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A B S T R A C T

Human-wildlife conflicts are often symptomatic of underlying human-human conflicts, characterised by 
opposing viewpoints, unclear or limited communication, and failure to compromise. Participatory approaches 
towards resolving human-wildlife conflict have previously demonstrated success in creating effective wildlife 
management plans. In the UK, the red deer (Cervus elaphus) is a charismatic native species, yet it is capable of 
negatively impacting landscape conservation efforts, farming and forestry, and environmental restoration tar
gets. Here, we employed a facilitated workshop, as the decision-making end point to a modified Delphi process, 
to foster communication between key interested parties in the Lake District National Park, UK, aiming to produce 
an adaptive impact management framework for red deer. Crucially, consensus was achieved for a vision of 
adaptive landscape management, objectives for the landscape, monitoring actions, and methods of deer popu
lation control, and the resulting framework will underpin management policy for this interest group. During this 
study facilitated consensus-building among interested parties was critical for the co-creation of policy and plans 
in order to progress towards the resolution of a long-standing conflict with red deer. It stands as an example for 
interest group engagement with a view to mitigate a human-wildlife conflict in a multi-user landscape.

1. Introduction

Human-wildlife conflict can pose critical threats to wildlife pop
ulations and is a global risk factor towards species extinction (Göttert 
and Starik, 2022). The IUCN (2020) described human-wildlife conflict as 
“struggles that emerge when the presence or behaviour of wildlife poses 
actual or perceived, direct and recurring threat to human interests or 
needs, leading to disagreements between groups of people and negative 
impacts on people and/or wildlife”. The frequency of human-wildlife 
conflict has grown in tandem with increasing urban and sub-urban 
sprawl into wildlife habitats (König et al., 2020). In Europe, increased 
human-wildlife conflicts are also linked to the return and increase in 
species presence (e.g. predator species- Liukkonen et al., 2009; Delibes- 
Mateos, 2015; Kaiser et al., 2025) and numbers (e.g. ungulates- Apol
lonio et al., 2010; Delibes-Mateos, 2015; Carpio et al., 2021).

As human-wildlife conflicts increase in frequency and severity, pol
icy interventions to financially incentivise coexistence (e.g. Naha et al., 
2020; Barlow et al., 2013), outlaw activities (e.g. illegal killing) that 

threaten protected species (e.g. Barlow et al., 2013; Campbell-Palmer 
et al., 2021), promote the removal of ‘problem animals’ (e.g. Fukuda 
et al., 2014; Baker et al., 2024) and minimise negative interactions with 
people that exacerbate conflicts (e.g. Barlow et al., 2013). However, 
many of these policy interventions have had limited success, for example 
Eurasian beaver, Castor fiber, in the UK continue to be illegally perse
cuted near agricultural landscapes despite established co-existence 
schemes with landowners, and legal protection in Scotland from unli
censed killing (Campbell-Palmer et al., 2021). Unsuccessful attempts at 
preventing human-wildlife conflict are often a result of failing to address 
the underlying disagreements between people (Madden and McQuinn, 
2014; Bhatia et al., 2020; Woolaston et al., 2021). Persecution of wildlife 
deemed a problem will therefore likely continue unless the roots of the 
conflict are directly addressed (Madden and McQuinn, 2014; Richardson 
et al., 2020; Zimmermann et al., 2020).

