?"

When asked about various factors regarding research culture in their fields, more
than half of respondents indicated that those factors were present at a high level
(Figure 5). These factors include, career prospects; fairness of assessment; support
from colleagues; support from the community; the impact of their research;
collaboration between research groups; and career satisfaction.

In contrast, a high percentage of respondents indicated “low” or “very low" career
prospects and impact from their research. For the latter, over 15% chose “very low”
for career prospects, substantially higher than any other factor.

0% 20% 40% 60% 80% 100%

Career prospects

Assessment fairness

Support from community

Career impact

Level collaboration

Career satisfaction

Support colleagues

m Very low © Low mHigh mVery high

Figure 5. While most respondents indicated that various aspects of research culture -
such as support, impact, or fair assessment - are present at high levels, more than half
chose “low” or “very low” for their career prospects. Exact wording of each option is
reported in the appendix.
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Causes of publication bias

Survey question: “Have you ever conducted any piece(s) of research in the past,
large or small, but chose to NOT publish or share it/them publicly? [for those who
answered yes] Which of the following factors prevented you from sharing or
publishing this research?”

When asked whether they have ever conducted a piece of research - large or
small - that was not published, just over half of respondents said yes.

For those who answered yes, almost two thirds cited lack of time as the reason for
not publishing their work (Figure 6). Other commmon causes are insufficient data,
or that the research did not make a clean “story” or lacked “impact”.

Just under 20% of respondents chose “It would not help my career” as the reason
for not publishing something. Not conforming to “established” thinking is the
least-chosen option at about 10%.

These results suggest a research culture where publishing is viewed as important
to career progression, but justifying the time to do so requires the research to
show an impactful narrative.

Did not conform to established thinking
Could not find outlet to publish

It would not help my career

Could not pass peer review

Did not fit in a traditional paper

Lack of confidence in analysis
Insufficient "impact"

Findings did not make a clean "story"

There was not enough data

Not enough time to write it up

0% 50% 100%
® Response prevalence

Figure 6. Of those who have left work unpublished, almost two-thirds cited lack of time
as the primary reason. Exact wording of each option is reported in the appendix.
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Causes preventing sharing research faster and earlier

Survey question: “Imagine you have a good research question and a plan to
investigate it. Which of the following factors may prevent you from publishing or
otherwise sharing your research question and plan at this stage (i.e. before there
is any evidence to inform it)?"

Respondents were asked about publishing research at an early stage, such as their
research question or methodology (Figure 7). Here, almost half selected fear of
being “scooped” as the main barrier to doing so, substantially more than any other
option. Lack of impact is again a common barrier at just under 30% of responses.

Notably, about a third of respondents cited the lack of career benefits as a reason
for not publishing early stages of research. This is more than the proportion (less
than 20%) who chose this as why they had unpublished research outputs. In other
words, while publishing is generally viewed to benefit career progression, it may
only be worth doing so at later stages in research and when the results
demonstrate “impact” or make a good story.

Another common barrier is not knowing where to publish early stages of research.
This is a technical barrier that outreach and education about platforms like
Octopus could directly overcome.

Fear of being "scooped"

Don't know where to publish
No benefit to career
Insufficient "impact"

Not how things are done
Don't know how to write it up

Don't expect useful feedback

Fear of being "wrong"

0% 10% 20% 30% 40% 50%

% of responses for each barrier to publishing

Figure 7. Fear of being “scooped” is the largest barrier to publishing research, especially
in its early stages. Not knowing where to publish and the lack of benefit to career are
other common barriers. Exact wording of each option is reported in the appendix.
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Several patterns emerge when examining the associations between barriers to
sharing research at an early stage (Figure 8), for example:

e There is high overlap (more than 45%) between those who do not know where
to publish early stages of research and how to write up such an output. This
supports the observation that training and outreach for platforms such as
Octopus can be useful.

e Those who fear being “wrong” likely also believe their work might lack sufficient
“Impact” (42%) and that there is a risk of their work being “scooped” (40%).

e High percentages (40+%) of those who chose any barrier to sharing early also
chose fear of being “scooped”.
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Figure 8. Associations between barriers to sharing research early. This figure is read row-
wise, and deeper shades represent higher percentages. For example, of the respondents
who chose “Don’t know how to write it up” as a barrier, 47% of them also selected “Fear
of being ‘scooped”; of those who chose “No benefit to career”, 36% also chose
“Insufficient impact”. Exact wording of each option is reported in the appendix.
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Research specialisation

Survey question: “The following is a list of potential tasks involved in the research
lifecycle. Think about them for a typical project you've been involved with. For
each task, think about whether you typically: do it mostly on your own, do it
mostly as a team, don't do it because someone else does it; or it is not
applicable.”

