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Abstract. The impacts of anthropogenic climate change are becoming increasingly severe and the need for more informed 

policies based on robust and reliable scientific evidence is more critical than ever. Whilst contemporary climate evidence is 10 

routinely based on instrumental data, palaeoclimate offers a much longer temporal perspective of the behaviour of the climate 

system, climate extremes, and environmental responses. Offering in turn a longer-term perspective on how past climate has 

imposed both costs and opportunities for innovation on human communities and ecosystems. Climate policies increasingly 

frame societal responses in terms of adaptation, resilience, and risk management across multiple timescales. Despite the 

benefits of palaeoclimate insights, there is limited awareness of how palaeoclimate is being used, what barriers are currently 15 

limiting the inclusion of palaeoclimate evidence into decision making, and what opportunities are available for palaeoclimate 

evidence beyond the research community.  

In this study we set out to fill this knowledge gap and explore these barriers and facilitators for palaeoclimate 

integration in decision making. We do this by employing a semi-structured interview approach with policy advisors from UK 

Civil Service departments and with palaeoclimate scientists to determine their perception of palaeoclimate evidence as a source 20 

for policy evidence. The results showed a good agreement between the interviewed policy advisors and palaeoclimate scientists 

that there is a place for palaeoclimate evidence in decision making, especially with the contextualisation of current and future 

climate change. However, the results demonstrated that communication was the principal barrier – both the communication 

format of palaeoclimate dissemination and the communication of the relevance of palaeoclimate for decision making. We 

finish this article with a set of actionable recommendations written for palaeoclimate scientists that wish to maximise the 25 

potential of their research being used in a policy setting. These recommendations include writing policy briefs, conducting 

transdisciplinary collaboration, taking part in policy training, and finally using a co-production approach. We hope that by 

emphasising these recommendations, more palaeoclimate research will be used within decision making and in turn will enable 

more climate policies based on a longer-term perspective of climate variability.  
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1 Introduction 30 

2024 was the first year where global temperatures exceeded 1.5 C above pre-industrial conditions, surpassing the 

warming threshold set out in the Paris Climate Agreement (Copernicus, 2025). Globally rising temperatures have 

occurred concurrent to many extreme weather events such as intensified heat wave activity (Larcom and van 

Gevelt, 2019; Lhotka and Kysleý, 2022; Yule et al., 2023; Allen et al., 2018), increased droughts (Gudmundsson 

and Seneviratne, 2016), and strengthened monsoon seasons (Seth et al., 2019; IPCC, 2023). These changes are 35 

causing concern across governments globally and have led to increased pressure to create policies to both mitigate 

against and adapt to climate change (IPCC, 2023). Decision makers – which are defined in this study as individuals 

working at the policy interface and have a role in the decision making process such as civil servant policy officers, 

scientific advisors and ministers – are routinely searching for more accessible information and evidence about the 

behaviour of the climate system to inform policy decisions (Buontempo et al., 2014; Bruno Soares et al., 2018; 40 

Done et al., 2021). The magnitude and frequency of recent climate events and behavioural changes have not been 

observed in the instrumental record, presenting a significant challenge in the evidence base for policy making. 

Palaeoclimate research – the study of climate behaviour before the instrumental record began – is a source of 

evidence that can provide policy-relevant insights into the climate system beyond the constraints of the instrumental 

record (Snyder, 2010; Caseldine, 2012; Kiessling et al., 2023; Allen et al., 2025).  45 

Palaeoclimate scientists have been working to extend the instrumental period for several millennia using a 

combination of proxy records – indirect measurements of climate from geological archives – and climate model 

simulations (Snyder, 2010; Tardif et al., 2019; Kaufman et al., 2020, Lear et al., 2020; Osman et al., 2021). When 

palaeoclimate evidence is not considered, our understanding of climate variability is constrained to only the last 

~150 years, a period that captures neither the full range of natural variability nor the frequency of rare but high-50 

impact climate events which may lead to under preparedness for future extremes and climate-driven societal 

impacts. This can lead to systematic under- or over-estimation of the likelihood of extremes, misidentification of 

the drivers of climate variability across different timescales, and reduced ability to anticipate thresholds or abrupt 

transitions in the climate system (Tierney, 2020; Kaufman and McKay, 2022; Cahill et al., 2023; Kiessling et al., 

2023; Allen et al., 2025), and ultimately lead to less-informed policy decisions that misunderstands the temporal 55 

frequency and likelihood of the location of extreme events. Moreover, without long-term records, policymakers 

lose insights into how past societies and ecosystems have adapted – or failed to adapt – to climate stressors, limiting 

the evidence available for planning resilient futures. Integrating palaeoclimate evidence alongside instrumental 
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observations and future climate projections therefore provides a more comprehensive and temporally informed 

knowledge base, enabling more robust, precautionary, and contextually grounded policy decisions. 60 

Although there are instances of a clear awareness of the importance of palaeoclimate for decision making 

for projecting future changes under different emissions scenarios that drive climate policy (e.g., the IPCC), there 

has been little success in integrating palaeoclimate routinely as a form of evidence in decision making (Allen et al., 

2025). Whilst some of these challenges exist because of the practicalities of linking palaeoclimate evidence to the 

instrumental period to the future projection (e.g., uncertain chronologies, differences in spatial scales), the slow 65 

uptake of palaeoclimate in decision making also likely reflects broader challenges in transferring knowledge from 

research producers (e.g., academia) to research users (e.g., decision makers), which are by no means unique to 

palaeoclimate. It is often assumed by scientists that the evidence transfer process is a linear and unidirectional flow 

of knowledge from the expert (e.g., a scientist or group of scientists) to the solution (e.g., policy action) (Gluckman 

et al., 2021; Lacey et al., 2018). However, in reality, evidence is used in more indirect and complex ways, often 70 

hindered by a gap or mismatch between the evidence produced by scientists, and the evidence required by decision 

makers. Numerous studies have examined this science-policy “gap” and identified recurring barriers and facilitators 

that can either limit or accelerate the collaboration between scientists and decision makers (e.g., Bradshaw and 

Borchers, 2000; Lemos et al., 2012; Buontempo et al., 2014; van der Arend, 2014; Cvitanovic et al., 2015; Porter 

and Dessai, 2017). These barriers and facilitators have been identified through systematic reviews (e.g., Oliver et 75 

al., 2014; Abu-Odah et al., 2022; Barreto et al., 2024; Pearson et al., 2024) across a broad range of scientific 

disciplines and given that similar factors are likely to exist at the interface between palaeoclimate research and 

climate policy, we briefly outline some of these examples below. 