Co-created solutions have been proposed as a means of resolving or 
mitigating such conflicts. These are collaboratively developed by in
terest groups to design and implement mutually valued outcomes. 
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However, as solutions are very difficult to achieve, and context depen
dent as to whether eliminating conflict is possible, management tools to 
mitigate conflict are a more regularly achievable outcome (Redpath 
et al., 2013; Carter and Linnell, 2016; Nyhus, 2016; Linnell et al., 2020. 
For instance, human wildlife conflicts between livestock farmers, tigers 
(Panthera tigris), and conservationists has required mitigations that 
reduce both livestock predation and tiger persecution (e.g. Barlow et al., 
2013). Other co-created mitigations have also been used to mitigate and 
prevent crop damage by Asian elephants, Elephas maximus, (Naha et al., 
2020). In the above examples, social impacts and conflicts between 
interested parties were key obstructions to achieving co-created solu
tions. This is consistent with human-wildlife conflicts being commonly 
accompanied by human-human conflicts (e.g. Goyes, 2022; Ramos, 
2022), thus understanding the social tolerances for wildlife is a key 
element in conflict resolution/mitigation.

Social tolerances for conflicts with wildlife, and wildlife manage
ment methods, are variable across socio-economic categories, such as 
between developed and developing countries (Dickman, 2010), and 
rural and urban environments (Kansky et al., 2016). To develop co- 
created solutions, the variety of social tolerances needs to be clearly 
communicated (Olsen, 2022) in order to enable equitable discussion 
(White and Ward, 2010). Social elicitation methods can be used to 
facilitate those discussions, including evidence-informed discussion of 
challenging topics, such as lethal and non-lethal wildlife management 
methods (Smith et al., 2021; van Poorten and Beck, 2021; Cinque et al., 
2022; Nelson et al., 2023).

Adaptive management strategies (a process of ongoing planning, 
management, evaluation and adaptation (Williams, 2011)) have become 
common practice in wildlife management. A core aspect of the adaptive 
management framework proposed by Williams (2011), was to include 
specific considerations for the needs of stakeholders in management 
planning and action. By those considerations, the social conflicts, and 
direct wildlife conflicts, can both be addressed more effectively through 
adaptive management. The flexibility of adaptive strategies enables 
adjustments for the changing needs of practitioners and for uncertainties 
in wildlife population parameters (Williams, 2011; Richardson et al., 
2020). Adaptive strategies have demonstrated greater success at 
meeting management objectives compared to static targets, demon
strated in coral conservation (Gelves-Gomez et al., 2024), game har
vesting (Nagy-Reis et al., 2021), and invasive species management 
(Richardson et al., 2020; Davis et al., 2022). Using adaptive manage
ment for wild deer populations has been successfully implemented 
across North America (Conner et al., 2021; Nagy-Reis et al., 2021) and in 
Europe (e.g. Andersen et al., 2010; Bödeker et al., 2021). In the UK, deer 
management has been targeted towards mitigating negative impacts to 
anthropogenic and environmental objectives (Putman, 2010; Putman, 
2024) across multiple land-ownership boundaries. Yet, government 
agencies in the UK have reported increased negative impacts from deer, 
which has resulted in difficulty establishing young trees, impacting 
forest regeneration, and hindering habitat restoration targets (e.g. 
Forestry and Land Scotland, 2021; Forestry Commission, 2022). A shift 
to the adaptive management of deer at the scale at which their pop
ulations operate (landscape-scales) might contribute to resolving these 
conflicts more successfully but requires cooperation among affected 
interested parties.

In the UK, deer management has become a priority for national 
policy makers to support environmental restoration policies by reducing 
negative deer-related ecological and economic impacts (e.g. DEFRA, 
2018; NatureScot, 2024). For example, in England WS1 is a voluntary 
participation, government funded, Environmental Land Management 
Scheme, administered by the Forestry Commission (2023). The role of 
WS1 is to financially incentivise landowners to manage deer and mon
itors deer impacts in woodlands (Forestry Commission, 2023). However, 
there are no legislative powers across the UK (excluding Scotland) to 
enforce deer management actions to meet public objectives. Further, 
private landowners may face conflicts between reducing deer 

populations to mitigate impacts and achieving their own objectives, 
such as those of private shooting estates (Pepper et al., 2019). Kirkland 
et al. (2021) previously identified that social conflicts negatively impact 
deer management outcomes, such that success requires a reduction of 
social conflicts.

