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Abstract
1.	 Palaeoecology has the potential to support practical conservation, offering a long-

term perspective to issues such as biodiversity loss, environmental restoration 
and peatland carbon storage. However, achieving a widespread and effective 
application of palaeoecology within conservation practice requires greater and 
more efficient collaboration between academics, practitioners and policymakers.

2.	 Translational palaeoecology offers a methodological approach to achieve 
collaboration between academia and conservation and produce palaeoecological 
research that can support and inform conservation action.

3.	 This paper reports the results of a workshop involving academics undertaking 
palaeoenvironmental research and conservation practitioners concerning 
the barriers and practical recommendations for effective research-practice 
collaboration. The experiences of the participants highlight the benefits of a 
collaborative approach for producing palaeoecological research that is enriched 
with experiential and contextual knowledge. Key themes emerging from the 
workshop include the importance of mutual learning and knowledge exchange, 
and supporting practitioners to be co-researchers.

4.	 Practical implication. The workshop outcomes are presented as a framework 
of practical guidelines for implementing translational palaeoecology. Key 
recommendations for academics include engaging with practitioner activities as 
relationship-building opportunities, utilising field visits for knowledge exchange, 
adopting a knowledge facilitation role or involving a facilitator to support 
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1  |  INTRODUC TION

In the face of pressing environmental crises that threaten ecosys-
tem functioning, finding time- and resource-efficient solutions 
depends on collaboration between scientists, practitioners and 
policymakers (Cvitanovic et al., 2016). Many studies have explored 
the barriers to and opportunities for collaboration between ac-
ademics and practitioners (e.g. Cvitanovic et  al., 2016; Laurance 
et al., 2012; McCabe et al., 2023). Norström et al.  (2020) outline 
good practice for knowledge co-production as a shared process 
between researchers and research end-users that is interactive, 
focused on common goals, shaped by local context and inclusive of 
different perspectives, where the process of research is a shared 
space between researchers and research end-users. However, ac-
ademic research processes do not always align with these prin-
ciples or integrate practitioner perspectives, which can lead to 
divergence between the science produced and practitioner needs 
or capacity (Enquist et al., 2017).

The landscape of what is considered ‘typical’ academic research 
is changing, with increasing emphasis on social responsibility and 
research impact. In the United Kingdom, the increased focus on im-
pact in response to the Research Excellence Framework (REF, the 
UK's assessment system for allocation of public funding to higher 
education providers) suggests a culture change amongst funding 
bodies that is more supportive of practice-focused projects (Rose 
et al., 2019; Whitman et al., 2015). To facilitate impact, scientists are 
increasingly adopting alternative approaches to expedite context-
based research into practical action and decision-making (Sutherland 
et al., 2019). Translational research is part of a suite of research ap-
proaches that aim to enable practical and context-driven solutions to 
complex problems by engaging researchers, practitioners, decision 
makers and other stakeholders in an intentional process of knowl-
edge co-production (Meadow et  al.,  2015). Translational research 
has roots in biomedical science (Enquist et al., 2017), and its prin-
ciples have been adopted by a range of disciplines including edu-
cation (Mitchell,  2016), agriculture (Passioura,  2020) and ecology 
(Schlesinger, 2010).

Translational ecology embodies intentional efforts by ecolo-
gists, stakeholders and decision makers to develop collaborative 
research to improve environmental decision-making (Enquist 

et al., 2017). However, the concepts and practices are not yet fully 
integrated in the allied (or sub-) discipline of palaeoecology. There 
is a growing recognition that palaeoecology has value for conser-
vation management in many different settings; examples include 
lowland heathland (Siggery et  al.,  2025), peatlands (Chambers 
et al., 2007), island biodiversity (Nogué et al., 2017), forest man-
agement (Morales-Molino et  al., 2017) and southern African sa-
vannas (Gillson & Ekblom,  2020). However, the contribution of 
palaeoecology to conservation is often not fully realised due to 
the challenges of integrating palaeoecological research into prac-
tice (Froyd & Willis, 2008).

Translational palaeoecology (Flessa, 2017) may help to address 
these challenges (Manzano et  al.,  2020; Nogué et  al.,  2017). We 
define translational palaeoecology as an intentional process of col-
laboration between palaeoecologists and end-users (i.e. the individ-
uals who benefit from or who are impacted by research outputs) for 
the purpose of creating problem-focused and actionable research 
to support environmental management decisions. Translational pa-
laeoecology is underpinned by the theory of Mode 2 research—that 
is, research that is transdisciplinary and use-oriented (Bandola-Gill 
et al., 2023)—and it is conceptually similar to approaches such as co-
production (Meadow et al., 2015) and translational ecology (Enquist 
et al., 2017).

The concepts of translational research are not new to palaeo-
ecology. Palaeoecology has contributed to management decisions on 
issues such as sulphur deposition (Battarbee, 1990), farmland pond 
restoration (Walton et  al.,  2021), water quality (Battarbee,  1990; 
Bennion & Battarbee, 2007) and coastal habitat monitoring (Dietl 
et al., 2023). However, a translational approach to palaeoecological 
research is not yet normalised and examples of palaeoecological 
translation remain relatively few (Dietl et al., 2023; Groff et al., 2023; 
Manzano et al., 2020).

The persistence of a palaeoecology research-practice gap, 
despite urgent advocacy for better collaboration, highlights the 
need for a deliberate translational approach to action-oriented 
palaeoecology (Groff et  al.,  2023; Siggery et  al.,  2023; Wingard 
et al., 2024). Formal training in approaches to translational research 
is non-existent or rare in most university palaeoenvironmental pro-
grammes (Kelley & Dietl, 2022) with the result that few academ-
ics have had training in working collaboratively with conservation 

practitioner understanding, using workshops to explore the practical relevance 
of palaeoecological data and enabling practitioners to communicate palaeo-
research findings in their sphere. Key recommendations for practitioners include 
inviting academics to practitioner meetings, providing tacit and experiential 
knowledge throughout the process, exploring practitioner- or land-owner-led 
funding opportunities for translational research and partaking in communication 
roles for wider dissemination of research.

K E Y W O R D S
collaborative research, knowledge co-production, palaeoecology, translational palaeoecology
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practitioners and applying palaeoecology to practical conservation 
problems (Kelley et  al., 2018). Better documentation and commu-
nication of collaborative experiences and the integration of social 
science approaches within palaeoecological research are essential 
for both the development of best-practice collaboration (Davies 
et al., 2014; Lemos et al., 2018) and developing a scaffold for collab-
orative efforts (Meadow et al., 2015).

The purpose of this paper is to propose a practical frame-
work for translational palaeoecology for those wishing to under-
take collaborative, action-focused research. We incorporate the 
perspectives and experiences of conservation practitioners and 
palaeoecology researchers in a framework that recognises the 
barriers that can cause palaeoecology to become lost in transla-
tion (e.g. Davies et al., 2014; Froyd & Willis, 2008) and present a 
toolkit of evidence-based solutions to support effective transla-
tional palaeoecology.

2  |  MATERIAL S AND METHODS

An online workshop held on 8 February 2024 brought together 
a group of 30 conservation professionals, practitioners, and 
palaeoenvironmental researchers to share experiences in col-
laborative research-practice partnerships and incorporation of 
palaeo-data into conservation management. The participant base 
was largely dominated by UK peatland practitioners and palaeo-
ecologists, although a range of wider expertise was represented, 
including palaeolimnology, palaeoclimatology and forest manage-
ment (see Table  S1). The workshop was guided by a discussion 
framework structured around phases of the research process, and 
the discussion below follows this structure: Phase 1. Making con-
nections and building relationships, Phase 2. Designing research: 
co-producing research aims and questions, Phase 3. Undertaking 
research: collaboration during data collection and analysis, Phase 
4. Translating research: communicating and implementing results 
and Phase 5. Applying research: post-project engagement and 
monitoring research impact. Phases 2–5 were part of the prede-
termined discussion framework, whereas Phase 1 emerged from 
the workshop discussion.

The workshop was held and recorded on Zoom; it was then tran-
scribed and anonymised. In addition to the verbal discussion, partic-
ipants were encouraged to contribute ideas via the chat function. 
Individual or small-group follow-ups were conducted as necessary 
to clarify or expand on contributions made in the workshop. The 
discussion transcript and chat were analysed via an inductive the-
matic analysis approach (e.g. Braun & Clarke, 2006) to elucidate key 
themes relating to barriers and solutions within each of the discus-
sion sections, implemented in NVivo version 14 (Lumivero, 2023) 
(see Table S2). We use this dialogue and associated exchanges to 
develop a framework for academics and practitioners concerning ef-
fective collaboration throughout the research process. Participants 
are hereafter referred to by a pseudonym in the form of An (academ-
ics) or Pn (practitioners).