There is a general trend towards more group work on high level stages of research,
such as developing methods, interpreting results of analyses, or applying them to
a different context (Figure 9). In contrast, practical or routine tasks are more
commonly done by individuals. This includes literature review, data collection
(quantitative and qualitative), or data cleaning.

Furthermore, while most did not choose “someone else does it” in their responses
about other parts of the research process, this option is most commonly selected
for data collection. This could be due to the high proportion of researchers who
have been in their field for 10 years or more. At that career stage, it is likely that
such tasks are delegated to junior members of a research group.

One possible issue was that participants were asked to think of a “typical project”
when giving their responses. This may mean that responses represent a
respondent’s average experience with research. And since most of them have
been in the field for many years, they likely would have done most steps in the
research process both individually or as a team at some point.

Defining question I -
Literature review I [
Defining hypothesis m—— [
Developing methodology |
Data collection (qualitative) ——— —
Data collection (quantitative) I
Curating and cleaning data —
Analysing results I [
Interpreting the analysis [
Applying to different context _—
0% 20% 40% 60% 80% 100%

Percentage responses

mdo it mostly as a team do it mostly on my own

mdon't do it because someone else does m® not applicable
Figure 9. There is a trend towards more group work (“do it mostly as a team”) during
higher-level stages of research, such as when developing methodology, interpretation,

or applying results to a different context. Exact wording of each option is reported in the
appendix.
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Focus of research assessments

Survey question: “When your research outputs (i.e. your whole body of work) are
being assessed as part of consideration for funding or career advancement, how
much do you think the following factors influence that assessment?”

More than 60% of respondents indicated that they believed that their publication
record has a strong influence on research assessment, considerably higher than
any other factor (Figure 10). This is consistent with our understanding of the
prevailing research culture which places a premium on peer-reviewed publications.
Other factors which are commonly perceived to influence assessment are the
trendiness and novelty of research. This also aligns with patterns we can see from
other survey questions, interviews, and the literature review. It is notable that
while rigour of methods is considered important, it is equally important as
research impact, and comes after the researcher’s publication record. The
prestige of one’s institution and personal connections are also perceived to have
substantial influence.

A more mixed observation is that questionable research practices (QRPs) were
perceived to have less influence on assessment, such as bias towards positive
results or certain personal characteristics (e.g. gender, location, etc.). However,
they are still considered to play a role by more than half of respondents.

Notably, more than 40% of respondents thought that open research practices
had “no influence” on assessment.

Publication record
Trendiness of research
Novelty of research
Rigour of methods
Prestige of institution
Research impact
Personal connections
Having positive results
Personal characteristics
Confirming existing ideas
Open research practices

0% 20% 40% 60% 80% 100%
m strong influence some influence mnoinfluence

Figure 10. Most researchers perceive that their publication record has a strong
influence on assessment, more than any other factor. The trendiness and novelty
of their work are also influential, more so than the rigour of methodology.
Employing open research practices is considered to have the least influence on
assessment. Exact wording of each option is reported in the appendix.
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Platforms for sharing research outputs
Survey question: “Which of the following platforms are you aware of for publishing
parts or all of your research?”

When asked about venues for publishing research that they are aware of (other
than academic journals), only institutional repositories and preprint servers were
selected by more than half of respondents (Figure 11). There was also a moderate
proportion who chose version control platforms (e.g. GitLab or GitHub), along with
popular websites such as Wikipedia or video platforms (e.g. YouTube).

In general, with the exception of the Open Science Framework (OSF), most are
unaware of publishing platforms for open research, such as Octopus. For the
purposes of this survey, this suggests that participants represented a more
general audience rather than those who are already open research practitioners
or advocates.

Institutional repositories
Preprint servers

Video hosting platforms
Version control platforms
Wikipedia

Registered reports

Open Science Framework (OSF)
Specialist data repositories
Multimedia repositories
FigShare

Zenodo

Dryad

Protocols.io

Octopus.ac

Research Outcomes and Ideas (RIO)
Peer Community In (PCI)

ResearchEquals
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Figure 11. More than half of respondents were aware of institutional repositories
and preprint servers for publishing research, but most are not aware of platforms
such as Octopus. This suggests that we have reached a more general audience
instead of only open research practitioners.
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Does career length affect responses?