 

1.1 Barriers and Facilitators at the science-policy interface 80 

Some of the frequently reported barriers and facilitators across other disciplines include the timing of evidence, the 

dissemination of scientific evidence and the positive effect of collaboration and good working relationships 

between decision makers and scientific researchers. Some of these factors may also be both a barrier and a facilitator 

under certain circumstances, for example the level of trust between the decision makers and researchers and 

whether the research is, or is not, considered relevant for decision making (Oliver et al., 2017; Barreto et al., 2024). 85 

In addition, there are differences in institutional structures, work practices and culture which can also contribute to 

the exchange of knowledge between researchers and decision makers (Lemos et al., 2017; Cvitanovic et al., 2015). 

For example, scientists work in a research environment where there is pressure to be rigorous in a methodology 

and production of results, and often takes a long time between the conception of an idea to the publication or 
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presentation of evidence. On the other hand, decision makers often work in faster-paced environments with 90 

significant time pressures and may be under guidelines set out in the Governments manifestos and therefore there 

may be less opportunity to integrate new research into their decision making tasks (Cvitanovic et al., 2015; Lacey 

et al., 2018). A further institutional barrier for researchers is the academic reward structure (Pearson et al. 2024). 

A study from Keleman et al. (2021) using a series of interviews and a survey with researchers found that, whilst 

researchers do wish to contribute knowledge to decision making, they find that institutional structures limit ability 95 

for them to partake in these activities. They note that this is because science-policy work in many academic 

organisations is not credited in academic reward frameworks, and academics are instead rewarded for publishing 

scientific articles, meaning that policy work is often not prioritised. In the UK, the Research Excellence Framework 

(REF) is an approach to grade institutional research outputs. Contributions to policy are valuable for the REF 

grading, however there is still a higher weighting for more traditional academic outputs such as publications, 100 

conferences, and books (60%) in an institutions REF score compared to impact beyond academia that has a lower 

weighting of 25% (Sutton, 2020).  

 

1.2 Palaeoclimate evidence for climate decision making 

Building on the broader literature on science-policy barriers and facilitators mentioned above, recent investigations 105 

into the barriers and facilitators of palaeo science in general, and palaeoecology specifically have been conducted 

(Siggery et al., 2023; Allen et al., 2025). Siggery et al. (2023) used a systematic literature review to assess how 

accessible palaeoecological data are for conservation practice, and Allen et al. (2025) explored three examples of 

how palaeo data could be used in a policy setting. Both studies highlighted that palaeo data can be useful beyond 

the palaeo community and identified areas of limitations; however, neither incorporated the perspectives of decision 110 

makers.  

To our knowledge there has been no study which has examined both decision makers’ and palaeoclimate 

researchers’ perspectives on the interface between palaeoclimate and climate policy. There is therefore a need to 

understand the potential of palaeoclimate from both sides of this interface. By focussing specifically on 

palaeoclimate evidence, rather than palaeoecology or other palaeo data, we aim to gain insights into how 115 

palaeoclimate evidence can most effectively support climate change decision making. A more effective boundary 

between palaeoclimate evidence producers and evidence users will benefit decision makers who are under increased 

pressure to make evidence-informed decisions to support society in navigating climate change (Buontempo et al., 

2014; van der Arend, 2014; Cvitanovic et al., 2015; Porter and Dessai, 2017; Allen et al., 2025). Similarly, there 
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is a growing need for funding bodies – and the scientists they fund – to demonstrate the economic and societal 120 

impact of their funded research (Lacey et al., 2018; Jensen et al., 2022).  

The aim of this research is to understand how palaeoclimate evidence is perceived and used by 

palaeoclimate scientists and climate-related decision makers in the UK. To achieve this, we: i) conduct semi-

structured interviews with UK-based climate-related decision makers and palaeoclimate scientists to identify their 

perceptions and experience of palaeoclimate integration in policy, ii) identify barriers and facilitators which might 125 

hinder or enable the uptake of palaeoclimatic evidence into decision making, and iii) produce recommendations for 

palaeoclimate scientists to increase the likelihood that their research is integrated into decision making.  

2 Methods 

We conducted semi-structured interviews with decision makers and palaeoclimate scientists to get an understanding 

on the perception of using palaeoclimate evidence in climate policy decision making. Semi-structured interviews 130 

were selected as they provide the opportunity for in-depth exploration of the interviewees perspective whilst 

maintaining the flexibility to adapt the questions to follow the results of the participant (Belotto, 2018; Knott et al., 

2022). We focus on the UK given the authors’ familiarity with UK higher institutions and policy procedures, in 

addition to the UK government and policy practices favouring evidence-based research. We used a combination of 

purposive and snowball sampling to invite participants to be interviewed (Noy, 2008; Palinkas et al., 2015; Knott 135 

et al., 2022). For the recruitment of decision makers an email stating the research question and aims were sent to 

known individuals within UK Civil Service departments with the intention to forward on to other members of their 

team, leveraging their professional connections to recruit additional participants. The combination of purposive 

and snowball sampling was required for the recruitment of decision makers because the high turnover of staff and 

lack of public access to email addresses makes it challenging to contact people in relevant roles directly. Combining 140 

this approach with snowball sampling meant that we were able to reach further beyond our personal connections 

and interview more people who meet the criteria (Noy, 2008). Despite taking this approach, we still received 

multiple rejection emails and a low response rate (see below and Section 4.4). 

