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Abstract

Interest in the relationship between the activities of universities and action on climate
change is growing, but until recently there has been little focus on the critical role of
researchers, particularly with regards to how research practices and culture can enable or
inhibit change. This study addresses this gap, exploring researchers’ perceptions of univer-
sities’ measures to tackle their own emissions, their own engagement on issues surrounding
the climate crisis, and challenges and opportunities for researchers to contribute to them.
We present findings from a representative survey of 1,853 researchers from 127 UK univer-
sities across disciplines and career stages, including comparing responses across these
professional differences, and analysis based on over 5,000 open text responses provided
by the survey participants. The results show that while most have some knowledge of
actions being taken by their universities and feel that universities’ public declarations of a cli-
mate emergency are making a difference, almost half think not enough is being done. They
feel that responsibility for university climate action sits across government, universities and
research councils, but almost all researchers are also personally worried about climate
change and want to do more themselves to address it. For the most part, they also strongly
support climate advocacy by those engaged in research. Yet high workload, uncertainty
about what actions to take, perceived lack of agency or power, inflexible university pro-
cesses and pressure to travel are just some of the many barriers researchers face in taking
action. The study highlights how these barriers can be overcome, and the steps universities
and researchers can take to better incorporate climate action into their research culture and
practices.
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Introduction

The actions required to mitigate and adapt to climate change are substantial [1]: while much
responsibility lies with industry and government, including for example addressing the role
and activities of fossil fuel companies [2], a cross-societal response is needed that connects per-
sonal action with broader systemic change [3]. One sector that plays a unique and important
role in society is Higher Education (HE), with governments across the world reliant upon and
looking to expand this area [4]; in the UK alone, there are 161 HE institutions [5]. Education
and research are seen as universities” central functions, but these institutions are also major
contributors to the economy and society more broadly [6-8]; as such, many argue that univer-
sities can, and should, take climate action across these multiple roles, including but not limited
to their own campus operations [9-11].

In the Centre for Climate Change and Social Transformations (CAST), we focus on multiple
scales (see Fig 1) in exploring the “systemic and society-wide transformations” needed for climate
action: individual, community, organisation, city/region and national/international [12]. These
scales intersect and influence each other, with different types of action, levels of agency and rates of
change occurring across all of them [12]. The present research is situated in this approach, at differ-
ent points focusing on the individual, community and organisational levels. While climate action
needs to be taken at an organisational level, as reflected by a number of studies addressing this topic,
we focus primarily on researchers as a key group, given that little has been explored about them in
this context; as part of this, we take the view that researchers together comprise a wider community,
with the potential to take collective action and to contribute to larger-scale change. In the literature
below, we first explore university climate action and the organisational context in which academic
researchers operate, then consider researchers’ own engagement with climate action,

Since the early 2000s, there has been increasing interest in sustainability and the HE sector
in the UK [13], alongside university action being monitored and ranked by the People &
Planet University League [14]. This interest became particularly prominent towards the end of
the 2010s, with several universities declaring climate emergencies [15]. That same year also
saw the creation of the Climate Commission for UK Higher and Further Education Students
and Leaders [16] with the aim of generating a sector-wide response to the climate emergency.
Some clear examples of progress do exist, such as divestment (or stated intentions to divest)
from fossil fuels by over 100 universities [17] as well as a new college in Wales founded in
response to the climate crisis which specifically focuses on sustainable futures [18]. There was
a noticeable increase in 2022 in the amount of universities’ net zero targets and the communi-
cation of their sustainability actions compared to the previous year [19]. However, the majority
did not actually meet their sector-wide targets for 2020/2021 [14] and a survey of Higher and
Further Education (FE) institutions in the UK found that almost half are not confident or are
unsure about whether they will meet their next round of emissions reductions targets from the
UK government [20]. Overall, there appears to be a long way to go to achieve the types of
changes at a transformational level that some argue are needed for the sector [21, 22]. Despite
some action and good intentions, then, it is important to understand why there may be chal-
lenges in reducing emissions in the sector. Universities and further education colleges repre-
sent approximately 2.3% of the UK’s carbon emissions [23] which, alongside their important
platform as thought leaders, gives them substantial potential to influence wider action.

Universities have the potential to act in a variety of ways; for example, university advocacy
may lead to changes in government policy which in turn has a societal impact [11]. However,
universities still have a significant carbon footprint and this and other factors may also impede
change in a positive direction [21]; in particular, there is a need to understand the ways in
which universities might lock in or promote high carbon culture and practices. One of the
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Fig 1. CAST scales of change for climate action.
https://doi.org/10.1371/journal.pcim.0000322.g001

barriers to university climate action is cultural [24, 25], that is to say— “pattern([s] or system([s]
of beliefs, values, and behavioral norms that come to be taken for granted as basic assump-
tions” [26]—and is therefore an important consideration in understanding how change can
occur, or may be impeded. This cuts across universities as organisations as well as the people
within them. It has been argued that culture change may emerge in different ways, arising
from individuals [24] or elsewhere in the organisation, as long as there is leadership [27].
Therefore, both those within and outside of senior management and governance structures
may have the power to change culture and practices, particularly in a sector where professional
autonomy is often emphasised. This idea has been affirmed by Professor Carly McLachlan [28]
who argued that academics should not talk about the academic system as though it is separate
to them, but accept that they are part of creating the system itself—“We run our sector. [. . .]
We create and recreate many of the structures and they’re not just something that exists sepa-
rate to us that we need to wait for someone else to change”.

One challenging area that cuts across the individual, community and organisational scales
is the internationalisation of universities. This provides collaboration opportunities for
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research but at the same time substantially increases institutions’ carbon emissions from travel
[29], leading to air travel becoming “increasingly entrenched” and part of career expectations
[30, 31]. With regards to sustainable conference travel, it is argued that academics to some
degree “have the power and freedom to strategize, to organize effective action and to lobby”
for change, without having to wait for systemic change [32]. At an institutional level, however,
UK universities have become increasingly reliant for their income on international students
whose emissions from travel are rising, as the value of UK student income has fallen [33, 34].
While UK universities recognise the significance of travel emissions, their plans to address this
are so far minimal [35].