We split respondents into early and late career stages, delineated by having
worked for less or more than five years in their field. While there are substantially
more responses from late career researchers (n = 313) than early (n = 93), some
patterns emerged:

Lack of career prospects are the most common sentiment in both groups
regarding research culture, but with slightly more for early career researchers.

Early career researchers perceive more impact from their research, but
substantially less fairness in how it is assessed.

Lack of time remains the primary reason for some research to remain
unpublished, and is particularly true for late career researchers.

Lack of confidence in analysis for those earlier in their careers.

Fear of being “scooped” remains the biggest barrier to publishing early stages
of research. Substantially more early career researchers cited not knowing
where to publish their work.

Fewer early career researchers chose “someone else does it" for data collection
steps in research, suggesting that these tasks are indeed delegated to them by
senior researchers.
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Appendix

Literature review

Methodology

According to Arksey and O'Malley (2005), a scoping review, among other things,
contributes to identifying gaps in the existing literature. This was the main purpose
of our work. We have conducted a literature review aggregating research and
opinion pieces relevant to five related research questions surrounding the
production and sharing of research. We synthesised key findings from existing
sources and summarised what evidence does already exist. After analysing all the
topics covered, we identified gaps in the literature. This procedure allowed us to
focus our efforts on illuminating gaps in the existing literature when undertaking
our companion studies (qualitative interviews and survey) that formed the rest of
this project.

Search strategy
A literature search was conducted from September to December 2022.

The main database Web of Science was systematically searched using combinations
of keywords associated with five separate but related research questions. If search
results totalled less than 100 then they all were screened. If there were more than
100 results then the first 20-30 articles were screened depending on their relevance.

Moreover, we used a snowballing search strategy to find additional relevant
literature. For instance, we screened reference lists of articles that we considered
relevant. In this way we found further sources relevant to our research questions
and included them to our database. Also, we directly added sources that various
contributors were already aware of.

Study selection

We searched for studies relevant to our research questions, focusing on studies
that provided explanations, reasons and background of research culture, rather
than on consequences or assumptions. We included studies representing
different disciplines and fields of study. Types of extracted evidence were also
diverse and included quantitative and qualitative findings, as well as reviews and
opinion pieces. We only included articles written in English. Several studies were
problematic to access, but if abstracts contained relevant information we also
included it to our database.
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Charting the data

During the search bibliometric information about articles was registered to the
Zotero library. After search was completed the articles were cleared of duplicates
and were re-checked for relevance and compliance with the inclusion criteria.
Problematic or questionable studies were discussed with colleagues and were
either removed or kept in our database depending on their relevance.

Synthesising data

The extracted findings were recorded in a Google Spreadsheet. All articles were
sorted by topics or aims related to our research questions. We also extracted the
following information from articles: name, author, year of publication, type of
evidence, subject area, area of focus (subtopics) and key findings. Some results
related to several topics at the same time, so they were distributed into multiple
subtopics. This visual distribution of findings made it easier to understand which
areas of research culture are already covered and where the gaps are.

Interviews

Methodology

We conducted a series of semi-structured qualitative interviews about various
aspects of research culture. It was done with researchers in various research
disciplines and institutions across the natural and social sciences.

Participant recruitment was done through the global, professional connections of
the authors of this report and the wider Octopus team. Interviewees were offered
a small incentive for their participation worth GBP 25. We aimed to secure interviews
with researchers across:

e C(Career stages

¢ Academic and non-academic contexts, such as industry or non-profit
organisations

e Locations, including outside of the Global North
e Natural and social sciences
¢ Qualitative and quantitative research

As this study includes no inferential statistics, our sample sizes for the interviews
were based on reaching enough representatives of various criteria (demographics,
research disciplines, etc.) and on logistical considerations of time.