 The two criteria for a decision maker to be interviewed were 1) they work at a UK Government Civil 

Service department, or associated agency, and 2) they work on some aspect of climate within their team. The 145 

departments of the decision makers interviewed were DESNZ (Department for Energy Security and Net Zero), 

Defra (Department for Environment, Food and Rural Affairs), the FCDO (Foreign, and Commonwealth and 

Development Office) and the Environment Agency with each interviewee working on different climate-related 
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projects such as future water resources under climate change, Net Zero initiatives, and innovation in climate 

research.  150 

 The recruitment of palaeoclimate scientists was based on purposive sampling, given that the majority of 

scientist profiles are publicly available. However, the same encouragement was sent alongside their recruitment 

email to forward onto colleagues to recruit more participants. For palaeoclimate scientists the three criteria for 

recruitment were 1) they are employed at a UK higher education establishment, 2) they are at lecturer (assistant 

professor) level or higher, and 3) they have research expertise on some aspect of palaeoclimate. The second criterion 155 

was used based on the assumption that, at this level of career stage, the participant likely had enough time passed 

since completing their PhD to conduct research and engage with policy or impact activities to non-academic 

audiences. The research interests from the palaeoclimatologists were varied and included palaeoclimate modellers 

looking at how past warm periods can be used to inform future warming projections, glaciologists working to 

reconstruct glacier behaviour, and palaeoclimatologists who use a broad range of proxy records including 160 

biomarker records, isotope records and other biological proxies to address questions about the environment’s 

response to climate variability through time.  

We faced challenges in recruiting participants to be involved in the study with very few decision makers 

or palaeoclimate scientists responding to our email invitations (See Section 4.4). The period allocated for 

participant recruitment lasted six months and all email responses received that agreed to take part led to an 165 

interview. A total of 11 interviews took place of which six were decision makers and five were palaeoclimate 

scientists.  

The semi-structured interview questions contained a minimum of five open-ended questions for each group 

(Supplementary Information 1) and were approved by the Royal Holloway Ethics Committee (Approval ID: 4195). 

Written consent was obtained from all participants prior to the interview taking place. Interviews were conducted 170 

by author LB on Microsoft Teams. Each interview was recorded and later transcribed verbatim. The analytical 

workflow followed a structured and multi-staged process. The first step was to pseudonymise the interview 

transcripts by removing each of the participant’s names and replacing these with DM-n for decision makers with 

the number reflecting the interview number (e.g., DM-1, DM-2…), and PS-n for palaeoclimate scientists (e.g., PS-

1, PS-2…). This was conducted by the interviewer (LB). The next stage of the analytical process was to start the 175 

thematic analysis. Thematic analysis was chosen to due to its flexibility in identifying patterns across the full 

research data and from both the participatory groups (Braun and Clarke, 2008; Huckel Schneider et al., 2016).  

We decided that codes were to be developed inductively following the data rather than from a pre-defined 

framework and we followed the approach of Braun and Clarke (2008) of reflexive thematic analysis, enabling a 
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systematic yet flexible identification of patterns across the interview data. Each transcript was read in full without 180 

coding to facilitate familiarisation with the data and to capture the main narrative and context of each interview. 

Initial observations were noted during this phase. Following this, line-by-line coding was conducted, and these 

codes were generated inductively from the interview data alone, whilst also being informed by the study’s focus 

on palaeoclimate and policy. Each coded segment included both key terms and their surrounding context to preserve 

meaning.  185 

Once the coding was completed, codes were organised into themes using an iterative grouping process, and 

this again was conducted by author LB (Braun and Clarke, 2008; Guest et al., 2014). This grouping involved 

examining the relationships between the codes, identifying patterns across interviews, and grouping conceptually 

related codes into the different themes. The themes were subsequently re-assessed by author AM. Categorising the 

codes into larger groups highlighted important themes between and within the two participant groups. Three main 190 

themes relating to the barriers and facilitators of palaeoclimate in climate policy were identified:  

1. Evidence (defined here as the type of scientific knowledge, data, and information considered legitimate, 

credible, and usable within the climate policy process) 

2. Context for climate change (defined here as the role that palaeoclimate has in situating recent and projected 

climate change within a longer-term baseline of natural variability and past extremes) 195 

3. Temporal resolution (defined here as the alignment or mismatch between the timescales and resolution at 

which palaeoclimate data are available and the timescales at which climate policy decisions are made). 

The transcripts were subsequently re-examined to fit within each of these themes to ensure consistent application 

of the final thematic structure.  

It is widely acknowledged that a researcher’s positionality on qualitative research can influence all aspects 200 

of the research, including the design of research questions, data collection (including the design and framing of 

interview questions and interactions with participants), and interpretation and analysis of data (Bourke et al., 2014; 

Gurr et al., 2024). We recognise that our backgrounds, experiences, and perspectives shape the way that we 

approached both the interviews and the analysis. Our interest in this topic stems from our expertise in palaeoclimate 

research, and our view that palaeoclimate is useful for decision making. Our positionality with respect to this will 205 

therefore likely have had an influence on the framing of questions, interpretation, and analysis. 

Due to the sensitive nature of the interviews and the involvement of identifiable professional roles within 

the UK Government and academia, the full transcripts cannot be made publicly available. However, access to 

anonymised data will be considered upon reasonable request aligning with Royal Holloway Ethics Committee 

(Approval IS: 4195) and in line with the conditions of participant consent.  210 
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3 Findings 

The results from the 11 interviews conducted (six decision makers and five palaeoclimate scientists) are categorised 

beneath each of the themes identified about the perception of palaeoclimate as a source of evidence in decision 

making. 

3.1 Evidence 215 

The decision makers were asked at the beginning of the interviews to explain their typical approach for searching 

for scientific evidence to assist with their policy tasks. This section of the interview did not specifically mention 

palaeoclimate as we were interested in seeing whether the sources mentioned by the decision makers aligned with 

where palaeoclimate evidence is being presented and published. Responses were varied in terms of source and 

process of retrieving evidence. Fig. 1 illustrates the main evidence sources mentioned in the interviews with 220 

decision makers.  

 

Figure 1: bar graph of the evidence sources mentioned by the decision makers summarised into the main themes.  

Whilst there was a varied response in terms of the evidence sources listed, there was a unanimous 

preference of the IPCC reports (Fig. 1). The decision makers mentioned several reasons behind this, including the 225 

advantage that it is a single source of thousands of peer-reviewed literatures, as well as being renowned for having 

such a robust review process which assures scientific integrity (DM-2,3). In addition, one of the decision makers 

who works in the FCDO, and thus working on international policies, mentioned that an advantage of the IPCC is 

that it has international acceptance: 

“…the preferred initial source of any information is the IPCC and that's because the IPCC information from each 230 

of the various assessment reports has international acceptance” DM-4. 