3  |  RESULTS AND DISCUSSION

The thematic analysis (Table 1) highlights key differences between 
academic and practitioner contributions that inform the discussion 
that follows. We present the outcomes of the workshop as a frame-
work (Table  2) that can inform a translational approach to future 
palaeoecological-conservation practice. The solutions presented go 
beyond the call for greater collaboration (e.g. Rose et al., 2019) to 
focus on creating an interactive process that supports practitioners 
to participate as co-researchers from the outset and builds towards 
actionable research (Reed, 2008). Additionally, we present a case 
study (Box  1) that embodies the phases and recommendations of 
translational palaeoecology and demonstrates the effectiveness of 
research–practice collaboration for facilitating novel conservation 
solutions informed by palaeoecological research.

3.1  |  Phase 1. Making connections and building 
relationships

Phase 1 prioritises building trust and developing working relation-
ships between palaeoecologists and practitioners. Early and ongoing 
engagement is a key strategy in co-production literature for align-
ing motivations, objectives, expectations (of participation require-
ments and outcomes) and understanding between academics and 
practitioners (Bojovic et  al.,  2021; Djenontin & Meadow,  2018; 
Norström et al., 2020; Reed, 2008). This phase fosters trust and rap-
port (Chapman et al., 2015; Wingard et al., 2024), which is vital for 
producing research that is trustworthy, context based and credible 
(Cash et al., 2002). However, the importance of this phase is easily 
overlooked (Dillon et al., 2022; Knight et al., 2008). We considered 
four aspects of relationship building (Table 1): priorities within aca-
demic culture, practitioner access to academic literature, attitudes 
of conservation funders towards the research and outreach.

Academics discussed how the institutional drive for large-scale, 
higher monetary grants can affect relationship building with prac-
titioners. For example, participant A8 noted that the growing em-
phasis on impact—for example, through REF activities—is affecting 
the type of work they do but that the funding support is lacking. It 
is anticipated that guidance for UK REF 2029 will remove the qual-
ity threshold for the research that underpins impact case studies. 
However, case studies will continue to be evaluated by ‘reach’ and 
‘significance’, which may mean that individual, and localised, trans-
lational research efforts remain undervalued by universities, as 
they are unlikely to score highly on ‘reach’. Although the changes 
to REF indicate a positive culture change that is more inclusive of 
small-scale collaborative and practice-focused work, there con-
tinues to be a lack of institutional support and funding for the 
small-scoping projects that are often necessary for establishing 
research-practice relationships. This discussion echoes existing cri-
tiques within co-production literature concerning the ‘publish-or-
perish’ culture within academia and the perceived negative impact 
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of small-scale or local collaborative projects on career progression 
(Adams et al., 2021; Rose et al., 2019).

Participants commented on the physical (P1: ‘most practi-
tioners do not have access to academic journals’) and epistemic 

(A4: ‘they don't think about [palaeoecology] from a contemporary 
perspective’) inaccessibility of scientific literature. The inefficiency 
of scientific literature for communicating research to practitioners 
is a well-known barrier to knowledge co-production as it affects 

TA B L E  1 Results of thematic analysis, detailing the key themes that emerged for each stage and raw counts of academic and practitioner 
contributions per theme.

Phase
Nature of 
theme Theme

Academic 
contribution

Practitioner 
contribution

Phase 1. Making connections and building 
relationships

Barriers Attitude of conservation funders 
towards palaeoecology

2 5

Practitioner access to 
palaeoecology

4 2

Trust issues 1 0

Academic culture 5 0

Solutions Align palaeoecology with policy 
priorities

3 2

Building relationships through 
outreach

5 5

Making palaeo-research accessible 2 1

Phase 2. Designing research Barriers Lack of support from conservation 
funding

2 5

Priority mismatch 0 2

Lack of capacity within practitioner 
teams

0 5

Solutions Knowledge exchange 7 3

Financial solutions 5 5

Align palaeoecology with 
practitioner activity

2 0

Menu of options 5 2

Value of small projects 4 1

Phase 3. Undertaking research Barriers Academic assumptions 6 4

Lack of capacity within practitioner 
teams

1 3

Solutions Communication facilitators 4 3

Develop communication skills 2 6

Practitioners as co-researchers 7 12

Sense of ownership 0 4

Phase 4. Translating research Barriers Academic culture 2 0

Influence of practitioner context 0 1

Temporal mismatch 0 1

Communication challenges 3 6

Solutions Appropriate timeframes 0 1

Communicating results 4 5

Translating results 4 0

Phase 5. Applying research Barriers Financial barriers 0 1

Conflict with conservation policy 1 2

Solutions Defining impact 3 1

Wider impact of research 5 2

Note: Colour shade corresponds with the number of contributions, with darker shades corresponding with a greater number of contributions and 
lighter shades corresponding with fewer contributions. See Table S2 for further information on themes including description, flag words and example 
statements.
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practitioner awareness and understanding of relevant research 
(Adams et al., 2021; Clark et al., 2019; David et al., 2016). This issue 
is particularly relevant for palaeoecology as limited teaching of the 
subject outside of select University programmes means that there is 
a broad spectrum of understanding of palaeoecology within the con-
servation community and limited overlap in knowledge and methods 
(Siggery et  al., 2023). Lack of awareness of palaeoecology and its 
relevance for conservation practice hinders relationship building as 
practitioners and policymakers are less likely to seek out a working 
relationship with academics.

Practitioners also commented on how perceptions of research 
held by funders of conservation work can impact practitioner–ac-
ademic collaborations. Conservation funders often seek ‘quantity-
over-quality’ (in terms of long-term conservation outcomes) 
productivity metrics as evidence that ‘they've done so much work, 
but they're not actually interested in whether or not that work's been 
successful’ (P6); for example, focusing on the number of peat dams 
installed as a measure of restoration success as opposed to the long-
term impact of peat dams on water table depth. As a consequence, 
conservation funders may prioritise research that has an immedi-
ate, visible payoff perceived as relevant to the immediate issues at 
the site (such as flood control). This may mean that scoping projects 
and relationship building with academics remain undervalued and/
or underfunded, unless practitioners can ‘convince [funders] that it's 
worth it’ (P6).

Better engagement between palaeoecologists and conserva-
tion practitioners is needed to raise the profile of palaeoecology 
in the conservation community and establish a trusting relation-
ship between palaeoecologists and conservation practitioners 
(Wingard et al., 2024). Recommended outreach methods (Table 2) 
include attending practitioner conferences, writing for practitioner-
focused journals and magazines (e.g. Conservation Land Management 
Magazine), running workshops targeted at different agencies, and 
having direct conversations with site managers. Such conversa-
tions should cover the potential for palaeoecology to contribute to 
practitioner understanding, strategies and decisions. Conversations 
should also be an opportunity for academics to learn about practi-
tioner context, including the boundaries and obligations of conser-
vation funding. Conferences such as the United Kingdom and Ireland 
Lakes Network Annual Conference, the US National Conference 
on Ecosystem Restoration, and the IUCN UK Peatland Programme 
Conservation Fora are ideal opportunities for cross-sector conver-
sations, as they attract both academic and practitioner delegates.

3.2  |  Phase 2. Designing research: Co-producing 
research aims and questions

In translational research, research design needs to consider what is 
feasible and relevant to the practitioner. Feasibility comes from ‘an 
understanding of practitioner timescales tied to funding/access to 
sites’ (P9). The contextual factors explored in Phase 1, such as ‘very 
short funding windows’ (P6), may determine what is achievable in 

terms of undertaking research and implementing recommendations. 
A key recommendation (Table 2) to achieve relevance and feasibility 
is to frame the project aims around a jointly defined issue, such as a 
restoration problem. Actors should then set out how palaeoecology 
can support resolution of the agreed problem and consider the time- 
and resource-dependent options available (Lang et al., 2012). This 
approach means that practitioner capacity in terms of time, skills, 
and resources is accounted for, meaning that aims and eventual rec-
ommendations remain realistic (Cvitanovic et al., 2016; Reed, 2008). 
A narrower project scope that is aligned with practitioner funding 
windows may also allow for ‘quick wins’, in terms of faster research 
delivery. This outcome can help to establish trust with practition-
ers and provides evidence to convince funders that palaeoecology is 
worthwhile (Reed et al., 2014).

Academics might bring their own resources to Phase 2 through 
funded PhD projects, university ‘seedcorn’ funding, or research 
council grants in order to circumvent the funding barriers to prac-
titioner engagement outlined in Phase 1. Although this may pre-
empt some limitations of practitioner resources, the need to refine 
aims and methodologies within the grant application process could 
preclude essential practitioner input in Phase 2 and may limit prac-
titioners to token participation (Whitman et  al., 2015). Other rec-
ommendations (Table 2) include using practitioner knowledge of the 
conservation funding landscape to find opportunities for support-
ing palaeoecological research from non-academic funding streams. 
Participants noted the Department for Environment, Food and 
Rural Affairs (DEFRA) Landscape Recovery scheme and biodiversity 
credit markets as examples of funding opportunities in the United 
Kingdom that could embed palaeoecological research in practi-
tioner- or landowner-led projects. Conversations with practitioners 
prior to sourcing funding can reveal wider financial opportunities 
that support the research and develop the applied aspect more fully.