We scheduled 60-minute online calls with the participants, which were recorded
and transcribed. The recordings were deleted once the transcriptions were
complete with personally-identifying information removed. These transcripts
were analysed by coding them around the topics covered in the interviews.
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The interviews were structured with questions on the following topics on research
culture:

Division of labour
Credit/attribution
Critique
Assessments

Attitudes on open research practices (without referring to Octopus)

We interviewed 14 researchers across the criteria outlined above. While more
than half of those interviewed were women, one limitation of our methodology
was a lack of specific ways to achieve representation across diverse demographics,
and should be improved upon for future work.
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Interview protocol

The following is the protocol and questions used during the semi-structured
interviews:

Question Prompts
Housekeeping Welcome participant and thank for
their time.

Sound check (ho need to do explicitly)

Explain how long interview will take
and that they can stop/take a break at
any time.

Establish procedure in case of
connectivity issues (i.e. try to rejoin ASAP
and resume interview when ready).

Any questions?

Ask consent to record

**start recording**

Introduce the aims of the study to find out more about participant’s
views and experiences of:

a. research environment and
culture - esp related to
publishing/sharing

b. contributions to research
projects — who does what, how
are different parts valued and
credited

c. how publication formats affect or
interact with various aspects of
research process
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Part 1: Distribution of labour

To start off with, could you tell me a
bit about the nature of your work?

What is your field, and your specific
research focus?

Other demographics - field, career
stage, and geography:

“what kinds of data do you work with?”
“modalities of your work, lab based,
field based, existing datasets, etc.?”

Try to keep it under 2 minutes - don't
let them get carried away!

Think about a typical project in your
field. I'm interested to know about the
division of labour.

Let's start by first thinking about the
different components, tasks, and skills
involved in a project? Who does
these?

What does the distribution of tasks or
contributions look like for a research
project in your field (your lab) in terms
of who does what, and how
responsibilities are shared?

For the next question | want you to
consider this picture you've sketched
out for me in terms of the division of
labour - what parts of the research
tend to be done by specialists or
generalists. With that in mind, how do
you feel about this division of labour?

How many people might work on a
project? How would they split the roles?

What parts (if any) of the research
process tend to be done by a specialist?
Problem

Hypothesis / theoretical rationale
Protocol / method

Data / results

Analysis

Interpretation

Applications /impact

N AN

(if needed) How does your experience
compare to others in your field?

Does it work well or poorly? In what
ways?

What, if anything, would you change
about it?
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What parts of the research process do
you think are most valued, in your
field?

By ‘valued’, | mean considered by other
people, organisations and systems to
be important and worthy of time,
effort, attention, prestige.

How can you tell these parts are valued?

How are the different parts perceived
by outside systems? Open-ended first,
allow ppt to come up with outside
systems - then prompt for below if
needed:
1. Research assessment systems
(REF, promotion, funder-specific)
2. The current publishing system

We're also interested to hear what
YOU value within the research
process. What parts do you think are
most (or least) important to get right
(in order to create ‘good’ research)?

Part 2: Sharing

Thinking about the various parts of
the research process -- I'm interested
to know more about how, and when,
and whether information about these
various parts of the research process
are shared, beyond the individual
person or team working on it. I'm
thinking of the term sharing very
broadly, it doesn’t have to be
something formal.

What parts of the research process do
researchers tend to share beyond
their own research team?

Recap the parts ppt mentioned, or
Octopus list if needed

Careful with phrasing - don't want to
sound judgemental that people
SHOULD be sharing.

Are papers the main way people share
various aspects of the research
process?

How are these parts each shared?

With whom? (How widely?)
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Why do you think people in your field  (what's “right” vs “norm/required”)
share those things? 1. Dissemination - share
knowledge
2. Credit - give creators
credit/attribution
3. Transparency - gain credibility,
show you have nothing to hide
4. Feedback - get input or insight
from others
5. Storage

When? (and why then?)

Which parts are most valuable to get
feedback (constructive critique, input,
scrutiny) on?

How well do you think this current
process of sharing works?

Part 3: Critique

I'd like to talk about the culture This could be, but is not limited to, peer
surrounding critique of others’ work. review of papers.

INn your experience, what are situations

where you feel you could or couldn’t

critigue others' work? What is this like

for other researchers?

Are there aspects of research work e.g.the method versus the data
that you think are acceptable or not collection versus the research problem
acceptable to critique? Why is this? versus the analysis or interpretation

versus the writing style versus the
detail shared?

(Does it feel more constructive to
critique a proposed method than a
'finished paper', for example? Or to
review and comment on a dataset,
knowing that the authors can act
constructively on that review?)
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Imagine working in a very open way - What parts of that might you object
making each part of your research to?

work open/shared - to anyone in the

world, at any point in the future. How How do you think other researchers
do you feel about this? would feel about doing this?