9 

 

 The interviews also highlighted the role that boundary organisations (i.e., intermediary organisations which 

sit at the interface between decision making and scientific evidence production, Kirchoff et al., 2015; Kass et al., 

2022), knowledge brokers, and commissioning research plays in providing evidence to decision makers. The Met 

Office, World Meteorological Organisation (WMO), World Weather Attribution (WWW), CS-N0W (Climate 235 

Services for a Net Zero resilient World), and the Climate Change Committee (CCC), were all mentioned as being 

used to provide relevant evidence to the decision makers and to summarise and check the reliability of new 

scientific articles and is listed as the second-highest used source of evidence amongst the decision makers (Fig. 1).  

“And another source we're increasingly using is bodies like the World Weather Attribution and some other 

academic centres who are doing like rapid assessments and things like that.” DM-4 240 

“For the case of the inventory, we commission an organization to deliver our inventory every year. And obviously 

that's a trusted data source” DM-1.  

Trust was also mentioned when describing other types of sources such as using the Gov.uk websites (DM-2, DM-

5) and commissioning research was used as an approach to gain trustworthy and directly relevant evidence to fill 

specific knowledge gaps (DM-1, DM-4).  245 

The decision makers explained that whilst scientific journal articles are used as a source of evidence 

sometimes (Fig. 1), their use is often dependent on the subject of the brief to which they are working towards. Some 

higher-impact journals were mentioned by name (the Nature and Science group journals), and a trust in the review 

process of these well-known journals was highlighted.  

“We go for Nature, they're trusted journals like Nature, Nature Climate Change, Nature Communication, Science 250 

and those kind of blockbuster journals and stuff. But we don't get our information purely from there. There's a lot 

of, like, geeky meteorological journals that we get information from”. DM-1 

And when asked whether there was a criterion to follow when choosing evidence from journals, most of the decision 

makers said there was no official criteria, but they would preferentially choose the latest evidence, less than a few 

years since publication (DM-1, 3, 5). 255 

 The final source of evidence used by the decision makers was direct conversations with scientists and 

inviting them to present a seminar or a piece of work considered useful for the decision makers (Fig. 1) – often 

invited after a recent publication. Two of the palaeoclimate scientists interviewed mentioned that they have 

previously been called into Civil Service departments to discuss their work. Both PS-1 and PS-2 were invited into 

the FCDO to present, with PS-1 specifically to talk about a recent publication, whereas PS-2 was invited in as an 260 

expert to provide some background information at the beginning of a new policy topic. In the interviews, the 

scientists were asked whether their presentations or discussions with the decision makers involved discussing 
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palaeoclimate. Neither scientist said it was the focus, but that they did mention palaeoclimate to provide context 

for the topic that they were invited to speak about. 

 265 

3.2 Context for climate change 

When the decision makers and palaeoclimate scientists were asked what they believed were the most important 

uses for palaeoclimate evidence, there was a consensus that it provides a useful context for current and future 

climate change. When encouraged to provide examples, many of the decision makers said that it was good to 

provide information about the background climate system (DM-1, 2, 4, 5) and described the concept of 270 

uniformitarianism by which the past is viewed as the key to understanding the present and future (DM-3, 5). And 

despite DM-2 not knowing much about palaeoclimate ahead of the interview, once given the definition, they 

suggested that it could be useful to contextualise how much our climate system has changed due to anthropogenic 

activity.  

 The responses from the palaeoclimate scientists were similar, and they stated their belief that palaeoclimate 275 

plays a vital role in understanding the behaviour of the climate system: 

“…everything we know about the climate system is based on the past understanding” PS-2. 

The palaeoclimate scientists provided more specific examples of how they themselves or their research groups have 

contributed evidence useful for policy. This included providing summaries of ecosystem tipping points, and how 

sources of water have changed in the past and how they are likely to change in the future, with both examples aimed 280 

towards the FCDO. 

A few responses from decision makers suggested that, whilst theoretically palaeoclimate is useful, in 

practical terms, its usefulness may be limited. For example:  

 “The disadvantages are somewhat baked in from the outset of why is it relevant to the present? You're not going 

to have someone who informed something using palaeoclimate. For instance, if there is a disaster, and there is a 285 

need to do impact-based weather forecasting or trying to map potential flood risk from a quick onset rainfall event. 

It's [palaeoclimate] inherently not going to be used because it's got no relevance” DM-3.  

 “But we always hit that wall of not being able to give sufficient amount of granularity on how quickly something 

happened”. DM-1 

Several of the limitations related specifically to the temporal resolution of the palaeoclimate reconstructions, which 290 

we explore further below.  
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3.3 Temporal resolution 

The temporal resolution of palaeoclimate reconstructions was a topic discussed in each interview. Some 

participants considered that the temporal resolution of palaeoclimate records leads to more uncertainty given that 295 

it cannot provide enough clarity to the timescales that decision makers are working on: 

“…if it [a graph] looks like a straight line, but you can’t tell any more resolution than 100 years, then policy makers 

are just like, well yeah what can I do”. DM-1.  

Considering the temporal resolution is important because policies and policymaking often focus on electoral or 

planning timescales of only a few years to a few decades (e.g., four-year political cycles), whereas many 300 

palaeoclimate reconstructions are much coarser, typically resolving change on centennial to millennial timescales 

(DM-1, 5; PS-2).  