Academic and practitioner participants commented on using 
the environment to facilitate conversation on the research problem 
through coordinated site visits. Joint field visits may be the part of 
the research process most suitable for direct collaboration as they 
are often achievable irrespective of different practitioner capacities. 
For example, P9 described using site visits to discuss practical issues 
with academics and stated ‘that's a really easy way for us to work 
with academics, and it kind of suits the way that we work’. A2 dis-
cussed using sites as a practical arena to introduce palaeoecology to 
practitioners. Palaeoecologists and practitioners will likely view the 
site through different lenses and with different purposes. Field visits 
offer a concrete setting in which to bridge different perspectives by 
exploring the more abstract concepts of palaeoecology and sharing 
the present-day needs of site managers. In this sense, the landscape 
may be thought of as a boundary object (Star & Griesemer, 1989)—a 
concept or object that has a distinct identity, but which can be in-
terpreted differently by different actors (Bishop et al., 2018). This 
interpretative plasticity allows the site to be used as an epistemic 
bridge between actors, creating a space for relational discourse 
and mutual learning of different perspectives, understanding, and 
knowledge (Lundgren, 2021). Such an approach is useful for both 
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    |  7 of 14GAULD et al.

practitioners, who need to communicate management needs, and 
palaeoecologists, who are engaging in an arena where their work 
can be misunderstood or undervalued. This supports research de-
sign as it may help palaeoecologists and conservation practitioners 
to achieve a common understanding of the problem, maintaining a 
focus on creating practical solutions to ‘on-the-ground’ issues (Fazey 
et  al.,  2018). The benefits of joint field visits can transcend the 
boundaries of the individual phase; for example, A6 commented that 
‘practitioners usually have more complete knowledge about land-
use history that is very relevant for the discussion of our results’.

Practitioners also suggested using a ‘menu of options’ (Figure 2) 
as a communication tool to help identify ways in which palaeoecol-
ogy can inform practitioner interests and concerns and facilitate 
joint decision making (Table 2). This ‘menu’ would detail options for 
palaeoecological analysis, ranging from less detailed, exploratory 
and/or low-tech approaches to high-resolution, state-of-the-art 

analyses and outline the differences in costs, level of information 
gained and implications for the eventual outcomes.

The advantage of a menu approach is that it creates clarity about 
the costs, benefits and limitations of different proxies and levels of 
detail and how such data translates to practical implications for con-
servation management. For example, A3 discussed the value of low-
resolution analytical approaches for providing conservation bodies 
with broad information on the timing, nature, and drivers of change 
in a ‘cheaper and more cheerful’ way. The transparent link between 
research choices and practical outcomes also demonstrates research 
relevancy, including why more detailed analyses may be needed, 
and allows for clarity around what can and cannot be achieved with 
palaeoecology.

A further benefit of the menu approach is that it can create a 
more even power dynamic, as it puts practitioners in a more in-
formed position. Being more informed enables practitioners to lead 

BOX 1 Lowland heathland conservation in Surrey, UK

Across the United Kingdom, managing lowland heathland is challenged by an increasing risk of drought and drought-related wildfire, 
driven by climate change. As these threats increase, new approaches to conservation are needed. One such effort explored how 
palaeoecology can inform novel approaches to heathland management by providing a long-term perspective on environmental his-
tory and key drivers (Siggery et al., 2025). The project focused on Chobham Common National Nature Reserve, Surrey—a site that 
has experienced recurring fire events in recent years—and brought together palaeoecology researchers and conservation practition-
ers, who benefited from an established working relationship. A collaborative research approach was employed in order to increase 
relevance and usability of the research.

Collaboration between researchers and practitioners focused on research fieldwork, data presentation and translating research into 
practical messages; as such, the collaborative process followed within this project aligns most strongly with Phases 3 (undertaking 
research) and 4 (translating research) of the translational palaeoecology framework. Practitioners contributed site knowledge to re-
search fieldwork, advised and assisted in selecting sampling locations and provided transport and equipment. Practitioners reported 
that being involved in the research fieldwork improved their understanding of the research and made the palaeoecology more tan-
gible. The involvement of practitioners in research fieldwork and the mutual value gained from practitioner involvement highlights 
the importance of Phase 3 (Figure 1).

Data presentation involved an iterative discussion process where practitioners provided feedback on how graphical outputs could 
be made more accessible to those less familiar with palaeoecology. This process highlighted some of the challenges of communicat-
ing palaeoecological data to non-specialists that may transpire in the communication aspect of Phase 4; for example, diatoms, and 
the ways in which they translate to pH, were generally unfamiliar to practitioners and time was needed to explain how to read a 
stratigraphic diagram. Scaling data by age and historic events, rather than depth, and removing minor aspects of data to focus on 
key messages proved helpful. Feedback resulted in improvement of some figures and creation of others in response to practitioner 
needs; for example, practitioners wanted to know the spatial coverage of the data and specific area to apply management recom-
mendations. The discussion process also generated conversation concerning data limitations and explanation of methods such as 
transfer function models and dating techniques. This exemplifies the need for two-way discussion in Phase 4 to ensure that research 
outcomes are clear.

The understanding that practitioners gained through their involvement in the research process enabled them to collaborate with 
researchers in developing management recommendations from research, thus reflecting the translation aspect of Phase 4. The long-
term perspective provided by the palaeoecological research had several implications for management, including targeted monitoring 
of key wetland species, opportunity for species reintroduction and the suggestion for less-intensive management of Molinia caerulea 
in light of a higher historic presence than previously understood. This co-creation of recommendations meant that factors such as 
practitioner time and resources were naturally accounted for and that recommendations, such as the experimental management of 
Molinia caerulea, did not conflict with existing management obligations.
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a co-designed process and ensure research is tailored to the needs 
and resources of different sites and conservation contexts, with an 
understanding of how such decisions will affect outputs (Whitman 
et al., 2015). Although a collaborative approach to research design 
requires significant time investment, failure to co-design research 
can create uneven power dynamics that suppress the active role and 
voice of the practitioner, leading to a reduced sense of ownership of 
the research, which may lead to biased and unrepresentative out-
puts (Cvitanovic et al., 2016; Reed, 2008; Whitman et al., 2015).

3.3  |  Phase 3: Undertaking research: Collaboration 
during data collection and analysis

While Phase 3 is where palaeoecologists contribute specialist skills 
and knowledge, practitioner input is just as essential as it is to phases 
of research design (Phase 2) and implementation of results (Phase 
4) (Hilger et al., 2021). Translational methods are not conducted in 
parallel with scientific research but are embedded in the research 
process, including phases that may be perceived to be rooted in the 
academic domain (Van der Hel, 2018). Continuing to be mindful of 
practitioner capacity is necessary, as often practitioners do not ‘have 
the ability, or the capacity, or the time to be involved in generating 
the research’ (P10). However, academics should avoid assumptions 
and not ‘discount the ability of practitioners to do or want to do any 
of this work in house’ (A13). Some participants felt that practitioner 
input was essential in Phase 3; for example, P5 offered ‘if we're 
talking about fundamentally trying to make this an applied process 
then […] it should be at least part led […] by the practitioners’ and, 

in general, practitioners were enthusiastic to be involved as co 
researchers (Table 1). Key to Phase 3 is allowing practitioners the 
autonomy to decide their place in the translational process. As such, 
it is recommended to define roles and responsibilities before Phase 
3 begins.

Joint field visits continued to be regarded as a key part of collab-
orative working (Table 1). Practitioners indicated that involvement in 
fieldwork and sampling in Phase 3 was valuable for building a stron-
ger understanding of palaeoecology. For example, P4 described 
hands-on research fieldwork—specifically, looking at sediment 
cores—as a means of translating between the original question and 
research methods. Furthermore, P3 linked the knowledge gained 
through involvement in research fieldwork to practitioner ability 
to later communicate research outcomes more effectively, stating 
‘we went out and helped with the collection of the data, doing the 
cores […] doing that makes it so much easier for us to communicate 
it because we've been part of that process’. Using research field-
work as experiential learning opportunities increases transparency 
for the practitioner around the data collection process. This leads 
to a greater understanding of palaeoecology, enabling practitioners 
to take on active roles in later phases and develop a shared sense of 
ownership of the research through their ability to communicate it as 
research experts within their sphere (McCabe et al., 2023).