In terms of giving people credit for
the various contributions to the
project, how does that tend to go?

How do you feel about the current Probe how much people care about
state of it? giving credit for work
Why? Encourage them to be honest - how do

you FEEL about it?

| would like to ask a bit about research Try to get them to think NOT in terms
assessment now - both formally, asin  of a paper/narrative.

hiring and promotion, prizes/honours,

the REF, assessment by funders, etc,,

but also informally (others judging

guality of research in their own

opinions).

In an ideal world, how would one
In an ideal world, if someone is trying  assess the quality of research? What

to assess the quality of a piece of aspects about the research are most
research in your field, how would they important to consider? l.e., How could
go about doing that? What aspects someone tell whether the work you did
would they need to consider/need to  in your day job, on these various parts
know? of the research, is ‘good™?

Now, could | have you think about the
current state of how research actually
is assessed?
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What have your experiences with
research assessment been like?

As in, when your own research has
been assessed, or when you've
assessed others.

Both formally and informally - and not
just in terms of papers!

What are your views on the current
state of assessing research quality?
What is good or bad about it?

Do any parts of the research process
get more focus than others during
assessments? Which ones? Why is
that? (Is that good?)

Have you encountered (or seen) any
biases in assessing research quality?
What kinds, if so?

Does anyone get more or less
recognition than they deserve?

Prompt demographics, roles, fields,
location, etc. if needed.

Remember this is about THEIR
experiences/views, not generalities.

Part 7: Participant’s role

What are the things you feel are
necessary for career progression (in
terms of research)?

How do they match up with the
things you feel are your strengths, or
the things you want to be doing, as a
researcher?

Focusing on the disparity between
what you feel you COULD be bringing
to science with your skills etc., and
what you feel you have to do to
progress.

Sometimes other things come up like
teaching, etc,, if so and if running out of
time, could refocus them on research
aspects.
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Is there anything that we haven't
discussed that you'd like to talk about
before the end of the interview?

**stop recording™*

Thank the participant for their time.
Explain next steps (debrief, final
consent etc)

Explain data management procedures
(i.e. when will interview recordings be
deleted, how will transcripts be
anonymised etc)

Any questions?

Contact details for questions/concerns
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Survey

We recruited participants mainly through our professional connections and
professional organisations such as the UK Reproducibility Network (UKRN), via
adverts sent by email to UKRN institutional leads to distribute within their institutions,
and to representatives of funders or other stakeholders that are part of the UKRN
stakeholder engagement group and cover the disciplines we seek to sample.

In addition, we sampled the first 2000 articles each from the Web of Science
Social Science Citation Index (SSCI) and Science Citation Index Expanded (SCI-
EXPANDED) during the six-month period between 23 July 2022 and 23 January 2023
(total 4000 articles). We then circulated this survey via email to the corresponding
authors of those articles (approximately 3600 authors). The aim is to reach
researchers outside of Europe across the natural and social sciences. This excludes,
as we heard from respondents, many other research disciplines such as, but not
limited to, the arts and humanities. Similar studies in the future should aim to
achieve better representation across research fields.

By default, this survey did not collect any personally identifiable information.
Participants could optionally provide their names and email addresses to be
formally acknowledged in this report or a chance to win a prize worth GBP 25.
This information was disassociated from the responses.

The survey was open from 17 January to 5 February 2023.
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Survey design

The finalised survey was implemented on EUSurvey. It is a fully open source
online survey platform developed and administered by the European Commission,
adhering to relevant privacy regulations (e.g. the General Data Protection
Regulation (GCDPR)).

Below is the structure and content of this survey, with numbered titles for each
page, the questions they contain, and items for multiple choice questions. For
multiple choice questions (except the one about research tasks), the order of
answers are randomised for each respondent.

e Participant information and consent
e |Information about you

o In which field do you primarily conduct your research?

— Agriculture

— Anthropology

— Archaeology

— Astronomy

— Biology

— Business

— Chemistry

— Computer science
— Data science

— Earth science

— Economics

— Education

— Engineering

— Environmental science

— Finance
— Galleries, libraries, archives, and museums (GLAM)
— Geography

— Mathematics

— Medicine and health
— Physics

— Political science

— Psychology

— Public policy

— Sociology

— Statistics

— Other (please specify)
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o How long would you say you have been conducting research in this field?