 PS-2 also mentioned that it is hard to find overlap with policy when palaeoclimate scientists work in the 

past, whereas decision makers are working for the future. On visiting the FCDO to present findings, PS-2 recounted 

that they struggled to find overlap for the use of palaeoclimate for the type of information that was needed for 305 

future planning and policies. However, some of the responses from the decision makers indicated that it is not the 

temporal resolutions that are irrelevant, it is more that there is a lack of wider understanding how and why these 

longer timescales are relevant for decision making. For example, 

“I always felt palaeo as a community is terrible at comms at making these [long trajectories] relevant in any form 

to policy outside of just utilising very simplistic arguments of we can inform climate models” DM-3.  310 

“And definitely the time resolution of reconstructions are important, like, why would I be interested in knowing 

about something 20 thousand or something years ago, why do I care for the future?” DM-5 

Not all decision makers interviewed were aware that palaeoclimate reconstructions can reach decadal or 

annual scale resolution and are not restricted to a coarse temporal resolution (e.g., DM-2), which has relevance 

across all three themes.  315 

Overall, the interview responses from both the decision makers and palaeoclimate scientists demonstrated 

a general agreement that palaeoclimate can be useful for climate policy decision making in certain situations. The 

interviews highlighted that there are several barriers in place which can limit the uptake of palaeoclimate in policy 

(differences in the source, reliability, and the relevance of palaeoclimate evidence) and facilitators for palaeoclimate 

(e.g., the influence of boundary organisations, providing context for climate change, knowledge exchange around 320 

the potential of high-resolution palaeoclimate reconstructions).  
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4 Discussion 

Integrating palaeoclimate as a source of evidence for decision making holds value by providing insightful 

background information about the climate system and contextualising current and future warming. This phrase is 

commonly used by palaeoclimate scientists in journal publications (Kaufman et al., 2020; Tierney, 2020; Kiessling 325 

et al., 2023; Allen et al., 2025), and from the palaeoclimate scientists interviewed in this study to describe the 

importance of palaeoclimate and emphasise its policy relevance. However, the practicality of integrating 

palaeoclimate evidence into the decision making process is more challenging (Allen et al., 2025). Drawing on 

insights from science-policy theory and the findings from the interviews in this study, this discussion outlines the 

identified barriers which might limit the integration of palaeoclimate into decision making and provides 330 

recommendations on how to address these and promote closer integration between palaeoclimate research and 

climate policy.  

4.1 Hierarchy of evidence 

The assumption from many scientific researchers follows what is known as the ‘deficit model’ by which there is a 

linear and unidirectional flow of knowledge from evidence directly into policy, and that simply publishing articles 335 

initiates this knowledge flow (Stocklmeyer, 2013; Cvitanovic et al., 2015; Horton and Brown, 2018). However, 

the knowledge exchange and decision making processes are more complex than this, with the deficit model rarely 

working due to political, personal, and institutional perceptions and biases about scientific evidence (Jennings and 

Hall, 2011; Suter and Armitage, 2011; Cvitanovic et al., 2015). One example of a political and institutional bias 

that was highlighted by DM-1 who explained that there tends to be a preference for using scientific evidence that 340 

Figure 2: Evidence hierarchy identified for this study based on the interviews with decision makers. The base of the pyramid 

reflecting the lowest priority source of evidence and increasing towards the top of the pyramid. 
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is publicly funded. They explained that in the case of needing climate modelling results, they noted greater credence 

and trust would typically be given to outputs from publicly funded sources rather than from research funded by 

other bodies, likely as an approach to justify public expenditure. And therefore suggesting that in their case public 

funding can be seen as a safeguard against perceived biases in evidence produced. Beyond this, however, was a 

more structured view of the perception of evidence highlighted by the interviews in this study which can be placed 345 

into an ‘evidence hierarchy’, i.e., the preferences applied to certain types of evidence sources by decision makers 

(Galvão, 2006). The evidence hierarchy identified from the interviews in this study is summarised in Fig. 2.  

At the base of the hierarchy for this study is expert advice and seminars (Fig. 2). There was no explicit 

question in the interview with the decision makers on how they use expert advice in the policy making processes, 

however some of them raised the subject anyway. They mentioned that whilst they do consider these meetings and 350 

seminars directly with scientific researchers useful and effective, they are relatively rare and using other sources is 

more common. These reflections are different to other studies who tend to place expert advice higher up in evidence 

hierarchies (Nunes et al., 2016; Oliver and de Vocht, 2017; Arnautu and Dagenais, 2021). For example, Oliver and 

de Vocht (2017) conducted a large survey aimed at decision makers to find their preferred evidence sources. Their 

results showed that expert advice was ranked fourth overall and sitting above journal articles, which was ranked 355 

higher than expert advice in our study (Fig. 2). Most of the UK Civil Service departments have scientific advisory 

boards and are often considered very useful for providing evidence and advice to decision makers, however the 

results from our study suggest that the usefulness and preference is likely context dependent.  

Despite being the most common format of science dissemination, academic peer-reviewed journal articles 

are found towards the bottom of the evidence hierarchy framework (Fig. 2) (Galvão, 2006). Most of the reasons 360 

for this lower ranking are based on the style of evidence communication in most journal articles. Journal articles 

are typically written for scientists to enable them to build upon the findings of other studies, and ultimately advance 

scientific knowledge (Suter and Armitage, 2011; von Winterfeldt, 2013; Oliver de Vocht, 2017). This therefore 

means that there is often a lot of background information for the broader scientific field, detailed methodological 

commentary that enables a study to be replicated by others, and an understanding of specialist terms and processes 365 

is assumed (von Winterfeldt, 2013; Khomsi et al., 2024). Given that decision makers are often working under tight 

time constraints, it can be challenging to quickly extract the evidence that has most relevance to their policy need 

(Oliver and de Vocht, 2017; Scott et al., 2019; Khomsi et al., 2024). Moreover, while reading an individual paper 

can be informative, its findings usually need to be interpreted alongside a wider body of literature, meaning that 

single studies are often less directly useful for decision making than syntheses or other types of ‘grey literature’ 370 

that collate and weigh multiple studies and often have a broader base of information (MacDonald et al., 2014). And 
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finally, a limitation expressed in the interviews was that many of the scientific articles of interest were often not 

open access, were behind paywalls, and inaccessible beyond the abstract. Often policy departments do not have the 

budgetary allowances to overcome these paywalls which ultimately results in them using alternative sources 

(Cvitanovic et al., 2015).  Gov.uk websites also emerged as an important written source of evidence. These pages 375 

are often seen as useful because the information has already gone through government review and sign-off 

processes, which gives it a level of built-in credibility and makes it easy to use in policy settings (Jennings and 

Hall, 2011). In addition, the source of much of this evidence could be government funded and thus there is an 

automatic preference for this information, such as information from the Met Office.  