Where cultural change does occur, it is not always immediately or across the whole institu-
tion [36]. The ways in which power is distributed and operates is a key reason why carbon
emissions, in general, have not decreased despite 30 years of research and efforts to do so [37].
Similarly, in universities, the location and operation of power is a significant factor in forming
and sustaining cultures [38] and so affecting the ways in which climate action does or does not
progress. There may be barriers to action not only at the different scales but also within them.
For example, some individuals may have less agency than others if they occupy more junior or
precarious positions.

Universities as organisations and those working within them can engage with the climate
crisis and affect change in different ways. Cannon [39] offers several recommendations to uni-
versities, including “positively focus[ing] on any barriers [. . .] to help change cultures and sys-
tems that encourage high emissions activities”. Individual and community engagement can
take many forms. For example, the Climate Action Venn Diagram (“What are you good at?
What is the work that needs doing? What brings you joy?”) is purposefully applicable to any-
one [40] and could generate myriad actions for those in different disciplines and career stages.
It is also suggested that researchers have a role in sustainability action in three increasingly
challenging approaches-mainstream, critical and beyond sustainability [21]. Staff, and stu-
dents in particular, are positioned as advocates and collaborators for climate action in UK uni-
versities’ climate emergency declarations [15]. They have the potential to effect change
through advocacy and activism, defined respectively as behaviours that involve “listening,
amplifying, and promoting an issue, cause or organization [that are] low-cost or low-risk” and
those that are “more direct, committed, and vigorous [that are] high-cost and high-risk” [41]
which also “draw public attention and concern to an issue” [42]. Both approaches have been
used by academics who have publicly urged governments and universities to take action [43,
44], with some advocating for peaceful civil disobedience by scientists and acting on it [45-
47]. Some argue that more academics and students need to engage in activism to create trans-
formations in universities [22, 48], though as we explore below, some literature suggests they
face barriers in engaging in environmental activity at all.

There has been relatively little focus on the role of research culture and practices in relation
to climate action—or lack thereof—within universities. Knowledge of researchers’ perceptions
and their role within this is piecemeal, with a mix of participant types and often explored as
individual university case studies or in universities’ own staff surveys. Looking firstly at staff
perceptions of university climate action, some internal sustainability surveys from UK univer-
sities indicate positive perceptions but also a significant amount of uncertainty [49-52]. There
are also some insights at a global level. A survey of (mainly teaching and administrative) uni-
versity staff in 51 countries involved with sustainability found that a majority think their uni-
versity views climate change as important, yet less than a third feel the plans for tackling it are
‘well developed’ or well implemented in teaching and research [53].

Secondly, regarding researchers’ own engagement, some staff in the UK already address
sustainability in their teaching and research, feel motivated to be sustainable at work [49] and
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understand how to address sustainability [54]. There is some support for climate action or
greater sustainability in their job roles [52, 54] but also a lack of professional development to
do so [49]. Surveys of researchers across France and academics at a Colombian university
found almost universal levels of concern about the climate crisis [55, 56], yet in France this is
not translating into corresponding action [54]. Barriers to conducting sustainability research
include a lack of power, funding, motivation and a common goal [57-59], while lack of knowl-
edge is a key barrier to reducing personal carbon emissions and taking climate action [49, 60].
Some of these same barriers (funding and a lack of expertise or knowledge) are seen at an orga-
nisational level, as well as resistance to change and high workload [20, 61].

Finally, there is some indication of differences between researchers. Evidence from the
United States shows differences between subject areas in knowledge, concern, perceived
responsibility and comfort in teaching climate change [62]. Broader research with climate
change communication practitioners in Australia found mixed views with regards to being
seen as advocates as well as facing barriers including funding and measuring impact [63].
However, other research in this area has tended to focus on travel; understandably, given the
internationalisation of universities and that researchers may be under implicit or explicit obli-
gations to travel and boost their profile, with calls for researchers from multiple disciplines to
act on their own carbon emissions [32, 64-66]. In fact, a global survey of climate researchers
found that they fly more compared to non-climate researchers, while also being more con-
cerned about the environmental impact of travel and wanting to reduce how much they fly for
work [67]. However, other research found that university staff in general were less willing to
change their behaviour around flying the harder the action was (i.e., abstaining from travel
was less favoured than using a different mode of transport) [68]. Given that travel is often per-
ceived to comprise a core part of academic practice and culture, it is argued that changes need
to be made at different scales, such as participatory creation of travel policies [69, 70].

Despite these various insights from prior research, a thorough understanding of research-
ers’ perceptions of the climate crisis within the UK university sector is lacking, including in the
context of how they shape and reproduce research practices and culture as well as the organisa-
tional culture in which they are situated. While there is much to be done at the organisational
level, given researchers’ important role in potentially transforming the sector [21, 22]—and
the ways in which they collectively comprise the organisation itself—a greater understanding
of their perceptions, engagement and how they relate to research and university culture and
practices is needed. Therefore, the aims of the present research are to:

1. Explore researchers’ perceptions of universities’ measures to tackle university emissions

2. Explore how researchers engage on issues surrounding the climate crisis, including factors
that encourage and restrict engagement, and how they might be overcome

3. Explore differences in researchers’ perceptions of measures and engagement with regards
to their professional characteristics

Given the large number of differences that could be explored for the third research aim, we have
outlined a series of hypotheses and exploratory questions to test for differences in specific areas
(Tables B, C in S2 Appendix). These include, for example, whether there are differences between
researchers in terms of how relevant they think their subject area is for addressing climate change.

Methods

An anonymous survey of researchers (N = 1,853) was undertaken using the online survey plat-
form Qualtrics. The survey was piloted in May 2022 and data was collected between 11th May
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2022 and 4th August 2022. Prior to analysis, the data was quality checked to ensure responses
are genuine and accurate [71]. For example, responses were removed where participants had
not ticked the box to confirm they wanted to submit their answers.