The workshop findings highlight that Phase 3 represents more 
than data collection; it also implies knowledge exchange and learn-
ing ahead of result implementation in Phase 4. This does not mean 
that practitioners need to be trained to be fully-fledged palaeoeco-
logical researchers; rather, efforts put into practitioner learning 
translate into a better understanding of and ability to communicate 

F I G U R E  1 Collaborative fieldwork for the Chobham Common project, photo credit Ben Siggery.
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    |  9 of 14GAULD et al.

about palaeoecology. Our findings reiterate the view that formalis-
ing the practitioners' role in the data collection stage is an important 
way of legitimising the role of the practitioner and their knowledge 
(McCabe et al., 2023). Being part of the process ensures that prac-
titioners have continued opportunity to integrate their knowledge 
into the process, ultimately enabling them to communicate the 
research more widely. While academic expertise will maintain sci-
entific rigour, it is practitioner involvement as co-researchers that 
supports salience and legitimacy (Dietl et al., 2023).

3.4  |  Phase 4. Implementing research: 
Communicating and translating results

Phase 4 involves communicating the results of the research between 
the co-production partners as a step towards transforming the 
palaeoecological research into practical outputs and contextualising 
that knowledge within the conservation setting. The discussion 
emphasised that Phase 4 is not solely about communication but 
also the translation of results. While traditional communication 
may be unidirectional within a linear model of dissemination from 
academic to practitioner (Jarvis et  al.,  2020), translation requires 
balanced academic and practitioner input to frame the results in the 
practitioner context. The process of translating results can be seen 
as having two steps. The first step is to make the palaeoecological 

data understandable. The second step is to transform the 
palaeoecological results into applicable knowledge that can inform 
solutions to the problem(s) defined in Phase 2.

Regarding the first step, both academic and practitioner partic-
ipants agreed that the traditional graphical outputs and technical 
language used to communicate palaeoecological data are not in-
tuitive or widely understood within the conservation community. 
Practitioners expressed the value of accessible visual presentation. 
Alternative suggestions to traditional data visualisations (such as the 
‘dreaded pollen diagram’—Birks, 2012) include the use of infograph-
ics, block diagrams, synthesis figures, schematic diagrams, illustrated 
restoration scenarios and spatially mapped outputs. Creating acces-
sible data visualisations can be an iterative and collaborative process 
where practitioner feedback is used to create more ‘practitioner 
friendly’ plots (Box 1). The creativity displayed in the discussion il-
lustrates the progress made in starting to address this issue within 
the research community but also indicates ‘new training needs’ (A3) 
for palaeoecologists.

Despite the key role for visualisation, some academics were 
concerned about oversimplifying the message. Moreover, fur-
ther information may be necessary to bridge gaps in practi-
tioner knowledge, even when data visualisation is adjusted to 
practitioner needs (Box  1). P5's suggestion to provide a ‘primer 
document’ (i.e. a plain language summary) can offset this simplifi-
cation by expanding on information not included in diagrams and 

F I G U R E  2 A model for developing a ‘menu of options’ approach to research design. In practice, the ‘menu’ approach can highlight trade-
offs between levels of available analyses, the information gained relative to the management questions and the costs in terms of money, 
time and resources. This can be informative to both academics and practitioners. For practitioners, it may highlight that a cheaper and 
quicker Level 1 approach may not yield enough information to answer management questions. Alternatively, the ‘menu’ can illustrate that 
a Level 3 approach may suit broader academic interests but might be too detailed for immediate site priorities. The transparency created 
by the ‘menu’ can empower practitioners to contribute to decisions that are most appropriate for management needs. As such, the ‘menu’ 
can act as a communication tool within research co-design for resolving different priorities by promoting a mutual understanding of critical 
questions and options for answering questions, including an open appraisal of cost.
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clarifying the assumptions inherent in interpreting palaeoecolog-
ical data. A primer document should act as a ‘knowledge scaffold’ 
(Vygotsky,  1978; Wood et  al.,  1976), enabling practitioners to 
understand the palaeoecology and connect key findings to their 
own ecological and tacit knowledge. There is a need to be critical 
about what information is relevant; for example, practitioners may 
not find value in detailed taxonomic lists of testate amoebae or 
diatoms, but quantitative reconstructions, for example, of water 
table depth or water quality parameters derived through transfer 
functions, are more intuitive. Practitioners expressed that shar-
ing foundational knowledge can be useful for their understanding 
and for supporting two-way communication regarding research 
implications. Furthermore, A6 suggested that, in the international 
context, such primer documents should be written in the practi-
tioner's native language, as the tendency for scientific literature to 
be published in English can reduce accessibility for practitioners 
for whom English is not a first language.

The concerns raised in the discussion suggest a need for mul-
tiple outputs, allowing academics to communicate effectively with 
practitioners and fulfil performance reviews that value research pa-
pers. Academics tend to prioritise time-consuming, but academically 
valued, publications (Djenontin & Meadow,  2018); however, this 
‘pressure to publish academically’ (A13) does not encourage rapid 
delivery of easily digestible and practically relevant information. 
P4 stated that practitioners need quick access to results in order to 
maintain momentum and interest, indicate whether work has been 
successful and inform imminent funding bids. The key to timely de-
livery is to focus on purpose over perfection (Reed et al., 2014).

The second step is to transform the palaeoecological results into 
applicable knowledge that can inform solutions to the fundamen-
tal problem(s) of common interest. Participants noted that practi-
tioners must often follow site-specific directives that may not align 
with the restoration targets suggested by palaeoecological analyses. 
Therefore, this step requires practitioner knowledge on manage-
ment plans and decision-making, as well as site history, condition 
and dynamics to keep recommendations feasible (Box 1) (O'Connor 
et al., 2021; Whitman et al., 2015). For A3, bringing project actors 
together in workshops and symposia has been a valuable way to col-
lectively ‘understand what [the results] meant for the management 
of the catchment’.

We recognise that not all academics have the necessary skillset 
to communicate with wider audiences, and the demands of Phase 
4 need to be addressed through training, collaboration and devel-
opment opportunities. While interdisciplinary skills are emphasised 
in university degree programmes (e.g. Dillon et  al., 2022), there is 
a need to develop this training for academics (Kelley et al., 2018). 
In parallel, there are few existing resources on how to understand 
and interpret palaeoecology for practitioners, compared to other 
elements of conservation practice where ‘there's lots of really easy 
to access information out there’ (P2). One suggestion to address 
this lack of resources is to create a ‘palaeoecology toolbox’, similar 
to Historic England's technical guidance for environmental archae-
ology (Campbell et  al., 2011). A ‘palaeoecology toolbox’ could be 

a collective effort between palaeoenvironmental researchers and 
guided by practitioners to create a wider resource for ‘translating 
some of that language into practitioner understanding’ (P5).

3.5  |  Phase 5. Applying research: Post-project 
engagement and monitoring research impact

Phase 5 covers implementation of recommendations from Phase 4, 
wider dissemination and ongoing monitoring of research impacts. 
Monitoring impact should involve consideration of how project suc-
cess is defined or evaluated, which raised questions among partici-
pants of how we define and document research impact. Phase 5 may 
also include consideration of what the ‘next steps’ should be, wider 
communication of the research within academic, practitioner or pol-
icy circles, or further research needs or opportunities. The ability of 
actors to engage beyond the typical limits of a research project ‘fun-
damentally comes down to funding’ (P4) and time, echoing the wider 
barriers identified for Phases 1 and 2. As such, long-term funding 
is required to support post-project engagement, impact monitoring, 
further research, access to the study site and capacity of practition-
ers to take on additional responsibilities.

Active communication across research, practice and policy is 
needed to develop the impact of research. There is currently little 
information on how palaeoecology influences practice and the few 
existing examples serve to highlight the complexities of translat-
ing palaeoecology into practice (cf. Sayer et al., 2012). As such, the 
wider engagement of Phase 5 should include dissemination to other 
palaeoecologists, practitioners and policymakers. This communica-
tion could include policy-focused outputs, such as POSTnote-style 
communications (short reports that summarise scientific research 
and policy implications) and accessible practitioner-focused outputs, 
such as blogs, podcasts or practitioner magazines. The final sugges-
tion from P11 was to produce digestible case studies that showcase 
the practical value of palaeoecology and collaborative academic–
practitioner relationships. As P12 stated ‘One of the main goals is 
to make palaeoecology more visible, and therefore more likely to 
be funded in the future’. The potential to produce REF impact case 
studies from translational palaeoecology research should be con-
sidered; in addition to evidencing research value beyond academia, 
impact case studies may be a way of encouraging further academic–
practitioner interaction (Jensen et al., 2022). Wider communication 
in Phase 5 can be a shared responsibility. The benefits of a shared 
approach to wider dissemination include that it can be more efficient 
and a broader platform for the research.