Red deer, Cervus elaphus, offer a good example of human-wildlife 
conflicts in the UK as they range across multiple ownership bound
aries throughout landscapes. People are likely to have varying opinions 
towards red deer populations regarding the presence and impacts of the 
species. The varying attitudes and values that form these opinions can 
influence land-use objectives that determine whether impacts are 
considered positive or negative, affecting property level management 
actions (Woolaston et al., 2021). Conflicts with red deer can result from 
grazing, browsing and trampling impacts to areas of conservation 
concern, arable crops, woodlands and plantation forests, and also from 
collisions with vehicles (Putman, 2010; Putman, 2024; Mattioli et al., 
2022).

As a native species, there are efforts to maintain healthy populations 
of red deer within their extant ranges. To manage wild deer, there are a 
range of legally permitted methods including culling and exclusion 
(Deer Act, 1991), but these vary in effectiveness, can be context- 
dependent, and may not be mutually compatible with others 
(Apollonio et al., 2010). However, under UK laws (Deer Act 1991 in 
England) the right to take deer belongs to the owners of the shooting 
rights for the land they are on (normally the landowner). Therefore, in 
many instances, deer management decisions have been made in isola
tion and without collaboration. Consequently, property level manage
ment decisions for red deer can impact neighbouring properties, causing 
friction between landowners when actions conflict with the values 
among the local community of interested parties (Ehrhart et al., 2022).

Conflicts surrounding a red deer population exist across neighbour
ing properties in the Borrowdale and Thirlmere landscape, Lake District 
National Park, UK. This landscape has an extant native red deer popu
lation and is predominantly privately owned by the National Trust and 
United Utilities. Organisational objectives of the National Trust focus on 
nature protection, whilst United Utilities prioritises maintaining healthy 
environments to enable high quality water provisions. Consistent with 
the Deer Act 1991, only the landowners have the legal right to take deer 
in this landscape, with no requirement to collaborate with each other. 
Therefore, red deer, and their management, impacts a number of 
different organisational objectives across the landscape. Most residents, 
farmers and businesses depend on the landscape, with many in tenancy 
to the two main landowners. The area also includes seven conservation 
designated sites (Fig. 1) and Borrowdale Rainforest National Nature 
Reserve. As such, red deer impacts are also of concern to the nature 
conservation and forestry regulatory authorities, Natural England and 
the Forestry Commission. With contrasting landscape objectives, con
flicts have emerged between key interested parties that may be resolved 
by co-creating solutions.

Here, we used a modified Delphi process to develop consensus on, 
and commitment to, adaptive red deer management across the Bor
rowdale and Thirlmere landscape. We conducted an in-person workshop 
with a focussed group of key interested parties to consolidate a facili
tated discussion, and decision-making on, adaptive deer management. 
Our objectives were to: i) establish a unified vision for deer management 
in Borrowdale and Thirlmere; ii) define landscape objectives to support 
this vision; iii) reach an agreement on the data required to inform 
management actions; iv) determine the specific management actions to 
be implemented; and v) develop a framework for adaptive impact 
management decision-making for the red deer population.

2. Materials and methods

The Delphi process is a structured and facilitated group discussion 
technique (usually anonymously) applied to complex topics to create 
consensus or identify divisions in opinions and decision-making 
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(Linstone and Turoff, 2002; Hsu and Sandford, 2007). The process is also 
used to incorporate inputs from participants to resolve complex prob
lems, clarify limited and obscure information sources, and resolve con
flicts between people (Mukherjee et al., 2015). Application of Delphi is 
highly adaptable in data collection strategies (e.g. workshops, ques
tionnaires, interviews), application (e.g. level of anonymity), and ana
lyses to suit a wide range of contrasting questions (Yousuf, 2019). Thus, 
Delphi processes have been increasingly used to resolve problems in 
wildlife management and conservation (Glass, 2011; Rust, 2017; Amit 
and Jacobson, 2018; Hopkins et al., 2018; Donfrancesco et al., 2023).