Thematic analysis was used for the qualitative data [72], creating codes and broader themes
for each question. Most of the coding was inductive—codes were created and adapted as analy-
sis took place. However, a deductive approach was also used, where there were particular ele-
ments of the data that we wanted to draw out. The statistical tests used to explore the
professional differences between researchers were independent samples ¢-tests, Mann-Whit-
ney U tests, Kruskal-Wallis H tests, Chi-Square tests, z-tests, a Friedman test and Wilcoxon
signed-rank tests. A 0.05 alpha (significance) level was used across these tests. However, to cor-
rect for the greater likelihood of finding a statistically significant result from conducting multi-
ple statistical tests [73], the Holm-Bonferroni correction method was applied when testing
across the hypotheses and exploratory questions.

Ethics statement

Ethical approval was received by the School of Psychology Research Ethics Committee at Car-
diff University (EC.22.03.08.6544). Participants read an information sheet and provided writ-
ten informed consent before starting.

Sample and distribution

The population for the survey was researchers at UK universities. The aim of this broad
approach was to reach participants from across different disciplines, career and level of profes-
sional involvement with climate change. Universities UK provided the clearest list of UK uni-
versities to work from and use as the sampling frame- 140 in total [74]. While participants
from other UK universities were eligible to complete the survey, only universities from the
Universities UK list were directly contacted. A conservative sample size of 200 respondents
was aimed for, based on existing literature which showed a large variation in the number of
participants from less than a hundred to over a thousand [75-77].

The process of distributing the survey involved a large amount of detailed, procedural work
over several months. The sample design was a convenience stratified sample, in line with simi-
lar research with UK academics [78] who approached Heads of Departments in particular sub-
ject areas to ask for permission to share their survey directly to staff. For this research,
participants were recruited through Heads of Departments (or equivalent) at all 140 UK uni-
versities on the Universities UK membership list. However, the email asked Heads of Depart-
ments to forward the survey to researchers in their department rather than asking for
permission to contact the researchers directly. The aim of this approach was to ensure the sur-
vey came from an internal, senior contact who already had a close relationship to their col-
leagues rather than an external ‘cold contact’; we adopted this approach in the expectation it
was likely to be more successful for increasing uptake.

The survey was only shared via direct email. It was not shared on social media or by any
other means, to ensure that the sample would not be skewed towards the lead researcher’s con-
tacts (who mainly work in climate change) or those who use social media but were not in fact
employed at universities. A template was created, though each email was personalised and sent
manually to encourage positive responses. Follow-up emails were sent four to six weeks after
initial contact to universities where there were less than 20 responses. A total of 3,759 emails
were sent to senior staff requesting they share the survey; the overall response rate from Heads
of Departments or equivalent was 10.7%.
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Survey development

The survey questions were developed from the results of individual interviews (not reported in
this paper) which were conducted beforehand with staff at UK universities and HE focused
organisations. These interviews were in-depth discussion of issues with university-based
researchers and staff, which had not been covered in existing literature, in order to understand
this topic area.

The survey consisted of four sections, with 25 questions in total and took participants on
average 17 minutes to complete (not including the top and bottom 1% response times). It
included a variety of different question types including multiple choice, Likert Scale, rank, and
open text boxes. Some questions were based on existing work and others were newly created
for the survey. The full survey is available in Text A in S1 Appendix, along with references to
where questions were adapted or used from existing literature (Table A in S1 Appendix).

Section one consisted of introductory questions to confirm that participants were eligible to
complete the survey and to identify demographic information that would help to see whether
there were any differences between how participants answered the other survey questions. The
second section focused on climate change within universities, including first and second order
beliefs, responsibility, and their knowledge and perceptions of university climate action. The
third section focused on researchers’ own engagement with climate change, including links to
their subject area and role, extent to which they worried about climate change, and their advo-
cacy and engagement. The final section of the survey focused on challenges and opportunities
within universities, specifically looking at barriers, incentives and generating ideas.

To encourage survey responses and thank them for their time, all participants that com-
pleted the survey had the opportunity to enter a prize draw to win a £100 voucher.

Results

A total of 1,853 survey responses were received, with the open text boxes generating 5,082 comments.
Additional tables and statistical test data can be found in Tables B-W, Text A-P in S2 Appendix.

Demographics

Survey responses were received from 127 UK universities across England (105 universities;
1,505 responses), Northern Ireland (2 universities, 43 responses), Scotland (14 universities,
197 responses) and Wales (6 universities, 108 responses). This encompasses 90.0% of the uni-
versities contacted (140) and 79.0% of the total universities in the UK (161) [5]. The universi-
ties with the highest number of responses (the top 15) are shown in Fig 2; the median number
of responses per university is 10.5. See Table A in S2 Appendix for a full breakdown of
responses per university.

The professional characteristics of the survey participants are shown in Table 1. Participants
were represented across all the disciplinary groupings used in the survey and are largely reflec-
tive of the UK HE sector [79]. Although the survey was about climate change, it was important
that it was not unduly skewed towards those who work in the area. The survey was successful
in this respect, as the majority of participants do not conduct research on or teach about cli-
mate change. The results also show that participants’ positions at work are varied across career
stages.

A sample size of at least 384 was needed to be representative of the population (254,975
total research staff and PhD researchers) [80, 81] at a confidence level of 95% and a margin of
error of 5% [82]. Although demographic data (such as gender, age, ethnicity) was not collected
in order to ensure anonymity, there is a broad range of responses geographically and across
professional characteristics.
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Fig 2. Top 15 universities with the highest number of responses.

https://doi.org/10.1371/journal.pcim.0000322.9002

The survey findings are split into three sections below: what researchers think about univer-
sities, how researchers engage with climate change, and the differences found across profes-

sional characteristics.

Table 1. Professional characteristics of the survey participants.