Monitoring the impact of the research is a long-term goal, 
but it is recognised that ‘impact’ can have different definitions, 
which has implications for how impact is evaluated. In the United 
Kingdom, REF has strict definitions and methods of framing im-
pact that will differ from systems elsewhere. Similarly, academic 
and practitioner participants will have their own perspectives on 
what can be considered ‘impact’, in part framed by their institu-
tion and their personal research and career interests. For example, 

 26888319, 2025, 3, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/2688-8319.70111 by L

IV
E

R
PO

O
L

 JO
H

N
 M

O
O

R
E

S U
N

IV
, W

iley O
nline L

ibrary on [29/08/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  11 of 14GAULD et al.

P12 highlighted the importance of impact on local communities in 
peatland conservation, explaining that part of the practitioner role 
is to help ‘people understand why peatlands are fragile ecosys-
tems that need to be preserved […] by connecting people to their 
landscape’. This community impact and connection may be more 
difficult to achieve with the ‘abstract ecological processes and 
invisible proxies’ (A9) of palaeoecology compared to the human 
stories found within archaeology. Community, sense of place 
and perhaps biocultural heritage may be useful ways of framing 
palaeoecological narratives of landscape fragility and change 
(Davies, 2011; Lindholm & Ekblom, 2019).

The experiences of the workshop participants support that 
broader, less tangible and longer-term outcomes still constitute 
valuable impact (Groff et al., 2023; Lawrence et al., 2022). In partic-
ular, the discussion around community engagement exemplifies that 
good examples of translational palaeoecology do not always lead to 
on the ground change. A1 demonstrated the broader ‘ripple effect’ 
of impact (Rossi et al., 2017) by offering ‘the impact … that collabo-
ratively we've achieved, is that now [partnership – name redacted] 
employ three archaeologists. That is a significant impact of the work 
we've been doing’; this participant also highlighted the need to con-
sider cumulative impact by noting that success should include the 
‘broader impact of what we, as a palaeoecological community, have 
been doing with the people we work with’.

4  |  CONCLUSIONS

The workshop demonstrated that there is a strong willingness from 
amongst academics and practitioners to work together within care-
fully co-designed programmes that seek to address the challenges 
faced within ecosystem management, on local scales and in recogni-
tion of global environmental crises. On the basis of our discussion, 
we put forward five key recommendations for academics and four 
for practitioners to facilitate collaborative research.

For academics wishing to engage in the process of translational 
palaeoecology we recommend: (i) engaging with the practitioner 
community through practitioner conferences, meetings, outreach 
activities and practitioner publications to further promote the prac-
tical value of palaeoecology; (ii) inviting practitioners to be part of 
funding bids and project development; (iii) undertaking collaborative 
site visits as mutual learning experiences; (iv) broadening communi-
cation approaches, with key examples being the ‘menu of options’ 
approach to research design and creation of knowledge scaffolds 
and (v) promoting and engaging with community-wide skill-sharing 
and training in visual presentation methods and communication.

For practitioners, we recommend: (i) inviting academics to prac-
titioner meetings; (ii) engaging with the research process to con-
tribute their contextual and experiential knowledge; (iii) providing 
feedback on written communication to clarify areas of knowledge 
mismatch and (iv) working with academics to produce and commu-
nicate policy-targeted case studies. Practitioners are often well po-
sitioned to influence, or respond to, funding sources that are not 

typically explored directly by academics. As such, they may have 
greater opportunities to advocate for the inclusion of translational 
palaeoecology within larger funding schemes.

The overarching objective is to build academic–practitioner col-
laboration throughout the research process. As such, the recom-
mendations should not be viewed as isolated action points but as 
part of a connected process. A key achievement of the workshop 
discussions was the sharing of knowledge and perspective among 
participants. Many of the emerging recommendations focus on em-
powerment, mutual learning, and equal decision-making. Building 
and maintaining relationships of mutual respect and trust between 
the various actors involved remains central to success. Greater ef-
fort is needed to document and share the collaborative processes 
via demonstration case studies of effective palaeo-practitioner part-
nerships to advance translational palaeoecology.

AUTHOR CONTRIBUTIONS
Jessica Gauld conceived the work and designed the methodol-
ogy under the supervision of William J. Fletcher and Emma L. 
Shuttleworth. All authors participated in the workshop. Jessica 
Gauld undertook the analysis of the workshop transcript. Jessica 
Gauld prepared the manuscript. All authors contributed to the revi-
sion and editing of the manuscript.

AFFILIATIONS
1Department of Geography, School of Environment Education and 
Development, The University of Manchester, Manchester, UK; 2UK Peatland 
Programme, IUCN, Newark, UK; 3South West Peatland Partnership, 
Okehampton Business Centre, Okehampton, UK; 4Department of 
Geography, University College London, London, UK; 5School of Geography, 
University of Leeds, Leeds, UK; 6Lincolnshire Wildlife Trust, Horncastle, 
UK; 7School of Geography and Sustainable Development, University of St 
Andrews, St Andrews, UK; 8Paleontological Research Institution, Ithaca, 
New York, USA; 9Department of Earth and Atmospheric Sciences, Cornell 
University, Ithaca, New York, USA; 10Consejería de Medio Ambiente, 
Vivienda y Ordenación del Territorio, Junta de Castilla y León, Valladolid, 
Spain; 11Centre for Agroecology, Water and Resilience, Coventry University, 
Coventry, UK; 12Department of Geosciences, University of Arizona, Tucson, 
Arizona, USA; 13Department of Biosciences, Swansea University, Swansea, 
UK; 14School of Geography, Earth and Environmental Sciences, University 
of Plymouth, Plymouth, UK; 15Dartmoor National Park Authority, Newton 
Abbot, UK; 16School of Biological and Environmental Science, Liverpool 
John Moores University, Liverpool, UK; 17Department of Geography, 
Royal Holloway, University of London, Egham, UK; 18Grupo de Ecología 
y Restauración Forestal, Departamento de Ciencias de la Vida, Facultad 
de Ciencias, Universidad de Alcalá, Alcalá de Henares, Spain; 19Yorkshire 
Wildlife Trust, York, UK; 20Department of Integrative Biology, University 
of South Florida, Tampa, Florida, USA; 21Centre for Environment and 
Sustainability, University of Surrey, Guildford, UK; 22Surrey Wildlife Trust, 
Woking, Surrey, UK; 23Cumbria Wildlife Trust, Kendal, UK; 24The Wildlife 
Trusts, Newark, UK and 25Lancashire Wildlife Trust, Preston, UK

ACKNOWLEDG EMENTS
This research was conducted as part of Jessica Gauld's PhD at the 
University of Manchester with financial support from the University 
of Manchester's President's Doctoral Scholar award. The prelimi-
nary findings of this manuscript were presented at the IUCN UK 
Peatland Programme conference 2024 with financial support from 
the British Ecological Society and Manchester Geographical Society.

 26888319, 2025, 3, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/2688-8319.70111 by L

IV
E

R
PO

O
L

 JO
H

N
 M

O
O

R
E

S U
N

IV
, W

iley O
nline L

ibrary on [29/08/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



12 of 14  |     GAULD et al.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare no conflict of interest.

PEER RE VIE W
The peer review history for this article is available at https://​www.​
webof​scien​ce.​com/​api/​gatew​ay/​wos/​peer-​review/​10.​1002/​2688-​
8319.​70111​.

DATA AVAIL ABILIT Y S TATEMENT
The participants did not give written consent for the data to be 
shared publicly, so due to the nature of the research, supporting data 
are not available.

S TATEMENT ON INCLUSION
Our study brings together authors from a number of different coun-
tries, including both junior and senior scientists, with a balance of 
genders and academic and non-academic authors.

ORCID
Jessica Gauld   https://orcid.org/0000-0002-6511-6333 
Gregory P. Dietl   https://orcid.org/0000-0003-1571-0868 
Ben Siggery   https://orcid.org/0009-0009-2517-8933 

R E FE R E N C E S
Adams, C. R., Hovick, S. M., Anderson, N. O., & Kettenring, K. M. (2021). 