The interview responses from this study found a preference in commissioning research and using 380 

knowledge brokers, and given that they were both viewed equally, they are placed at the same level of the evidence 

hierarchy. Commissioning evidence refers to when decision makers actively source new research and evidence 

from industry and/or academics or third parties with direct relevance to their decision making task (Institute for 

Government, 2024). Whereas knowledge brokering refers to intermediary organisations whose role it is to analyse, 

translate, validate scientific debates, and synthesise evidence on a topic relevant to the policy need and in a format 385 

that is most useful for decision makers (Gluckman et al., 2021). Both commissioning evidence and knowledge 

brokering are used frequently in decision making, and often can also be considered as a form of grey literature 

(Lawrence et al., 2014). Previous investigations into grey literature in decision making support our findings and 

suggest that these sources of evidence are often guaranteed to align to the policy tasks, and considered a trustworthy 

source, which are both factors which are rated highly by decision makers (Lawrence et al., 2014; Oliver and de 390 

Vocht, 2017; Cvitanovic et al., 2021). It was not clear from the interviews in this study whether palaeoclimate 

evidence is used by either boundary organisations or knowledge brokers to provide evidence to decision makers 

and this aspect would be a useful focus for further investigation. 

 And finally at the top of this hierarchical structure are IPCC reports (Fig. 1). All the decision makers 

emphasised their preference for the IPCC reports as their main source of climate information, or other similar 395 

evidence syntheses. It is not unusual for these types of knowledge syntheses and evidence reports to be placed at 

the top of these hierarchies as they are a single source of a large amount of up to date, unbiased, and relevant 

evidence and considered reliable given the extensive peer review process (Suter and Armitage, 2011; MacDonald 

et al., 2014; Oliver and de Vocht, 2017). Often knowledge syntheses are tailored specifically for decision makers, 

such as the IPCC summary for policy makers, and thus use the most relevant information and are communicated 400 

in a format which is favourable for decision makers (Suter and Armitage, 2011). Within the IPCC, palaeoclimate 

has been distributed in various formats, originally in standalone chapters, but in the latest AR6 report it has been 
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distributed throughout (IPCC, 2023; Kaufman and Masson-Delmotte, 2024). Palaeoclimate in the IPCC is mostly 

used to contextualise the current and future trends in climate. This contextual use of palaeoclimate evidence may 

have advantages for palaeoclimate science because the decision makers and other stakeholders using the IPCC may 405 

be integrating palaeoclimate evidence naturally into their policy tasks without having to explicitly search for 

palaeoclimate evidence or have any background understanding in the discipline.  

4.2 Palaeoclimate relevance for decision making 

The more certain and relevant a piece of evidence is for decision making, the greater chance it has of being used 

(Cvitanovic et al., 2015; Lacey et al., 2018; Scott et al., 2019). The interview responses from the decision makers 410 

found that it is not always immediately clear how and why palaeoclimate evidence is relevant and how it can fill 

their knowledge gaps. Decision makers explained that whilst they do believe that palaeoclimate can be useful in 

certain contexts, it is often not communicated by palaeoclimate scientists how exactly it can be useful in a policy 

setting.  

For example, many of the interview responses raised the topic of uncertainty around the timescale of 415 

palaeoclimate and the temporal resolution. Whilst climate change is a priority for governments (Briley et al., 2015; 

Lacey et al., 2018; Allen et al., 2025), their focus is on the impact of greenhouse gas emissions in the next decades 

until 2100 and thus it is not immediately clear to decision makers why studying past climates is important when 

these concentrations of emissions did not exist. This becomes especially challenging when the decision maker has 

no background in palaeoclimate and therefore may struggle to see the relevance. Differences in temporal resolution 420 

of the palaeoclimate evidence provided and the resolution of climate evidence needed for the policy tasks can also 

cause confusion around the relevance of palaeoclimate. For example, it is very common for the temporal resolution 

to be of a centennial scale or longer (Kaufman et al., 2020), whereas decision makers are typically working on 

immediate action (short-term policies) to action over the next few decades (medium term policies) and are therefore 

seeking climate information that matches these timescales (Caseldine et al., 2012; Buontempo et al., 2014; Wall et 425 

al., 2017; Done et al., 2021). A misalignment of the relevance between science and policy is a very common barrier 

observed in many other disciplines, making communication of the relevance (and limitations) of the scientific 

processes and findings particularly important (Lemos et al., 2012; Cvitanovic et al., 2021).  

From the interviews it was also evident that the decision makers with a palaeoclimate background could 

more easily suggest areas where and when palaeoclimate information could be used as a source of evidence for 430 

decision making compared to those with no background (DM-1,5, 6). This highlights that integrating a relatively 

specialist subject – such as palaeoclimate – often depends on the individuals who already understand both its 
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relevance and its epistemic boundaries and provide effective routes for mainstreaming long-timescale climate 

knowledge into decision making (Grødem and Hippe, 2019).  

The reliance on individuals who understand both the scientific and policy dimensions is reflected 435 

throughout the policy process and across its different levels. For example, scientists are often seconded into 

government departments to provide technical advice, and at the highest level, the Chief Scientific Advisors (CSAs) 

are themselves scientists who move into policy roles. CSAs can help determine what types of evidence are most 

useful for certain policies, and what it ultimately communicated to ministers (UK Government, no date; Cooper, 

2016). Although there were no CSAs interviewed in this current study, there have been past CSAs with training in 440 

palaeoclimate and Earth-system sciences such as Professor Gideon Henderson, who served as the CSA for Defra 

between 2019 and 2025. Individuals with such backgrounds may be more likely to recognise the importance and 

relevance of palaeoclimate information and to identify where it can be useful to inform environmental and climate 

policy, in comparison to other decision makers who have no previous experience with the subject.  