Characteristic

Percentage and
number

Discipline

Arts and humanities

16.3% (302)

Medicine, health and life sciences

32.3% (599)

Physical sciences, engineering and
mathematics

19.4% (360)

Social sciences

31.9% (592)

Work involves researching or teaching on
climate change

Yes (major part)

11.3% (209)

Yes (minor part)

23.7% (439)

No

65.0% (1,205)

Current position

Early-career 43.2% (800)
Mid-career 28.6% (530)
Senior/professor 26.3% (487)
Other 1.9% (36)

https://doi.org/10.1371/journal.pcim.0000322.t001
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Main findings

Researchers’ views on universities. We explored researchers’ perceptions of who holds
responsibility for climate action in and by universities. We found that 90.7% think that govern-
ment and policymakers have a high responsibility for addressing climate change in universi-
ties, followed by research institutions themselves e.g., universities and colleges (82.3%), and
research councils (74.7%).

When asked about universities’ attitudes towards climate change, over half of researchers
(54.0%) feel that addressing climate change is a priority for their university with regards to its
own impacts and emissions, though less so with regards to its research activities (42.9%).
Despite a reasonable number of researchers feeling it is a priority for their university, almost
half think their universities are not doing enough on climate change with regards to research
activities (45.0% versus 28.4% who think they are) and the university’s own impacts and emis-
sions (48.4% versus 32.1% who think they are). There were also mixed responses regarding the
effectiveness of climate emergency declarations, with the majority (53.3%) feeling that they are
making ‘only a little’ bit of difference in addressing climate change at universities (Fig 3).

We also saw variation in researchers’ knowledge about what their university is doing with
regards to climate change. Researchers are fairly evenly split on whether they feel they receive

53.3%

28.4%

12.7%

5.6%

Not at all Only a little Moderate amount A great deal

Response options

Fig 3. Some universities have declared climate emergencies, stating their commitment to reducing carbon emissions. To what extent do you
think this is making a difference in addressing climate change at universities?

https://doi.org/10.1371/journal.pcim.0000322.9003
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Fig 4. Thematic analysis: What do you know about what your university is doing to address climate change?

https://doi.org/10.1371/journal.pcim.0000322.9004

enough information from their university about what it is doing to address climate change, or
do not feel this is the case (45.6% do, 40.2% do not). While a majority (69.6%) were able to
describe at least one thing that their university is doing to address climate change, 14.5% of
answers overall were vague and did not provide detailed information about what they knew
(e.g., “there’s a whole strategy” and “various initiatives”). Based on thematic analysis from
open text boxes, 18.8% overall stated that they knew nothing (unprompted, N = 1,498). Also,
while 5.5% of comments started by saying they felt they did not know much, they nevertheless
went on to give some insight into university action. The most common areas of action that
researchers knew about can be seen in Fig 4.

More than 100 researchers (7.3%) mentioned contradictions in their university’s approach
to climate action, greenwashing, lip service or token efforts, and 5.9% commented about how
they felt their university was not doing enough on climate change, for example:

“Largely green washing and trying to find ’innovations’ to solve climate issues rather than
behavioural or institutional change”

- Early career (medicine, health & life sciences)

“The sense of climate emergency is lacking—despite having declared one”

- Mid career (social sciences)
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As well as questions about their university generally, we explored perceptions of research
culture and practices. 66.2% of researchers think their university does not provide them with
information about how to conduct their research in a low-carbon way, compared to only
16.9% who feel that it does. There is a similar perception towards funding, as more than half of
researchers (54.7%) think that funding processes do not incentivise low-carbon approaches to
research compared to only 14.8% who think they do. The results also show that there is high
support (63.8%) for changing the research culture of universities to better address climate
change; only 16.2% feel it does not need to change.

Looking forward to how changes could be made, researchers highlighted ways in which
their universities could better incorporate climate action into their research practices. There
were a very large number of responses (N = 1,260) provided on this topic in open text
box responses, indicating a high degree of interest and engagement from survey participants.
Fig 5 shows the main thematic areas mentioned in these responses.

Using another open text box, researchers also highlighted ways in which they felt they
themselves could better incorporate climate action into their research practices. Again,
researchers provided a very large number of responses (N = 1,248), with thematic analysis
showing that 13.3% state they are already doing some things, though 8.7% are unsure and
8.4% feel there is not anything they could do or that it is out of their control.

Themes from responses

New/different ways of collaborating with other

Percentage of those who answered the question (1,260)

0% 5% 10% 15% 20% 25% 30%
Encouragement and incentives _ 12.8%

Changes to unviersity facilities 10.9%

0,
researchers 9.5%

Training/guidance/policies 9.2%

Conferences 8.8%

Fig 5. Thematic analysis: In your view, what opportunities are there for your university to better incorporate climate change into your

research practices?

https://doi.org/10.1371/journal.pcim.0000322.g005
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“Resisting pressure to do lots of international travel unless there is an extremely strong justifi-
cation for it.”

- Early career (medicine, health & life sciences)

“Starting thinking outside the box. For example, some of my research is in nursing and mental
health, and when I talked about climate change and nursing I was laughed at. But actually,
[in] nursing and climate change there is a lot that we should be exploring!”

- Mid career (medicine, health & life sciences)

The most common types of suggestions from the thematic analysis can be seen in Fig 6.

Researchers’ engagement with climate change. The results show that almost all (95.5%)
researchers want to do more on climate change within their university, though less—but still a
large majority (77.3%)—say they want to do this specifically through their role as a researcher.
Most also think their subject area (70.2%) and role as a researcher (67.3%) are relevant for
addressing climate change. Yet despite this willingness and perceived relevance, almost half
(48.5%) do not know how to address climate change within their role (38.7% feel that they do).

Percentage of those who answered the question (1,248)

0% 5% 10% 15% 20% 25% 30%

Less or more sustainable travel 26.4%

Climate change as the subject of research or

working collaboratively 17.2%

Reduced consumption and waste 14.9%

Hybrid/remote working 11.3%

Increasing their understanding and awareness 10.6%

Themes from responses

Reduced energy use 8.0%

Advocacy 5.0%

Fig 6. Thematic analysis: As an individual, what actions do you think you could take to better incorporate climate change into your research
practices?

https://doi.org/10.1371/journal.pcim.0000322.g006
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Fig 7. How worried are you about climate change?

https://doi.org/10.1371/journal.pcim.0000322.9007

We also found high levels of concern about climate change, with almost all (94.8%)
researchers saying that they are extremely, very or somewhat worried (Fig 7).