We can better manage ecosystems by connecting solutions to 
constraints: Learning from wetland plant invasions. Frontiers in 
Environmental Science, 9, 715350. https://​doi.​org/​10.​3389/​fenvs.​
2021.​715350

Bandola-Gill, J., Arthur, M., & Leng, R. I. (2023). What is co-production? 
Conceptualising and understanding co-production of knowledge 
and policy across different theoretical perspectives. Evidence 
and Policy, 19(2), 275–298. https://​doi.​org/​10.​1332/​17442​6421X​
16420​95577​2641

Battarbee, R. W. (1990). The causes of lake acidification, with special 
reference to the role of acid deposition. Philosophical Transactions 
of the Royal Society, B: Biological Sciences, 327, 339–347. https://​doi.​
org/​10.​1098/​rstb.​1990.​0071

Bennion, H., & Battarbee, R. (2007). The European Union water frame-
work directive: Opportunities for palaeolimnology. Journal of 
Paleolimnology, 38, 285–295. https://​doi.​org/​10.​1007/​s1093​
3-​007-​9108-​z

Birks, H. J. B. (2012). Ecological palaeoecology and conservation biology: 
Controversies, challenges, and compromises. International Journal 
of Biodiversity Science, Ecosystem Services & Management, 8(4), 292–
304. https://​doi.​org/​10.​1080/​21513​732.​2012.​701667

Bishop, R. R., Church, M. J., Lawson, I. T., Roucoux, K. H., O'Brien, C., 
Ranner, H., Heald, A. J., & Flitcroft, C. E. (2018). Deforestation and 
human agency in the North Atlantic region: Archaeological and pa-
laeoenvironmental evidence from the Western Isles of Scotland. 
Proceedings of the Prehistoric Society, 84, 145–184. https://​doi.​org/​
10.​1017/​ppr.​2018.​8

Bojovic, D., Clair, A. L. S., Christel, I., Terrado, M., Stanzel, P., Gonzalez, 
P., & Palin, E. J. (2021). Engagement, involvement and empower-
ment: Three realms of a coproduction framework for climate ser-
vices. Global Environmental Change, 68, 102271. https://​doi.​org/​10.​
1016/j.​gloen​vcha.​2021.​102271

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. 
Qualitative Research in Psychology, 3(2), 77–101. https://​doi.​org/​10.​
1191/​14780​88706​qp063oa

Campbell, G., Moffett, L., & Straker, V. (2011). Environmental archaeology. 
A guide to the theory and practice of methods, from sampling and re-
covery to post-excavation (2nd ed.). English Heritage.

Cash, D., Clark, W. C., Alcock, F., Dickson, N. M., Eckley, N., & Jäger, J. (2002). 
Salience, credibility, legitimacy and boundaries: linking research, assess-
ment and decision making. John F. Kennedy School of Government, 
Harvard University. https://​doi.​org/​10.​2139/​ssrn.​372280

Chambers, F. M., Mauquoy, D., Gent, A., Pearson, F., Daniell, J. R., & 
Jones, P. S. (2007). Palaeoecology of degraded blanket mire in 
South Wales: Data to inform conservation management. Biological 
Conservation, 137(2), 197–209. https://​doi.​org/​10.​1016/j.​biocon.​
2007.​02.​002

Chapman, J. M., Algera, D., Dick, M., Hawkins, E. E., Lawrence, M. J., 
Lennox, R. J., Rous, A. M., Souliere, C. M., Stemberger, H. L., 
Struthers, D. P., & Vu, M. (2015). Being relevant: Practical guid-
ance for early career researchers interested in solving conservation 
problems. Global Ecology and Conservation, 4, 334–348. https://​doi.​
org/​10.​1016/j.​gecco.​2015.​07.​013

Clark, L. B., Henry, A. L., Lave, R., Sayre, N. F., González, E., & Sher, A. A. 
(2019). Successful information exchange between restoration sci-
ence and practice. Restoration Ecology, 27(6), 1241–1250. https://​
doi.​org/​10.​1111/​rec.​12979​

Cvitanovic, C., McDonald, J., & Hobday, A. J. (2016). From science to 
action: Principles for undertaking environmental research that en-
ables knowledge exchange and evidence-based decision-making. 
Journal of Environmental Management, 183, 864–874. https://​doi.​
org/​10.​1016/j.​jenvm​an.​2016.​09.​038

David, E., Dixon, K. W., & Menz, M. H. M. (2016). Cooperative extension: 
A model of science-practice integration for ecosystem restoration. 
Trends in Plant Science, 21(5), 410–417. https://​doi.​org/​10.​1016/j.​
tplan​ts.​2016.​01.​001

Davies, A. L. (2011). Long-term approaches to native woodland resto-
ration: Palaeoecological and stakeholder perspectives on Atlantic 
forests of Northern Europe. Forest Ecology and Management, 261(3), 
751–763. https://​doi.​org/​10.​1016/j.​foreco.​2010.​12.​006

Davies, A. L., Colombo, S., & Hanley, N. (2014). Improving the applica-
tion of long-term ecology in conservation and land management. 
Journal of Applied Ecology, 51(1), 63–70. https://​doi.​org/​10.​1111/​
1365-​2664.​12163​

Dietl, G. P., Durham, S. R., Clark, C., & Prado, R. (2023). Better together: 
Building an engaged conservation paleobiology science for the 
future. Ecological Solutions and Evidence, 4(2), e12246. https://​doi.​
org/​10.​1002/​2688-​8319.​12246​

Dillon, E. M., Pier, J. Q., Smith, J. A., Raja, N. B., Dimitrijević, D., Austin, 
E. L., Cybulski, J. D., De Entrambasaguas, J., Durham, S. R., Grether, 
C. M., & Haldar, H. S. (2022). What is conservation paleobiology? 
Tracking 20 years of research and development. Frontiers in Ecology 
and Evolution, 10, 1031483. https://​doi.​org/​10.​3389/​fevo.​2022.​
1031483

Djenontin, I. N. S., & Meadow, A. M. (2018). The art of co-production 
of knowledge in environmental sciences and management: Lessons 
from international practice. Environmental Management, 61(6), 885–
903. https://​doi.​org/​10.​1007/​s0026​7-​018-​1028-​3

Enquist, C. A., Jackson, S. T., Garfin, G. M., Davis, F. W., Gerber, L. R., 
Littell, J. A., Tank, J. L., Terando, A. J., Wall, T. U., Halpern, B., & 
Hiers, J. K. (2017). Foundations of translational ecology. Frontiers 
in Ecology and the Environment, 15(10), 541–550. https://​doi.​org/​10.​
1002/​fee.​1733

Fazey, I., Schäpke, N., Caniglia, G., Patterson, J., Hultman, J., Van Mierlo, 
B., Säwe, F., Wiek, A., Wittmayer, J., Aldunce, P., & Al Waer, H. 
(2018). Ten essentials for action-oriented and second order energy 
transitions, transformations and climate change research. Energy 
Research & Social Science, 40, 54–70. https://​doi.​org/​10.​1016/j.​erss.​
2017.​11.​026

Flessa, K. (2017). Chapter fourteen putting the dead to work: 
Translational paleoecology. In G. Dietl & K. Flessa (Eds.), 

 26888319, 2025, 3, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/2688-8319.70111 by L

IV
E

R
PO

O
L

 JO
H

N
 M

O
O

R
E

S U
N

IV
, W

iley O
nline L

ibrary on [29/08/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/2688-8319.70111
https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/2688-8319.70111
https://www.webofscience.com/api/gateway/wos/peer-review/10.1002/2688-8319.70111
https://orcid.org/0000-0002-6511-6333
https://orcid.org/0000-0002-6511-6333
https://orcid.org/0000-0003-1571-0868
https://orcid.org/0000-0003-1571-0868
https://orcid.org/0009-0009-2517-8933
https://orcid.org/0009-0009-2517-8933
https://doi.org/10.3389/fenvs.2021.715350
https://doi.org/10.3389/fenvs.2021.715350
https://doi.org/10.1332/174426421X16420955772641
https://doi.org/10.1332/174426421X16420955772641
https://doi.org/10.1098/rstb.1990.0071
https://doi.org/10.1098/rstb.1990.0071
https://doi.org/10.1007/s10933-007-9108-z
https://doi.org/10.1007/s10933-007-9108-z
https://doi.org/10.1080/21513732.2012.701667
https://doi.org/10.1017/ppr.2018.8
https://doi.org/10.1017/ppr.2018.8
https://doi.org/10.1016/j.gloenvcha.2021.102271
https://doi.org/10.1016/j.gloenvcha.2021.102271
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.2139/ssrn.372280
https://doi.org/10.1016/j.biocon.2007.02.002
https://doi.org/10.1016/j.biocon.2007.02.002
https://doi.org/10.1016/j.gecco.2015.07.013
https://doi.org/10.1016/j.gecco.2015.07.013
https://doi.org/10.1111/rec.12979
https://doi.org/10.1111/rec.12979
https://doi.org/10.1016/j.jenvman.2016.09.038
https://doi.org/10.1016/j.jenvman.2016.09.038
https://doi.org/10.1016/j.tplants.2016.01.001
https://doi.org/10.1016/j.tplants.2016.01.001
https://doi.org/10.1016/j.foreco.2010.12.006
https://doi.org/10.1111/1365-2664.12163
https://doi.org/10.1111/1365-2664.12163
https://doi.org/10.1002/2688-8319.12246
https://doi.org/10.1002/2688-8319.12246
https://doi.org/10.3389/fevo.2022.1031483
https://doi.org/10.3389/fevo.2022.1031483
https://doi.org/10.1007/s00267-018-1028-3
https://doi.org/10.1002/fee.1733
https://doi.org/10.1002/fee.1733
https://doi.org/10.1016/j.erss.2017.11.026
https://doi.org/10.1016/j.erss.2017.11.026


    |  13 of 14GAULD et al.