Our Delphi process began in October 2022 and consisted of three 
emailed questionnaire rounds and a final decision-making workshop in 
April 2023. Following Glass et al. (2013) and Hopkins et al. (2018), a 
stakeholder map was created to identify the organisations and interested 
parties related to deer management in the landscape. The questionnaire 
rounds invited responses from a wide community of interested parties as 
part of a wider survey process. 13 participants completed the first 
questionnaire, 11 completed the second questionnaire, and nine 
completed the third questionnaire. The withdrawals of two participants 
per round were attributed to survey fatigue. The questionnaire partici
pants were selected by purposive sampling to represent a wide range of 
perceptions across the landscape, with additional participants identified 
by recommendation from partner organisations. Participants comprised 

of: four landowner representatives [1 = questionnaire 1 only; 3 =
questionnaires 1–3]; three members of the civil service [questionnaires 
1–3]; three local residents [1 = questionnaire 1 only; 1 = questionnaires 
1–2; 1 = questionnaires 1–3]; two professional deer managers [ques
tionnaires 1–3]; one tenant farmer [questionnaires 1–2].

These questionnaires sought to facilitate discussion on the percep
tions and needs of people for deer management in Borrowdale and 
Thirlmere. This included: understanding and acceptability of deer 
management (questionnaire 1); information required and objectives to 
inform management actions (questionnaire 2); methods to management 
deer (questionnaire 3). Participants of the final decision-making work
shop were invited if they met one or more of the following criteria: 
active role in the management of deer in the landscape, decision-making 
responsibilities for management of deer in the landscape, and regulatory 
authority regarding nature conservation and woodland management in 
the landscape.

Six of the seven participants selected for the decision-making 
workshop (Table 1) were selected from participants of the question
naire rounds. The seventh was a representative of a participant who was 
unable to attend the workshop and worked in the same organisation. 
The workshop participants included representatives of the National 
Trust and United Utilities (landowners), Natural England and the 
Forestry Commission (government conservation and forestry regulatory 
bodies), and two independent contractor deer managers (responsible for 
planning and enacting culling) for the area. The participants therefore 
represented a broad scale of professional opinions and experience.

The results of the three questionnaire rounds were presented at the 
decision-making workshop to inform discussion. Results presented in 
this paper reflect the final outcomes from the decision-making work
shop, informed by the decisions from participants of the earlier ques
tionnaire rounds. Focus group workshops have been used in multiple 
studies and Delphi processes as a decision-making end point (e.g. Mac
Millan and Marshall, 2006; Rust, 2017; Hopkins et al., 2018; Segar et al., 
2022) and therefore was used in this research to both create decisions 
and ensure effective cooperation, which will be required once the fa
cilitators are no longer involved.

2.1. Data collection and analysis

The workshop was structured into three one-hour sessions: i) 
defining a vision and objectives for the Borrowdale and Thirlmere 
landscape, and agreeing data needed to measure progress towards the 
vision; ii) achieving consensus on methods of deer management; iii) 
producing an adaptive impact management framework for the red deer 
population. In all the workshop sessions participants used sticky notes to 
record their observations, responses to other participants' inputs and 
further thoughts resulting from the discussion. Facilitators offered 
prompts to individuals for equitable representation, and to the group to 
keep the discussion focussed and to drive the decision-making process. 

Fig. 1. Site map of the landscape of interest in Borrowdale and Thirlmere, with 
an inset map of the UK showing the location of the Lake District National Park 
via a dark blue squared polygon. The numbered polygons are the seven SSSIs in 
the landscape: 1) Armboth Fells SSSI; 2) Great Wood SSSI; 3) Lodore-Troutdale 
Woods SSSI; 4) Johnny Wood SSSI; 5) Rosthwaite Fell SSSI; 6) Stonethwaite 
Wood SSSI; 7) Thirlmere Woods SSSI. (For interpretation of the references to 
colour in this figure legend, the reader is referred to the web version of 
this article.)