4.3 Improving the uptake of palaeoclimate evidence in decision making 445 

This study has identified the perceptions of the use of palaeoclimate evidence in decision making. The findings 

suggest that palaeoclimate can be useful in climate policy, particularly for contextualising long-term climate 

variability, but there are several barriers discussed during this article (such as the typical dissemination formats by 

academics which are not aligned with decision makers) that limit the effective transfer of knowledge, and there are 

inherent limits to how far palaeoclimate can inform policy decisions. However, these barriers are not fixed, and 450 

small changes can be made by both palaeoclimate scientists and decision makers to help improve the uptake of 

palaeoclimate evidence in decision making. Here we provide a series of recommendations aimed at palaeoclimate 

scientists to help maximise the policy impact of their research, summarised in Table 1 and expanded in the 

following section. These recommendations are grounded by the interview discussions conducted in this study and 

supported by findings from related research in other disciplines. Although perspectives from both palaeoclimate 455 

scientists and decision makers were examined, the recommendations are directed solely at palaeoclimate scientists 

because the interview data yielded actionable guidance in this direction, with decision makers offering advice to 

scientists rather than the reverse. 

 

Table 1: table summarising the recommendations identified during this investigation to improve the uptake of palaeoclimate evidence in 460 
decision making in a UK science-policy setting.  

Recommendation Role of recommendations 
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Policy briefs Communication of relevance of palaeoclimate science, improved 

dissemination techniques, less jargon, forces palaeoclimate scientist to think 

about the policy process 

Trans-disciplinary research Provides context for end-users of the palaeoclimate information to see how it 

is relevant to other scientific, economic, and social disciplines 

Policy training Palaeoclimate scientists can learn about the decision making process, identify 

the best routes for using palaeoclimate in decision making, improves 

communication.  

Co-production Provides a more direct route to policy with a more structured approach, 

insights from decision makers throughout research process, training for 

palaeoclimate scientists. 

 

4.3.1 Policy briefs 

All the barriers found in this study had some relation to the communication of the relevance of palaeoclimate for 

decision making. Researchers from other scientific disciplines have found that producing short-format policy briefs 465 

that summarise, in language suitable for a non-expert, the policy-relevant parts of a scientific study and distributed 

to relevant stakeholders can be an effective strategy (Suter and Armitage, 2011; Choi et al., 2015; Oliver and de 

Vocht, 2017; Khomsi et al., 2024). For example, in an international investigation looking into bridging the science-

policy gap in both Canada and China, Choi et al. (2015) found that almost 47% of the 207 people surveyed found 

that policy briefs are one of the most effective dissemination strategies to communicate knowledge across the 470 

science-policy interface. Policy briefs tend to be successful amongst decision makers because when they are created 

effectively, they contain only the policy-relevant parts of a scientific study, absent of jargon, and tailored 

specifically to knowledge gaps or a policy issue (Oliver and Cairney, 2019; Arnautu and Dagenais, 2021). 

Therefore, palaeoclimate-focussed scientific articles with associated policy briefs are likely to have a higher chance 

of being read and considered, especially when they are tailored to a targeted audience to disseminate the findings 475 

effectively (Oliver and Cairney, 2019; Arnautu and Dagenais, 2021). One of the decision makers interviewed in 

this study highlighted the success that they had with creating policy briefs in a response to a government call for 

evidence, which in turn led them to being invited into government departments as a specialist to further disseminate 

evidence. Scientific researchers creating policy briefs brings the additional benefit of helping them think more 

critically about how and where their scientific evidence fits within the decision making process and current policy 480 
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context and challenges the scientists to be both simple and concise without being too simplistic and careless (Suter 

and Armitage, 2011).  

4.3.2 Trans-disciplinary research 

When asked what palaeoclimate scientists could do to improve the relevance of their studies and findings for policy, 

several decision makers suggested a more collaborative trans-disciplinary approach to research. As discussed by 485 

Gandy (2026) and noted in many other studies (e.g. Fazey et al., 2014; Chapman et al., 2015; Oliver and Cairney, 

2019; Gluckman et al., 2021) research makes only a small part of actionable policy with lived experience of the 

decision makers, socioeconomical evidence, politics, and public opinions are also included. Producing 

palaeoclimate evidence which already incorporates this holistic view of different priority areas for policy can help 

improve the uptake of it in policy decisions (Chapman et al., 2015).  490 

4.3.3 Policy training 

 In most instances, palaeoclimate scientists, like many scientists from other fields, have received little (if any) 

training about the policy or decision making process. For a stronger bridge to be built between palaeoclimate 

scientists and decision making there is a need for more science-policy training (Oliver and Cairney, 2019; Khomsi 

et al., 2024; Pearson, 2024). Scott et al. (2019) emphasised the positive role that training has for researchers, 495 

specifically when demonstrating how decision makers use and view evidence. This type of training is likely the 

most effective when learnt in practice, e.g., through secondments or placement schemes in government and policy 

organisations. An increased awareness developed through secondments and placements can provide deeper insight 

into the science-policy relationship and provides the most effective ways of working and developing important 

networks (Scott et al., 2019). Opportunities exist for UK academics to gain experience in working with decision 500 

makers through secondments and exchange workshops, the UK Government Office for Science routinely updates 

the available opportunities on their website: https://www.gov.uk/government/publications/directory-of-academic-

and-policy-exchange-schemes/directory-of-exchange-schemes-from-policy-to-academia (last accessed 

03/03/2026). Science-policy training could also be provided at palaeoclimate-focussed workshops and conferences 

to highlight the ways of working between research producers and research users and best practice approaches for 505 

science-policy activities. Conferences are gradually starting to integrate policy or outreach designated sessions into 

their agendas (e.g., EGU25 Science for Policy programme, or INQUA 2023 session on the best ways to 

communicate palaeoscience). These sessions provide the opportunity for those who have experience disseminating 

their evidence into decision making or to non-specialist audiences to share their experience and pass on advice to 

https://www.gov.uk/government/publications/directory-of-academic-and-policy-exchange-schemes/directory-of-exchange-schemes-from-policy-to-academia
https://www.gov.uk/government/publications/directory-of-academic-and-policy-exchange-schemes/directory-of-exchange-schemes-from-policy-to-academia
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other scientists who want to do similar. Greater community focus on building and supporting the consideration of 510 

science-policy awareness and skills at all career levels is likely to open more pathways between palaeoclimate and 

climate policy. In addition, training could be given to palaeoclimate scientists on how to best communicate 

palaeoclimate research for a policy focus, including what key words to use in titles, what figure presentation is 

most appropriate for decision makers, or the journals targeted to publish the research. All of these factors were 

discussed in the interviews from this study, but also highlighted as important in other studies, such as Pearson et 515 

al. (2024).   