Conservation paleobiology: Science and practice (pp. 283–290). 
University of Chicago Press.

Froyd, C. A., & Willis, K. J. (2008). Emerging issues in biodiversity & con-
servation management: The need for a palaeoecological perspec-
tive. Quaternary Science Reviews, 27(17–18), 1723–1732. https://​
doi.​org/​10.​1016/j.​quasc​irev.​2008.​06.​006

Gillson, L., & Ekblom, A. (2020). Using palaeoecology to explore the resil-
ience of southern African savannas. Koedoe, 62(1), 1–12.

Groff, D. V., McDonough MacKenzie, C., Pier, J. Q., Shaffer, A. B., & Dietl, 
G. P. (2023). Knowing but not doing: Quantifying the research-
implementation gap in conservation paleobiology. Frontiers in 
Ecology and Evolution, 11, 1058992. https://​doi.​org/​10.​3389/​fevo.​
2023.​1058992

Hilger, A., Rose, M., & Keil, A. (2021). Beyond practitioner and researcher: 
15 roles adopted by actors in transdisciplinary and transforma-
tive research processes. Sustainability Science, 16(6), 2049–2068. 
https://​doi.​org/​10.​1007/​S1162​5-​021-​01028​-​4

Jarvis, R. M., Borrelle, S. B., Forsdick, N. J., Pérez-Hämmerle, K., Dubois, 
N. S., Griffin, S. R., Recalde-Salas, A., Buschke, F., Rose, D. C., 
Archibald, C. L., Gallo, J. A., Mair, L., Kadykalo, A. N., Shanahan, 
D., & Prohaska, B. K. (2020). Navigating spaces between conser-
vation research and practice: Are we making progress? Ecological 
Solutions and Evidence, 1, E12028. https://​doi.​org/​10.​1002/​2688-​
8319.​12028​

Jensen, E. A., Wong, P., & Reed, M. S. (2022). How research data de-
liver non-academic impacts: A secondary analysis of UK Research 
Excellence Framework impact case studies. PLoS One, 17(3), 
e0264914. https://​doi.​org/​10.​1371/​journ​al.​pone.​0156978

Kelley, P. H., & Dietl, G. P. (2022). Core competencies for training conser-
vation paleobiology students in a wicked world. Frontiers in Ecology 
and Evolution, 10, 851014. https://​doi.​org/​10.​3389/​fevo.​2022.​
851014

Kelley, P. H., Dietl, G. P., & Visaggi, C. C. (2018). Training tomorrow's 
conservation paleobiologists. In C. L. Tyler & C. L. Schneider 
(Eds.), Marine conservation paleobiology (pp. 209–225). Springer 
International Publishing. https://​doi.​org/​10.​1007/​978-​3-​319-​
73795​-​9_​9

Knight, A. T., Cowling, R. M., Rouget, M., Balmford, A., Lombard, A. T., 
& Campbell, B. M. (2008). Knowing but not doing: Selecting pri-
ority conservation areas and the research–implementation gap. 
Conservation Biology, 22(3), 610–617. https://​doi.​org/​10.​1111/j.​
1523-​1739.​2008.​00914.​x

Lang, D. J., Wiek, A., Bergmann, M., Stauffacher, M., Martens, P., Moll, 
P., Swilling, M., & Thomas, C. J. (2012). Transdisciplinary research 
in sustainability science: Practice, principles, and challenges. 
Sustainability Science, 7, 25–43. https://​doi.​org/​10.​1007/​s1162​
5-​011-​0149-​x

Laurance, W. F., Koster, H., Grooten, M., Anderson, A. B., Zuidema, P. A., 
Zwick, S., Zagt, R. J., Lynam, A. J., Linkie, M., & Anten, N. P. (2012). 
Making conservation research more relevant for conservation 
practitioners. Biological Conservation, 153, 164–168. https://​doi.​
org/​10.​1016/j.​biocon.​2012.​05.​012

Lawrence, M. G., Williams, S., Nanz, P., & Renn, O. (2022). Characteristics, 
potentials, and challenges of transdisciplinary research. One Earth, 
5(1), 44–61. https://​doi.​org/​10.​1016/j.​oneear.​2021.​12.​010

Lemos, M. C., Arnott, J. C., Ardoin, N. M., Baja, K., Bednarek, A. T., 
Dewulf, A., Fieseler, C., Goodrich, K. A., Jagannathan, K., Klenk, N., 
& Mach, K. J. (2018). To co-produce or not to co-produce. Nature 
Sustainability, 1(12), 722–724. https://​doi.​org/​10.​1038/​s4189​
3-​018-​0191-​0

Lindholm, K. J., & Ekblom, A. (2019). A framework for exploring and man-
aging biocultural heritage. Anthropocene, 25, 100195. https://​doi.​
org/​10.​1016/j.​ancene.​2019.​100195

Lumivero. (2023). NVivo v14 [Computer software]. Lumivero. www.​lumiv​
ero.​com

Lundgren, J. (2021). The grand concepts of environmental studies 
boundary objects between disciplines and policymakers. Journal of 
Environmental Studies and Sciences, 11(1), 93–100. https://​doi.​org/​
10.​1007/​s1341​2-​020-​00585​-​x

Manzano, S., Julier, A. C., Dirk, C. J., Razafimanantsoa, A. H., Samuels, 
I., Petersen, H., Gell, P., Hoffman, M. T., & Gillson, L. (2020). Using 
the past to manage the future: The role of palaeoecological and 
long-term data in ecological restoration. Restoration Ecology, 28(6), 
1335–1342. https://​doi.​org/​10.​1111/​rec.​13285​

McCabe, A., Parker, R., Osegowitsch, T., & Cox, S. (2023). Overcoming 
barriers to knowledge co-production in academic–practitioner 
research collaboration. European Management Journal, 41(2), 212–
222. https://​doi.​org/​10.​1016/j.​emj.​2021.​11.​009

Meadow, A. M., Ferguson, D. B., Guido, Z., Horangic, A., Owen, G., & 
Wall, T. (2015). Moving toward the deliberate coproduction of cli-
mate science knowledge. Weather, Climate, and Society, 7(2), 179–
191. https://​doi.​org/​10.​1175/​WCAS-​D-​14-​00050.​1

Mitchell, P. (2016). From concept to classroom what is translational re-
search? ACER.

Morales-Molino, C., Colombaroli, D., Valbuena-Carabaña, M., Tinner, 
W., Salomón, R. L., Carrión, J. S., & Gil, L. (2017). Land-use history 
as a major driver for long-term forest dynamics in the Sierra de 
Guadarrama National Park (central Spain) during the last millennia: 
Implications for forest conservation and management. Global and 
Planetary Change, 152, 64–75. https://​doi.​org/​10.​1016/j.​glopl​acha.​
2017.​02.​012

Nogué, S., de Nascimento, L., Froyd, C. A., Wilmshurst, J. M., de Boer, E. 
J., Coffey, E. E., Whittaker, R. J., Fernández-Palacios, J. M., & Willis, 
K. J. (2017). Island biodiversity conservation needs palaeoecology. 
Nature Ecology & Evolution, 1(7), 0181. https://​doi.​org/​10.​1038/​
s4155​9-​017-​0181

Norström, A. V., Cvitanovic, C., Löf, M. F., West, S., Wyborn, C., Balvanera, 
P., Bednarek, A. T., Bennett, E. M., Biggs, R., de Bremond, A., & 
Campbell, B. M. (2020). Principles for knowledge co-production in 
sustainability research. Nature Sustainability, 3(3), 182–190. https://​
doi.​org/​10.​1038/​s4189​3-​019-​0448-​2

O'Connor, R. A., Nel, J. L., Roux, D. J., Leach, J., Lim-Camacho, L., 
Medvecky, F., van Kerkhoff, L., & Raman, S. (2021). The role of en-
vironmental managers in knowledge co-production: Insights from 
two case studies. Environmental Science & Policy, 116, 188–195. 
https://​doi.​org/​10.​1016/j.​envsci.​2020.​12.​001

Passioura, J. B. (2020). Translational research in agriculture. Can we do 
it better? Crop and Pasture Science, 17(6), 517–528. https://​doi.​org/​
10.​1071/​CP20066

Reed, M. S. (2008). Stakeholder participation for environmental manage-
ment: A literature review. Biological Conservation, 141(10), 2417–
2431. https://​doi.​org/​10.​1016/j.​biocon.​2008.​07.​014

Reed, M. S., Stringer, L. C., Fazey, I., Evely, A. C., & Kruijsen, J. H. (2014). 
Five principles for the practice of knowledge exchange in environ-
mental management. Journal of Environmental Management, 146, 
337–345. https://​doi.​org/​10.​1016/j.​jenvm​an.​2014.​07.​021