Table 1 
Summary of workshop participants and identification method.

Participant Organisation Participant type Identification method

1 National Trust Landowner / decision- 
maker / deer manager

Researcher's initial 
network

2 United Utilities Landowner / decision- 
maker

Researcher's initial 
network

3 Natural England Conservation regulator Researcher's initial 
network

4 Natural England Conservation regulator Researcher's initial 
network

5 Forestry 
Commission

Forestry regulator Reputation / Referral 
(Direct Approach)

6 Independent 
Contractor

Deer manager Researcher's initial 
network

7 Independent 
Contractor

Deer manager Reputation / Referral 
(Direct Approach)
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Sticky notes produced in each session were added to flip charts and were 
grouped into emergent themes by the facilitators during the workshop 
(Drinkwater, 2020). Participants were able to comment on the emergent 
themes, move sticky notes and alter themes in response to the ongoing 
discussion. Field notes were written by the two facilitators during and 
after the workshop. Following the workshop, field notes and sticky notes 
for each session were collated, coded and thematically analysed to 
identify the emerging themes of discussion from the participants (Braun 
and Clarke, 2006; Saldaña, 2021).

3. Results

3.1. Vision and objectives

The agreed vision for red deer management in the Borrowdale and 
Thirlmere landscape as a result of the workshop was to: “Create an 
adaptive impact management framework that is driven by the 
achievement of established objectives underpinned by high quality data, 
and delivered in collaboration with key stakeholders, communicated to 
a wider stakeholder community”. The vision was framed by the agreed 
outcomes of this workshop, combining the need for adaptive manage
ment with the three agreed objectives below. This vision achieved 
consensus by participants at the end of the workshop.

During the questionnaire process, three recurring themes arose from 
questions regarding landscape objectives and were agreed by comple
tion of the final questionnaire. The first was the need to ensure that 
landscape regeneration and biodiversity were key outcomes, without 
impacting the needs of people. The second was to ensure effective 
communication between decision-makers and the wider stakeholder 
community to ensure people in the community were well-informed 
about deer management. The final theme was to ensure a specific 
objective that facilitates a healthy population of native red deer that did 
not hinder landscape regeneration or the needs of people. Based on these 
principles, the workshop participants established the three objectives 
below to achieve the vision and meet the themes from the questionnaire 
process.

Objective 1: “To achieve a healthy, resilient landscape that supports 
biodiversity, nature recovery, the delivery of ecosystem services and 
viable businesses”.

Objective 2: “To promote positive and constructive engagement 
with relevant stakeholders”.

Objective 3: “To manage a healthy deer population while ensuring 
mitigation of negative impacts”.

In creating the objectives, a core theme of the participant discussion 
was ecosystem services and the need to ensure delivery of water quality, 
food provisioning, healthy wildlife populations and habitats, and public 
enjoyment of the landscape across Borrowdale and Thirlmere. Partici
pant 2 stated that a “resilient landscape [was needed] to support hab
itats and species” and to ensure “resilient catchment for water quality”. 
This was agreed by the other participants, and the importance of “viable 
businesses delivering for public benefit (including farming)” (Partici
pant 3) and “food production [both] agricultural and wild sourced” 
(Participant 4). The importance of “ecosystem recovery [to improve 
and recover] natural processes” (Participant 2) and wider “nature re
covery” (Participant 3) was also mentioned in relation to the delivery of 
ecosystem services.