We found that almost all (95.8%) researchers say their own views about climate change
affect their practices, choices and activities at work. For 24.5% of researchers, their views affect
them a great deal. Just over half the researchers (50.6%) say their views affect them a moderate
amount, and 20.7% only a little. Only 4.2% of researchers say that their views about climate
change do not affect them at work.

We explored how researchers think they could use their role to positively address climate
change, asking them to rank a series of options in terms of impact. Teaching others, profes-
sional practice and research and scholarship were the most highly ranked and therefore per-
ceived to be the most impactful (see Table 2; x2(9) = 2048.556, p = <.001). Aside from
campaigning and mobilisation, and secondment opportunities, the items were clustered
closely together. This shows that there was quite a lot of variation regarding where researchers
ranked the activities on the 1-10 scale, averaging somewhere in the middle. There are signifi-
cant differences between the bottom two items (campaigning and mobilisation, secondment
opportunities) and all other items, including each other, showing that these are viewed as the
least impactful. There are no significant differences between the top three ranked items. See
Tables B-W, Text A-P in S2 Appendix for full results. Additionally, 26.6% of researchers felt
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Table 2. How do you think you could use your role to positively address climate change?

Please rank the following items, with 1 being the highest impact and 10 being the lowest impact. | Mean Rank

Teaching others (directly teaching about climate change) 4.44
Professional practice (applying sustainability principles to your work) 4.66
Research and scholarship (directly researching about climate change) 4.83
Application of knowledge/innovation (practical implications of your research beyond your 4.98
institution)

Community engagement (working with people or organisations outside of the university) 5.01
Personal action (using knowledge gained in your role to inform your personal actions) 5.20
Campus sustainability (engaging in university climate change processes) 5.27
Awareness raising with the public 5.37
Campaigning and mobilisation 6.67
Secondment opportunities 8.58

https://doi.org/10.1371/journal.pcim.0000322.t002

that in their role, they do not or could not have a positive impact in addressing climate change
atall.

We also explored researchers’ perceptions of their peers, which revealed a great deal of
uncertainty. Many researchers neither agreed nor disagreed on the following measures: that
addressing climate change at work is a priority for other researchers (43.4%), that other
researchers know how to address climate change (44.6%) or are reluctant to address it (48.4%)
in their roles; this finding was affirmed by open text responses, for example:

“I[...] have no sense of what my colleagues in other departments are doing about climate
change.”

- Mid career (arts & humanities)

Nevertheless, there is a very high level of peer support for climate advocacy by other
researchers. When asked to what extent they think it is appropriate for researchers to advocate
for university action on climate change, the majority (54.2%) feel that it is very appropriate,
37.3% moderately appropriate, and 6.6% only a little. We also found that more researchers
placed a high responsibility on senior academics and researchers (50.2%) to address climate
change in universities, compared to early career researchers (26.2%).

Researchers say that they face multiple barriers to doing more on climate change within
their universities (Fig 8; N = 1,443), though 16.2% say they face no barriers at all. Percentages
below are of the whole sample.

High workload is the biggest barrier (57.5%), followed by uncertainty about what actions to
take (45.5%), lack of agency or power (37.1%) and inflexible university processes (32.2%); for
example:

“For something to be a priority something else has to be dropped out as I am only human”

—Senior/professor (arts and humanities)

However, societal issues were also highlighted as barriers such as the marketisation of uni-
versities, government policies (or lack of government action), and capitalism. Although num-
bers were relatively low as a proportion of responses, it is important to note that some people
highlighted personal issues as barriers including caring responsibilities, disabilities and health
issues.
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High workload

Uncertainty about what actions to take
Lack of agency or power

Inflexible university processes

Pressure to travel

Lack of staff expertise

Lack of institutional support

Lack of materials/resources

Lack of legislative initiatives/requirements

Barrier

Inflexible research frameworks

Lack of projects on climate change

Lack of funding for climate related research
Lack of staff interest

Lack of professional development

Lack of student interest

Too much professional risk

Other (please specify)

0%

Percentage of total sample
10% 20% 30% 40% 50% 60%
e 57 .5%
I 45.5%
e 37.1%
I 32.2%
e 25.2%
I 24.4%
I 24.3%
I 22.5%
I 21.6%
e 21.3%
e 20.9%
s 19.9%
e 19.1%
e 13.4%
I 9.5%
s 8.9%

. 7.9%

Fig 8. In your view, what barriers do you face in doing more on climate change through your role in the university? Please select all that apply.

https://doi.org/10.1371/journal.pcim.0000322.9008

We also explored what would incentivise researchers to do more on climate change through

their roles at work (Fig 9).

The greatest incentives for more than half of researchers to do more on climate change
through their roles, are knowledge of what actions to take (51.6%), more institutional support
(50.9%) and reduced workload (50.2%). A small amount (5%) of researchers provided open
text box responses; there was an emphasis on having a supportive environment in a number of
different ways such as better working conditions, flexibility, training, collaboration, conversa-
tions, and genuine change from the university:

“More institutional support—with a huge caveat; it would need to be genuine.”

—Senior/professor (social sciences)

“Transparent and explicit policy supporting slow travel”

—Early-career (medicine, health and life sciences)

Through open text box responses, we also found that the survey itself provided an incentive
for some researchers to think about or act on the issues raised, with the realisation that they
may have not engaged with this topic before (how climate change relates to research practices

and culture).
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Percentage of responses
0% 10% 20% 30% 40% 50% 60%
Knowledge of what actions to take T 51.6%
More institutional support EETTsTsssEEEEEEEEEEEEE——— 50.9%
Reduced workload meeessssssssssssssssss——— 50.2%
More funding for climate related research s 38.3%
More projects on climate change s 33.3%
Greater agency or power EEEEEEEEEEEEESS—————— 32.9%
Different university processes maeessssssssssss—————— 30.5%
More legislative initiatives/requirements m—————— 27.8%

Greater staff interest eessss————— 27.7%

Incentive

Less pressure to travel meessssssssss—— 27.6%
Greater staff expertise ———————— 25.2%
More professional development S 23.8%
Different research frameworks e————— 21.2%
Different materials/resources m———— 18.3%
Greater student interest T 17.2%
Less professional risk s 12.8%
Other (please specify) mmmm 4.9%
Nothing would incentivise me to do more mm 3.4%

Fig 9. Percentage of researchers who say that these items would incentivise them to do more on climate change through their roles in their
university.

https:/doi.org/10.1371/journal.pcim.0000322.g009

Professional differences between researchers. There are several differences between
researchers based on whether they work on climate change or not, their career stage and their
subject area. See Tables B-W, Text A-P in S2 Appendix for full results.