— Lessthan lyear

- 1-3years

— 3-5years

— 5-10 years

— More than 10 years

o Where in the world are you primarily based?

— Africa

— Antarctica

— Asia

— Australia

— FEurope

— North America
— Oceania

— South America

e Feelings about research culture

o At what levels do you feel the following aspects are present in your current
research job?

— Support from colleagues you work closely with

— Support from the wider research community in your field

— The worry about securing your next job or career advancement

— Professional satisfaction you get from your research

— Impact that your individual work has on your research field as a whole

— Collaboration (e.g. between different groups) to tackle research
challenges in your field

— Confidence that you and your research are being judged fairly on the true
quality of what you produce

e Causes of publication bias

o Have you ever conducted any piece(s) of research in the past, large or small,
but chose to NOT publish or share it/them publicly?

— Yes
— No

58



(@)

(for those who answered yes) Which of the following factors prevented you
from sharing or publishing this research?

— It did not conform to established thinking (e.g. a "desired" result, etc.)

— The findings did not make a clean “story”

— 1 did not have confidence in the analysis/interpretation

— ltdid not fit in a traditional peer-reviewed paper

— There was not enough data

— It did not have sufficient "impact"

— It was not a "positive" or “desired” result

— It would not help my career

— It was rejected by peer reviewers and | did not/could not do the requested
revisions

— | did not have time/resources to write it up

— | could not find an outlet that would publish work on this topic

— | cannot think of an instance where I've done something | did not share
publicly

— Other (please specify)

e Causes preventing sharing research faster and earlier

O

Imagine you have a good research question and a plan to investigate it.
Which of the following factors may prevent you from publishing or
otherwise sharing your research question and plan at this stage (i.e. before
there is any evidence to inform it)?

— Iwouldn't know where to publish or share this type of output

— Fear of being "scooped" or plagiarised because | would want to collect the
evidence myself and someone else might do so and then claim credit for
the idea

— There is no benefit to me and my career to publish something like this

— This is not the way things are done in my field

— lwouldn't expect useful feedback from readers or reviewers at this stage

— It would not have enough "impact", so is not worth sharing

— When evidence is collected it might not support the theory/hypothesis
and | would have been shown to be ‘wrong’

— lwouldnt know to write up a publication like this

— Other (please specify)
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e Research specialisation

o The following is a list of potential tasks involved in the research lifecycle.
Think about them for a typical project you've been involved with. For each
task, think about whether you typically: do it mostly on your own; do it
mostly as a team; don't do it because someone else does it; or it is not
applicable.

Defining the research problem or question

Finding out what is already known about the problem (e.g. reviewing
literature)

Developing the theoretical rationale or hypothesis that would help
address the research problem

Developing the methodology

Collecting data (qualitative)

Collecting data (quantitative)

Curating and cleaning data

Analysing results/data

Interpreting the analysis

Applying the results in a different context/implementing the findings

e Focus of research assessments

o When your research outputs (i.e. your whole body of work) are being
assessed as part of consideration for funding or career advancement, how
much do you think the following factors influence that assessment?

Having "positive" instead of "negative" or "null" results

The "impact" of your research on the real world

The prestige of your institution

Your publication record (e.g. number of publications, citation metrics, etc.)
Personal connections that you have (e.g. knowing and collaborating with
highly-regarded researchers)

Your personal characteristics (e.g. gender, ethnicity, language fluency,
location, etc.)

The trendiness of your research topic(s)

The rigour of your research method(s)

How much you share your data, code, or other work publicly (i.e. open
research practices)

Having research that confirms existing ideas rather than going against
them or proposing new ones

e Platforms for sharing research outputs

o Which of the following platforms are you aware of for publishing parts or all
of your research?

Octopus.ac
FigShare
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— Video hosting platforms (e.g. YouTube, PeerTube, Vimeo, etc.)

- Wikipedia

— Institutional repositories

— Specialist data repositories (e.g. ProteomeXchange, OpenNeuro,
PubChem, PANCAEA, Qualitative Data Repository, etc.)

— Peer Community In (PCI)

— Multimedia repositories (e.g. Flickr, Internet Archive, Wikimedia
Commons, etc.)