For objective 3, there was consensus among the participants that 
there should be a “healthy red deer population” [within the landscape] 
(Participant 3). It was, however, noted that there may be conflict with 
farming through the competition of both “deer and sheep [that] needs to 
be taken into consideration” (Participant 1) in management actions. 
There would likely be a requirement for “new models of farming” 
(Participant 7) to avoid some of these conflicts, and a need for “positive 
communication with farmers on deer management” (Participant 5) to 
ensure the red deer do not negatively impact people. Participants felt 
that by managing those relationships and impacts, a well-managed red 

deer population will be able to exist in the landscape.
To ensure effective use of the agreed framework, all participants 

agreed that the framework needed to be adaptive and therefore evalu
ated regularly. By active and regular evaluation, adaptive management 
actions will readily “respond to [data] changes” indicating a need to 
“adjust management actions” to meet the desired objectives (Partici
pant 5). However, participants agreed unanimously that any such ad
justments to management actions must be agreed by the key landscape 
interest groups (Table 1) to avoid contradicting Objective 2 and 
reducing the likelihood of success for Objectives 1 and 3. To further meet 
Objective 2, deer management decisions would need to be “communi
cated to the wider [stakeholder] community” (Participant 1) to ensure 
“positive and constructive engagement” (Participant 2) throughout the 
landscape. All decisions on vision and objectives achieved consensus.

3.2. Information needs

Participants of the preceding questionnaires identified, through open 
questioning, and ranked (scales of 1 = most important – 7 = least 
important) seven types of information as measurements of the deer 
population (Table A1) to inform red deer management decision- making. 
These measurements were presented for discussion at the workshop 
(Table A1): 1) animal welfare; 2) population size; 3) deer impacts; 4) 
range and movement; 5) collaborations; 6) population dynamics; 7) 
traffic collisions. To effectively manage the red deer population across 
Borrowdale and Thirlmere, participants unanimously agreed that the 
impacts of deer were key to “informing [the type of] management ac
tion” (Participant 7) to be undertaken. Specifically, the “impacts from 
trampling and [herbivory] in woodland and open hill [ecotopes]” 
(Participant 3) would inform management actions (e.g. decreasing a 
population size). These deer impacts could be determined through 
“activity and impact [a quick, industry-standard impact assessment 
method (Forestry Commission, 2023)]” surveys (Participant 5) for 
consistency with policy makers and other management practitioners.

All participants unanimously agreed that the population size (and to 
a lesser extent the population dynamics) were needed to “set targets” to 
achieve the management objectives (Participant 4). Participants wan
ted access to reliable and fast estimates on the population size of deer, 
with “permanent data that could be [kept and] scrutinised” to assist in 
creating informed management targets (Participant 1). Multiple pop
ulation size methods were considered by the participants in their dis
cussion, with consensus achieved on annual drone census surveys based 
on the remit of fast, reliable and permanent records of the deer popu
lation. It was also noted that drone census counts would “allow us to 
understand [sex ratios]” (Participant 5), which would satisfy the need 
to understand population dynamics to inform management. Participants 
unanimously rejected sampling methods for population estimates, such 
as modelling data from trail cameras, due to effort, cost, and needing 
specialist knowledge and training.

Deer welfare (defined by participants as the health of the herd and 
individual animals) was considered important for meeting objective 3. 
But it was suggested that welfare did not require specific data collection 
as “we already get this from culled deer” (i.e. animal weights, parasite 
load, disease prevalence, and embryos/lactating females) (Participant 
6). It was unanimously agreed that collating welfare information was 
needed to, in part, achieve Objective 3, without being considered key to 
impact management decision-making. The remaining measurements 
were unanimously rejected, with minimal discussion, and deemed to be 
not needed in this framework. All decisions for information needs ach
ieved consensus.

3.3. Management methods

With agreements in place for information needs, the participants 
then sought to decide which population control methods to use in 
management (Table A2). The preceding questionnaires identified, 
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through open questioning, and ranked (scales of 1 = most acceptable/ 
effective – 5 = least acceptable/effective) methods for deer management 
as: 1) lethal control; 2) exclusion and repellence; 3) predator reintro
duction; 4) fertility control; 5) translocations.