Climate vs non-climate researchers. We compared responses from climate and non-climate
change researchers across several questions. We found that compared to non-climate research-
ers, climate researchers are more likely to be worried about climate change, think they know
how to address it at work, that their role as a researcher and their subject area are more rele-
vant for addressing it, think their work has or could have a positive impact in addressing it,
and feel it is appropriate for researchers in general to advocate for university action on climate
change (see Table 3). They are also more likely to think that a lack of funding for climate
related research and inflexible university processes are barriers to them taking climate action
at work. These differences can clearly be seen when comparing combined percentages between
climate and non-climate researchers (Fig 10), all of which are statistically significant (p = 0.003
for worry, p = < .001 for all others).

We also found that non-climate researchers are more likely than climate researchers to say
that uncertainty about what actions to take and lack of staff expertise are barriers to them tak-
ing climate action at work. Again, these differences can be seen when comparing percentages
between the two groups of researchers (Fig 11), both of which are statistically significant (p =
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Table 3. Statistical test results for measures comparing climate to non-climate researchers.

Question
Worry

Know how to address climate change at
work

Relevance of role
Relevance of subject area

Positive impact of work on climate change

Appropriateness of advocacy

Barrier: lack of funding
Barrier: inflexible university processes
Barrier: uncertainty about actions

Barrier: lack of staff expertise

Mean (mean ranks for Degrees of Test statistic (*#-test, **Chi-Square, ***Mann- p value
advocacy) freedom Whitney U)

4.21 (climate) 1851 6.538* <.001
3.92 (non-climate)

3.29 (climate) 1851 -16.508* <.001
4.55 (non-climate)

5.48 (climate) 1358.579 15.537* <.001
4.33 (non-climate)

5.86 (climate) 1393.641 16.202* <.001
4.54 (non-climate)

Not applicable 2 409.256** <.001
1029.50 (climate) Not applicable 322054.0*** <.001
869.43 (non-climate)

Not applicable 1 23.040** <.001
Not applicable 1 9.283** .002
Not applicable 1 71.013** <.001
Not applicable 1 10.871** <.001

Note: The mean for ‘know how to address climate change at work’ is lower for climate researchers because the question was framed as a negative (“I do not know how to

address climate change”).

https://doi.org/10.1371/journal.pcim.0000322.t003

< .001). There were no significant differences between climate and non-climate researchers

for the remaining barriers (13 out of 17) or the number of barriers for each group.

Subject area. We explored differences in researchers’ responses by subject area and found
that there were some significant results regarding relevance of subject area and appropriate-
ness of advocacy. We found that medicine, health & life sciences researchers are less likely
than those from social sciences and arts & humanities to think it is appropriate for researchers
in general to advocate for university action on climate change (H(3) = 15.682, p = < .001).
Medicine, health & life sciences researchers are also less likely than researchers from all other

disciplines to think that their subject area is relevant for addressing climate change (H(3) =
128.175, p = < .001).

Career stage. We also explored differences in researchers’ responses by career stage. Senior
researchers/professors are more likely than early and mid-career researchers to think they
know how to address climate change at work (H(2) = 90.176, p = < .001). There are also differ-
ences regarding responsibility. Senior researchers/professors are more likely than early and
mid-career researchers to think that senior academics and researchers have a high responsibil-
ity for addressing climate change in universities (H(2) = 18.296, p = < .001), i.e. they recognise
their own role. Also, early career researchers are more likely than senior researchers/professors
to think that research institutions themselves have a high responsibility for addressing climate
change in universities.

The amount of barriers that researchers face differ across career stages. Early and mid-
career researchers face a greater number of barriers in doing more on climate change through
their role at work than senior researchers/professors (H(2) = 37.253, p = < .001)-a median of
4 compared to 3 barriers, respectively.

There are also different types of barriers between career stages. Early career researchers are
more likely than senior career researchers/professors to say that a lack of institutional support
is a barrier (X° (2, N = 1,443) = 11.556, p = .003). They are also more likely than mid- and
senior career researchers/professors to say that a lack of projects on climate change (X° (2,

N =1,443) = 18.262, p = < .001) and uncertainty about what actions to take are barriers (X* (2,
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Fig 10. Comparison of climate researchers and non-climate researchers across multiple measures.
https://doi.org/10.1371/journal.pcim.0000322.9010
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Fig 11. Comparison of climate researchers and non-climate researchers across perceived barriers.

https://doi.org/10.1371/journal.pcim.0000322.9011

N =1,443) = 60.266, p = < .001). Both early and mid-career researchers are more likely than
senior career researchers/professors to say that a lack of agency or power (X2 (2, N=1,443) =
43.386, p = < .001), lack of materials/resources (X? (2, N=1,443) = 26.189, p = < .001) and
too much professional risk are barriers (X (2, N = 1,443) = 24.804, p = <.001). Mid-career
researchers are more likely than senior career researchers/professors to say that inflexible
research frameworks are a barrier (X2 (2, N = 1,443) = 11.979, p =.003) and are more likely
than both early and senior career researchers/professors to say that high workload is a barrier
(X? (2, N = 1,443) = 11.173, p = .004).

Discussion

This UK-wide survey aimed to explore how researchers in universities perceive and engage
with climate change. We found that researchers are highly concerned about climate change
and want to do more but need support in overcoming multiple barriers to doing so which
cover their personal knowledge (uncertainty about what actions to take) as well as broader cul-
tural and practical issues (high workload and lack of agency/power). Also, overall, researchers
have mixed perceptions of universities” climate action, with a fairly good (albeit surface level)
knowledge of actions being taken but the perception that governments, universities and
research councils have considerable responsibility to act.