— Zenodo

— Registered reports (i.e. journal articles with pre-study peer review)

— ResearchEquals

— Github, Gitlab, Wikifactory, or similar service

— Dryad

— Protocols.io

— Open Science Framework (OSF)

— Research Ideas and Outcomes (RIO)

Opt-in to acknowledgements and prize draw

o Please indicate if you would like to be acknowledged by name in our report.
This is strictly optional and your name will not be associated with your
answers to this survey in any published outputs from our study. The name
you provide here will be listed in the acknowledgements section under
survey respondents.

— Yes, | would like to be acknowledged by name
— No, I do not want to be acknowledged by name

o Ifyou answered yes, please provide the name with which you want to be
acknowledged

— [text box for respondent’'s name]

o Please let us know if you would like to enter a drawing for a prize worth GBP
25 as a token of our deep appreciation for your valuable time. This is strictly
optional and your information will not be associated with your answers to
this survey in any published outputs from our study.

— Yes, | would like to enter the prize draw
— No, I do not want to enter the prize draw

o If you answered yes, please provide a reliable email address for contact

— [text box for email]
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Concept map

The Executive Summary includes a high-level visualisation of the key issues (Figure 1), which is based on the
following concept map of topics uncovered during the literature review, interviews, and survey (Figure 12).

Inadequate Need to be . . Don't know how
recognition s goodat Lack of time «— Includes Barriers to sharing to handle sensitive
for specialists s everything Includes y Ins
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o advancement -
Semonty \ . : : / Prioritisation of Includes Such as
R Suboptimal diversion Individual  tasks Includes [
of labour prestige Based on X Technical
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Based on \ Such
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o= ___ “Scooping” Incentivises be first Research uch as
Suih ge recognition JReL Creates __5 funding / Policies
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Causes Includes Incentivises / record . ) Globally shanng
7 i English inequitable g
Withholding A Measures language access to uch as
data and skills Casss Plagiarism Calises articles resources
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B2 Competitive publications R For ¢ guidance
Such as environment . auses
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) Which prefers Peer » '
Data manipulation P-hacking o ___— review Affected by  Affected by Positive findings
Favouring
A “good story” Narrowly defined Institutional

funding remits prestige

Figure 12. Concept map of key topics uncovered through our literature review, interviews, and survey.
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Positionality statements

Pen-Yuan Hsing has a PhD in biology, with highly multidisciplinary
experience ranging from ecology and conservation, engineering, citizen
science, to meta-research on open research best practices. Having developed
and published relevant training material, online courses, books, and policy
documents on the international level, Pen is a strong advocate for the idea
that good research is open research. As someone who belongs to an ethnic
minority group during their research career, Pen is particularly sensitive to
issues of diversity related to geographical origin and language.

Mariia Tukanova has a BSc in sociology and social policy with experience
in research on social policy and participating in international student
exchange programs. Mariia brings a perspective to this evaluation from an
earlier stage in their research career than the other authors.

Alex Freeman has a DPhil in biology, which she followed with a career in
factual television and the media. She has spent the last 6.5 years working
in an interdisciplinary group in academia on evidence communication
(funded by the David & Claudia Harding Foundation) and here came up
with the concept of Octopus. She is the sole Director of Octopus CIC which
is a UK-registered not-for-profit company, from which she derives no salary.
She does unpaid work advocating for and developing Octopus in
collaboration with Jisc, and is also a strong believer in Open Science
practices and research transparency. Octopus is currently funded by
Research England, and has previously had awards from Mozilla, the Royal
Society and an anonymous philanthropist.

Marcus Munafo has a PhD in health psychology, and has worked across a
range of disciplines in the biomedical sciences (public health, primary care,
clinical pharmacology, psychiatry, epidemiology). He is a proponent of open
research and scholarship, and co-founded the UK Reproducibility Network,
which receives funding from several major funders, including a Research
England Development Fund award to promote open research practices.
He is also co-director of the Tobacco and Alcohol Research Group (TARQ),
which is based within the School of Psychological Science at the University
of Bristol, and a Programme Lead within the MRC Integrative Epidemiology
Unit at the University of Bristol.

Jackie Thompson has a PhD in experimental psychology, followed by
several years postdoctoral research experience in various sub-disciplines of
psychology and meta-research. She has spent several years as an advocate
for open research practices within psychology and academia more
broadly, including working with the UK Reproducibility Network on several
initiatives, mainly due to training researchers in open research practices.
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