Rose, D. C., Amano, T., González-Varo, J. P., Mukherjee, N., Robertson, 
R. J., Simmons, B. I., Wauchope, H. S., & Sutherland, W. J. (2019). 
Calling for a new agenda for conservation science to create 
evidence-informed policy. Biological Conservation, 238, 108222. 
https://​doi.​org/​10.​1016/j.​biocon.​2019.​108222

Rossi, F., Rosli, A., & Yip, N. (2017). Academic engagement as knowl-
edge co-production and implications for impact: Evidence from 
Knowledge Transfer Partnerships. Journal of Business Research, 80, 
1–9. https://​doi.​org/​10.​1016/j.​jbusr​es.​2017.​06.​019

Sayer, C. D., Bennion, H., Davidson, T. A., Burgess, A., Clarke, G., Hoare, 
D., Frings, P., & Hatton-Ellis, T. (2012). The application of palaeo-
limnology to evidence-based lake management and conservation: 
Examples from UK lakes. Aquatic Conservation: Marine and Freshwater 
Ecosystems, 22, 165–180. https://​doi.​org/​10.​1002/​aqc.​2221

 26888319, 2025, 3, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/2688-8319.70111 by L

IV
E

R
PO

O
L

 JO
H

N
 M

O
O

R
E

S U
N

IV
, W

iley O
nline L

ibrary on [29/08/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.quascirev.2008.06.006
https://doi.org/10.1016/j.quascirev.2008.06.006
https://doi.org/10.3389/fevo.2023.1058992
https://doi.org/10.3389/fevo.2023.1058992
https://doi.org/10.1007/S11625-021-01028-4
https://doi.org/10.1002/2688-8319.12028
https://doi.org/10.1002/2688-8319.12028
https://doi.org/10.1371/journal.pone.0156978
https://doi.org/10.3389/fevo.2022.851014
https://doi.org/10.3389/fevo.2022.851014
https://doi.org/10.1007/978-3-319-73795-9_9
https://doi.org/10.1007/978-3-319-73795-9_9
https://doi.org/10.1111/j.1523-1739.2008.00914.x
https://doi.org/10.1111/j.1523-1739.2008.00914.x
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.1016/j.biocon.2012.05.012
https://doi.org/10.1016/j.biocon.2012.05.012
https://doi.org/10.1016/j.oneear.2021.12.010
https://doi.org/10.1038/s41893-018-0191-0
https://doi.org/10.1038/s41893-018-0191-0
https://doi.org/10.1016/j.ancene.2019.100195
https://doi.org/10.1016/j.ancene.2019.100195
http://www.lumivero.com
http://www.lumivero.com
https://doi.org/10.1007/s13412-020-00585-x
https://doi.org/10.1007/s13412-020-00585-x
https://doi.org/10.1111/rec.13285
https://doi.org/10.1016/j.emj.2021.11.009
https://doi.org/10.1175/WCAS-D-14-00050.1
https://doi.org/10.1016/j.gloplacha.2017.02.012
https://doi.org/10.1016/j.gloplacha.2017.02.012
https://doi.org/10.1038/s41559-017-0181
https://doi.org/10.1038/s41559-017-0181
https://doi.org/10.1038/s41893-019-0448-2
https://doi.org/10.1038/s41893-019-0448-2
https://doi.org/10.1016/j.envsci.2020.12.001
https://doi.org/10.1071/CP20066
https://doi.org/10.1071/CP20066
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.1016/j.jenvman.2014.07.021
https://doi.org/10.1016/j.biocon.2019.108222
https://doi.org/10.1016/j.jbusres.2017.06.019
https://doi.org/10.1002/aqc.2221


14 of 14  |     GAULD et al.

Schlesinger, W. H. (2010). Translational ecology. Science, 329(5992), 609. 
https://​doi.​org/​10.​1126/​scien​ce.​1195624

Siggery, B., Bennion, H., Herd, J., Kodeeswaran, S., Murphy, R., Morse, S., 
& Waite, M. (2025). Talking the same language: Co-production of 
a palaeoecological investigation to inform heathland management. 
Journal of Environmental Management, 377, 124652. https://​doi.​org/​
10.​1016/j.​jenvm​an.​2025.​124652

Siggery, B., Bennion, H., Morse, S., Murphy, R., & Waite, M. (2023). 
Practitioner perspectives on the application of palaeoecology in 
nature conservation. Frontiers in Ecology and Evolution, 11, 1304510. 
https://​doi.​org/​10.​3389/​fevo.​2023.​1304510

Star, S. L., & Griesemer, J. R. (1989). Institutional ecology,translations' 
and boundary objects: Amateurs and professionals in Berkeley's 
Museum of Vertebrate Zoology, 1907–39. Social Studies of Science, 
19(3), 387–420. https://​doi.​org/​10.​1177/​03063​12890​19003001

Sutherland, W. J., Taylor, N. G., MacFarlane, D., Amano, T., Christie, A. 
P., Dicks, L. V., Lemasson, A. J., Littlewood, N. A., Martin, P. A., 
Ockendon, N., & Petrovan, S. O. (2019). Building a tool to overcome 
barriers in research-implementation spaces: The Conservation 
Evidence database. Biological Conservation, 238, 108199.

Van der Hel, S. (2018). Science for change: A survey on the normative 
and political dimensions of global sustainability research. Global 
Environmental Change, 52, 248–258. https://​doi.​org/​10.​1016/j.​
gloen​vcha.​2018.​07.​005

Vygotsky, L. (1978). Mind in society. Harvard University Press.
Walton, R. E., Sayer, C. D., Bennion, H., & Axmacher, J. C. (2021). Once 

a pond in time: Employing palaeoecology to inform farmland pond 
restoration. Restoration Ecology, 29(1), e13301. https://​doi.​org/​10.​
1111/​rec.​13301​

Whitman, G. P., Pain, R., & Milledge, D. G. (2015). Going with the flow? 
Using participatory action research in physical geography. Progress 

in Physical Geography, 39(5), 622–639. https://​doi.​org/​10.​1177/​
03091​33315​589707

Wingard, G. L., Schneider, C. L., Dietl, G. P., & Fordham, D. A. (2024). 
Turning setbacks into stepping-stones for growth in conserva-
tion paleobiology. Frontiers in Ecology and Evolution, 12, 1384291. 
https://​doi.​org/​10.​3389/​fevo.​2024.​1384291

Wood, D., Bruner, J., & Ross, G. (1976). The role of tutoring in problem 
solving. Journal of Child Psychology and Psychiatry, 17, 89–100. 
https://​doi.​org/​10.​1111/j.​1469-​7610.​1976.​tb003​81.​x

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.
Table S1. Participant characteristics.
Table S2. Codebook for analysis of workshop materials.

How to cite this article: Gauld, J., Fletcher, W. J., Shuttleworth, 
E. L., Akerman, J., Angus, M., Barrowclough, C., Bennion, H., 
Blundell, A., Bromwich, D., Davies, A. L., Dietl, G. P., Ezquerra, 
F. J., Farrell, M., Flessa, K., Froyd, C., Fyfe, R., Gillard, M., 
Gledhill, R., Harper, H., … Wright, P. (2025). Towards a process 
of translational palaeoecology: A practical guide to research 
co-production. Ecological Solutions and Evidence, 6, e70111. 
https://doi.org/10.1002/2688-8319.70111

 26888319, 2025, 3, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/2688-8319.70111 by L

IV
E

R
PO

O
L

 JO
H

N
 M

O
O

R
E

S U
N

IV
, W

iley O
nline L

ibrary on [29/08/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1126/science.1195624
https://doi.org/10.1016/j.jenvman.2025.124652
https://doi.org/10.1016/j.jenvman.2025.124652
https://doi.org/10.3389/fevo.2023.1304510
https://doi.org/10.1177/030631289019003001
https://doi.org/10.1016/j.gloenvcha.2018.07.005
https://doi.org/10.1016/j.gloenvcha.2018.07.005
https://doi.org/10.1111/rec.13301
https://doi.org/10.1111/rec.13301
https://doi.org/10.1177/0309133315589707
https://doi.org/10.1177/0309133315589707
https://doi.org/10.3389/fevo.2024.1384291
https://doi.org/10.1111/j.1469-7610.1976.tb00381.x
https://doi.org/10.1002/2688-8319.70111

	Towards a process of translational palaeoecology: A practical guide to research co-production
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIALS AND METHODS
	3  |  RESULTS AND DISCUSSION
	3.1  |  Phase 1. Making connections and building relationships
	3.2  |  Phase 2. Designing research: Co-producing research aims and questions
	3.3  |  Phase 3: Undertaking research: Collaboration during data collection and analysis
	3.4  |  Phase 4. Implementing research: Communicating and translating results
	3.5  |  Phase 5. Applying research: Post-project engagement and monitoring research impact

	4  |  CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	PEER REVIEW
	DATA AVAILABILITY STATEMENT
	STATEMENT ON INCLUSION
	ORCID
	REFERENCES