The results offer important new insights into researchers’ perceptions of the climate crisis
across numerous measures as they explore data that has not previously been collected. When
compared to researchers and academics in France and Colombia [55, 56] and university stu-
dents globally [50], we found that UK researchers’ level of climate worry (94.8%) is similar.
However, it is higher than the UK public (83%) [83] and even more so when accounting only
for those who are extremely or very worried (73.6% compared to 46% general public) [84]. We
did not specifically ask about climate anxiety, and while the overall level of climate anxiety for
the UK public is low, it is higher for those who are more concerned and therefore may also be
a more common experience for researchers [85].

A key finding, though perhaps an unsurprising one, is that the main barrier to climate
action for over half of UK researchers is high workload. This is currently a critical issue in the
UK—in a survey of University and College Union members, 74% of researchers said they may
leave the sector by 2027, mainly due to workload as well as issues regarding pay and casualisa-
tion [86]. Other research in the UK and internationally found that a smaller, but certainly not
insignificant, number of researchers were thinking of moving elsewhere in the sector or
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leaving completely (37% and 36% respectively) [87]. This also supports the suggestion by Urai
and Kelly [88] that the nature of modern academia means that academics have no energy to
engage with climate change, with these authors also suggesting that new principles for scien-
tific practice are needed to remove barriers to academics acting on climate change, such as
changing from being part of the rat race to ‘slow scholarship’. Similarly, high workload is a bar-
rier for climate education in primary and secondary schools [89] and is one of the many barri-
ers to universities becoming more sustainable [61].

Concerningly, almost half of researchers state that they do not know how to address climate
change within their role and specifically state this as a barrier, as well as identifying knowledge
about what actions to take as the most effective way that they could be incentivised to take cli-
mate action. This lack of knowledge reflects some existing research [51, 60]. When asked how
they could use their role to positively address climate change, actions that related to the core
functions of universities (teaching and research) were the most highly ranked, suggesting that
researchers are most comfortable in these traditional university roles (i.e., what are commonly
seen as universities’ central functions). While applying sustainability principles to their work
was also the most highly ranked, there is clearly a lack of knowledge about how to do this.
There is important knowledge creation about climate change from the sector but it is argued
that there is “a shortage of the skills needed to drive change from within” [70]. Given the sur-
vey results, this should also include guidance about how to practice research sustainably. It is
suggested that there is a role for Government here, with The Royal Anniversary Trust [70] rec-
ommending the creation of an online hub of practical advice and information. Yet there is an
existing resource—the Research for a Future toolkit—developed by academics themselves
along with activists and other researchers as part of the organisation Faculty for a Future, to
provide guidance for researchers around the climate crisis [90]. This toolkit was published
after the survey took place and starts to fill an important gap. However, given that it is purpose-
fully quite general (providing overall tools and advice rather than specific methodologies),
there is still a need for more tailored advice for how researchers in different subject areas and
at different career stages can better address the climate crisis in their research practices.

Another barrier, for just over a quarter of researchers, is pressure to travel. By acting on
travel, the university sector can not only reduce its emissions and change its culture in this
area—as it has been argued is needed [35, 64, 70]—but at the same time enable researchers to
better address climate change in their roles by reducing this barrier for them. Travel has hith-
erto been a central part of research culture, and the majority of researchers feel that the
research culture generally in their university needs to change in order to properly address cli-
mate change. There is a need for the sector to help researchers understand how to conduct
their work in a low-carbon way but also be enabled to do so-as the majority feel that funding
processes do not incentivise low-carbon approaches to research. This is an area that has
recently been highlighted to Government to act upon, as “currently, no explicit consideration
is required of the carbon impact of most research funding bids, including UKRI” [70].

The survey showed multiple differences between researchers who work in climate change
and those who do not. Non-climate researchers feel more uncertain about what climate actions
to take and that what they do is less relevant. Also, climate researchers are more than twice as
likely to feel they know how to address the topic at work and almost three times more likely to
think their work can positively address it compared to non-climate researchers. They also feel
their subject area is much more relevant for addressing climate change, reflecting findings in
the education sector where some primary and secondary school teachers in the UK struggle to
see how climate change links to their disciplines [89]. While it could be argued that these dif-
ferences are to be expected given what they do in their roles, efforts should be made to reduce
the gap between them so that those not working in climate change feel better able to contribute
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their own expertise; after all, climate change is an issue that spans all subject disciplines. For
example, McCowan, Leal Filho and Brandli [91] recommend that universities incorporate cli-
mate change across subject areas in research and teaching as one way to overcome barriers to
climate action in the sector. Involvement from different types of researchers will allow for dif-
ferent ideas and forms of engagement, both within and outside of universities.

The results also identified some differences between the positions of researchers which
were not apparent in existing literature. Early and mid-career researchers perceive a greater
number of barriers in doing more on climate change than senior researchers/professors.
While both face slightly different barriers, there is overlap, with both more likely than those in
senior positions to say that a lack of agency or power, lack of materials/resources and too
much professional risk are barriers. Early career researchers in particular face a lack of institu-
tional support and lack of projects on climate change as well as uncertainty about what actions
to take, whereas the biggest barrier—high workload—is faced more by mid-career researchers.
Other research has shown that early career researchers in the UK face high workload, lack of
recognition for their work, and negative impacts on their personal lives, and it is suggested
that more funding for this group is needed [87]. While our research did not find that high
workload was a particular barrier to climate action for early career researchers, we did not list
impacts on personal wellbeing as a potential barrier. Overall, this suggests that different
approaches are needed to enable researchers at different career stages to engage with climate
change.