4.3.4 Co-production 

Working co-productively is thought to be one of the most effective approaches to increasing the relevance of 

evidence produced, and the likelihood of evidence being used (Lacey et al., 2018; Khomsi et al., 2024). Co-

production involves different stakeholders (e.g., scientists, policy- or practice-focussed decision makers, industries) 520 

coming together with a mutual goal of producing policy-relevant scientific knowledge and enables scientists to 

begin working directly at the science-policy interface (Cvitanovic et al., 2021; Kass et al., 2022). Working 

alongside the end-users of the evidence ensures that the studies undertaken are aligned with the priorities and needs 

of the decision makers and other stakeholders. Working co-productively should have benefits for all members 

involved, with decision makers having access to more knowledge as it is produced, and scientists working at this 525 

interface will be given insight into the decision making process (Lemos and Morehouse, 2005; Briley et al., 2015; 

Wall et al., 2017; Kass et al., 2022).  

 Based on the barriers and opportunities identified during this study, it is likely that palaeoclimate scientists 

would benefit from adopting a co-production approach. Such an approach enables a more direct route to policy 

engagement and provides indirect training about the science-policy interface (Lemos and Moorhouse, 2005; Mass 530 

et al., 2022), while also helping to address several of the barriers identified within this study, including challenges 

around relevance, communication, and the alignment with policy priorities. It is likely that palaeoclimate scientists 

would benefit from collaboration and co-production not only directly with decision makers, but also with 

international and national boundary organisations in the meteorological realm (e.g., the Met Office in the UK) and 

use these links to influence policy decisions. One of the palaeoclimate scientists, who was also an author for the 535 

IPCC, mentioned that palaeoclimate evidence that is connected directly to the present and future is more likely 

used in the IPCC due to the increased relevance. Therefore, working with organisations at the boundary of the 

science-policy interface that are trusted by decision makers can help improve the relevance of palaeoclimate by 
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contextualising it with other forms of evidence, such as present and future climate change, which is more familiar 

to the decision makers and aligned with their policy priorities (see above).  540 

 We therefore emphasise a co-production approach as the most important recommendation to follow. This 

is because each of the recommendations made (creating policy briefs, working trans-disciplinary, and increased 

training) should naturally become easier and be more effective when working in these co-production environments 

(Wall et al., 2017; Lacey et al., 2018; Fazey et al., 2014).  

4.4 Study reflections 545 

The interviews conducted for this study have provided useful and interesting insights into the nature of 

palaeoclimate research and its place in a policy-making context. To our knowledge, this is the first study that has 

taken this interview approach to explore this relationship between decision making and palaeoclimate. As noted in 

Section 2.0, recruitment for this study was challenging. Low recruitment for social science interviews is a relatively 

common limitation due to the time constraints, a lack of reward or immediate benefit to the participant and 550 

alternative priorities or commitments (Patel et al., 2003; Negren et al., 2022). A comprehensive critical reflection 

on qualitative research in social sciences by Negrin et al. (2022) mentioned that in addition to these recruitment 

barriers outlined above, participants may also feel that they have little to contribute and thus decline interview 

invitations. This could have played a role in the low recruitment for this study as despite the recruitment emails 

clearly expressing that there was no requirement to know about policy processes (for palaeoclimate scientists) or 555 

have a background in palaeoclimate (for decision makers), several participants when agreeing to the interview felt 

the need to express that they have limited awareness in either decision making or palaeoclimate science. This may 

suggest that additional recipients of the interview invitation felt that they could not contribute knowledge and thus 

declined resulting in a lower recruitment.  

This study was based on the UK climate science-policy landscape and therefore reflects the barriers and 560 

opportunities specific to that context, which may not be representative of those in other countries. Future research 

should extend this analysis to other national and supranational policy environments to assess whether similar 

barriers and opportunities exist. This is particularly important for academics seeking funding from international 

sources such as European Union programmes, where expectations for the use of palaeoclimate evidence in policy-

relevant research may differ.  565 

We recognise that the results reflect a small number of individuals, and it is unlikely that the full range of 

perceptions and experiences of using palaeoclimate in policy were captured. However, in the analysis, we found 

that the interview responses were similar within the two groups of participants, suggesting that we were 
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approaching a point where limited additional information would be gained from further interviews (referred to as 

‘saturated’, Guest et al., 2006). An interesting further investigation would be to conduct a similar study across all 570 

stakeholder groups connected with climate policy, and not just government departments. This future work could 

include boundary organisations, climate services, government policy, practice organisations, and in doing so could 

identify patterns in perspectives and experiences with palaeoclimate, and how this might change through time.  

5 Conclusions 

Studying past climates before the instrumental period began has long been recognised as an important approach to 575 

learn about the climate system. However, whilst palaeoclimate evidence many be useful for decision makers, its 

application in a policy context is limited. In this study we explored the role that palaeoclimate has in decision 

making and identified barriers and potential facilitators for its use by decision makers. Overall, palaeoclimate was 

considered useful in certain contexts, especially when discussing how much climates have changed as a result of 

human activity, and the use of palaeoclimate in the IPCC was considered a facilitator given the preference of these 580 

types of reports for decision making. However, a key barrier was the communication of the relevance of 

palaeoclimate for policy and how palaeoclimate evidence can align with decision makers needs and priorities. 

Identifying these barriers has enabled us to suggest a series of actionable recommendations for palaeoclimate 

scientists so that they can improve the potential of their research being used in decision making for UK climate 

policy. These recommendations include creating policy briefs to disseminate the palaeoclimate evidence in a more 585 

appropriate format, collaborating with researchers from other fields to show the wider relevance of palaeoclimate, 

undertaking science-policy training, and working co-productively throughout a research project with decision 

makers and climate services. Our hope is that if palaeoclimate scientists start adopting these recommendations, 

palaeoclimate scientists and the palaeoclimate community are likely to achieve more policy impact and increase 

the uptake of palaeoclimate evidence in decision making. 590 
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