Exploring differences between subject areas also highlighted an interesting finding. It is
unclear why medicine, health & life sciences researchers do not think their subject area is as
relevant for addressing climate change compared to those in other disciplines. There was a
similar finding for some health sciences and dental teaching staff in the United States, who felt
both less comfortable and less responsible for teaching climate change than those in some
other subject areas (science, agriculture & natural resources, and engineering) [62], though
potential reasons for this were not expanded upon. Several barriers to sustainable healthcare
education have also been identified in the literature, including negative attitudes and a resis-
tant organisational culture, with a call for future research to understand these further and how
to overcome them [92]. In contrast, the Lancet Countdown [93] makes the health aspects of
the climate crisis very clear. From a student perspective, one study found that only 1.8% of stu-
dents at a London university felt they had been taught about sustainable healthcare, despite it
now being a requirement for the curriculum [94]. The survey result is also interesting because
health is commonly seen as a way to frame climate change [95] and communicating climate
change as a health issue can increase public support for climate policies [96]-yet there appears
to be a disconnect with medicine, health & life sciences researchers. It may be that this per-
ceived lack of relevance will soon change, given calls for climate change to be better taught in
medical schools [97, 98] and a collaboration between the World Health Organization and the
NHS to decarbonise global healthcare systems [99]. The survey finding underlines the impor-
tance of these initiatives in highlighting the link between health and climate.

It is interesting that while researchers support advocacy by their peers, campaigning and
mobilisation were personal actions that were seen to be one of the least impactful. It is unclear
whether these are simply perceived as being less impactful without researchers having engaged
in these actions or whether researchers have in fact tried to take these actions, but they have
not had much impact. This could also suggest that advocacy and activism may be viewed dif-
ferently by researchers. Despite the high peer support for advocacy, it is unknown to what
extent there would be support if this tips into activism, particularly given its low ranking in the
positive climate actions researchers could take. This split between advocacy and activism is
seen in research from Germany and the USA, with most citizens supportive of climate policy
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advocacy from scientists, but they felt that scientists supporting climate protests was not
appropriate [100]. However, if universities heed the call to better support academic advocacy
and activism [48], it may be that this would enable researchers to feel they could have a greater
impact.

Additionally, if researchers are to have a wider community impact, which is one of the path-
ways for climate action in universities [11], then the extent to which researchers see this as
being impactful needs to change given it did not rank as highly as actions that more clearly sit
within their academic roles. Although almost all researchers want to do more on climate
change within their university, less want to do so specifically through their role as a researcher.
This could be linked to several of the barriers mentioned (for example, uncertainty about what
actions to take) if they feel it is difficult or not possible to act within the confines of their role,
or it could be because some feel that their subject area and role are not relevant for addressing
climate change.

The high perceived responsibility for government and policymakers to address climate
change in universities is similar to surveys of the UK public, who feel that government are par-
ticularly responsible for addressing climate change generally [101]. However, a large majority
also think universities themselves, along with research councils, have a high responsibility, sug-
gesting that they feel action needs to come from within the sector as well as through external
measures. At the same time, the results show that many researchers think universities are not
doing enough, despite climate change being seen as a priority. This may reflect what O’Neill
and Sinden [102] call “a cognitive-practice gap [. . .] whereby radical research undertaken
within universities is absent in the climate actions they operationalise”.

Alongside identifying barriers, it is essential to understand how the university sector can
overcome these. The results provided some key insights: for just over half of researchers, hav-
ing knowledge of what actions to take, more institutional support and reduced workload
would enable them to act. There was a very large number of comments from researchers about
how they felt their universities and they themselves could better incorporate climate action
into their research practices. This is encouraging as an important characteristic of the survey
was to hear from researchers directly, in their own words. This shows that researchers have
key insights and practical suggestions about how to move forwards that are, as of yet, untapped
by universities. This builds on McCowan, Leal Filho and Brandli’s [91] suggestion for universi-
ties to ensure there are ways for academics to “develop their own sustainability initiatives”.
Acknowledging that researchers themselves are part of the university system, whether
researchers will be able to move from their role of knowledge creation and dissemination
(mainstream) to addressing issues of power and inclusion (critical) and even further to being
held accountable to those most impacted by climate change and having different priorities e.g.,
“collaboration over competition” (beyond) remains to be seen [21].

Conclusions

Despite the extensive barriers to researchers being able to engage in climate action at work,
there is a way forward. The results outline actions for universities to take: mainly that research-
ers need more knowledge about what climate actions to take, institutional support to imple-
ment this and for the critical issue of high workload to be addressed. The extent to which these
changes can be addressed without transforming universities in the way suggested by others
[21, 22] is unknown. Yet that does not mean that progress cannot be made. Our findings high-
light that there needs to be tailored engagement and solutions for those at different career
stages and in different subject areas, including support for those who are not involved climate
change research and teaching.
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While this research is representative of the UK university sector, it may not generalise well
to other countries, and though we have addressed a gap in the literature, we recognise that
there is a disparity in climate research between the Global North and Global South [103].
Given the large amount of survey data, it was not possible to explore connections between all
the questions or how the wide range of responses differed for every professional characteristic.
Therefore, there are likely to be some relationships that have not been drawn out from the
data—for example, potential differences in incentives for all groups, and potential differences in
barriers by subject area. Also, given the large number of open text box responses, it was unfor-
tunately not possible to do them justice in a single article alongside the quantitative data—par-
ticularly regarding how to overcome the barriers identified and future actions that universities
and researchers could take to address the climate crisis.

As further action is taken within universities, future research could monitor this to under-
stand and illuminate how change is able to happen. Research could also explore why medicine,
health & life sciences researchers do not think their subject area is as relevant for addressing
climate change compared to those in other disciplines and how to overcome this. This said,
strong action to reduce emissions and involve researchers and universities across disciplinary
areas can be taken with the existing evidence we have. This research has implications both for
researchers themselves and others able to enact changes to the culture and practices within
universities. We hope that the findings allow researchers to gain some understanding of what
their peers think about climate change, given their uncertainty around this in the results when
explored as a second-order belief. Also, where results show that certain perceptions are wide-
spread or where there are common barriers and ways to overcome them, we hope that this
empowers researchers to both initiate and push for change. For universities, we recommend
that the insights regarding barriers and incentives to action are taken on board to assist
researchers in addressing an area that they are clearly very concerned about and want to take
action in. Overall, we hope that this research can contribute towards encouraging researchers
and universities to take further action on the climate crisis.
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