Lethal control by professional deer managers was the preferred ac
tion for all participants as the only method that reduces a population 
size, and that it should be used to complement strategic exclusion 
methods. Participants discussed their intention to reduce large-scale 
exclusion efforts due to their cost and lack of standalone effectiveness. 
However, “combining lethal control and a combination of tree tubes and 
fencing can be effective in reducing [browsing] impacts to trees” 
(Participant 2). “These methods should be strategic in their use” 
(Participant 1), but “only lethal control will work to reduce overall deer 
impact” (Participant 5).

Predator reintroductions were rejected by all participants due to 
legal and practicality constraints. For example, participants thought that 
there are not enough interconnected or appropriate habitats for large 
predators like lynx (Lynx lynx), and a high risk of conflict with livestock 
farmers which would likely lead to persecution of the introduced spe
cies. It was, however, noted that it “would be nice” to see such extirpated 
species “return to Scotland” (Participant 7) and “the Lake District” 
(Participant 1). Translocation of red deer was also discussed and 
concluded as ineffective by all participants, with Participant 3 
informing the participants that no translocation licences would be issued 
by Natural England without exceptional circumstances. The final 
method, which was also unanimously rejected, was the use of fertility 
control, such as a contraceptive vaccine. This control method was 
rejected due to legal restrictions, difficulty in administering contracep
tives, costs of administering contraceptives, and their usage not fitting 
the objectives of natural processes in the area. All decisions on methods 
achieved consensus.

3.4. The adaptive impact management framework

The adaptive impact management framework developed by the 
workshop participants (Fig. 2.) established the problem to be addressed, 
the vision for the landscape in question and agreed objectives to achieve 
the vision. The framework contains the core requirements of adaptive 
impact management, with evaluation embedded throughout (see 

Williams, 2011). Key components of adaptive impact management in 
this framework include: i) clear objectives; ii) methods of management; 
iii) population modelling; iv) monitoring data collected; v) evaluation of 
management; vi) adjustments; vii) stakeholder collaboration and 
communication. Important considerations for implementing the frame
work proposed by the participants were to ensure that management 
decision-making is collaborative and based upon continuously 
improving information, extracted from monitoring data each month and 
no longer using static annual targets.

It was further agreed that successful implementation would require 
receiving a “summary document of the framework” to integrate directly 
into policy (Participant 1). Further, successful implementation in the 
community would require “talking to stakeholders that are not here” 
(Participant 4) about “what we have been discussing today” (Partici
pant 5), and by openly sharing “our objectives, and how we monitor” 
the success of management actions (Participant 2). Under this frame
work, red deer population size and dynamics will no longer be calcu
lated from census, instead using annual drone surveys and combined 
with cull data for population modelling to evaluate previous and future 
actions. Based on the outcomes of these population models, and moni
toring the deer impacts, management actions will be evaluated each 
month to better meet the objectives set by the participants. With the 
above agreements, the participants unanimously adopted this adaptive 
impact management framework for deer impact management policy 
across the landscape from November 2023.

4. Discussion

Landowners in Borrowdale and Thirlmere have been managing red 
deer in the area for many decades, but existing social conflicts had been 
impacting relationships with key interest groups across the landscape. 
The landowners expressed an interest in facilitated engagement with the 
community to help achieve a deer management solution that could gain 
local support, initiating our study. Via a facilitated Delphi process, 
participants achieved consensus for co-created mitigations to conflicts 
between participants over deer management and landscape-use objec
tives in Borrowdale and Thirlmere. Without addressing the conflicts 
between interested parties, effective mitigations for successful deer 
management would be unlikely to be achieved (Kirkland et al., 2021). 

Fig. 2. Adaptive impact management framework for wild red deer, Cervus elaphus, developed by the workshop participant community of key stakeholders across the 
Borrowdale and Thirlmere landscape. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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Crucially, consensus has been achieved for a unified vision for the 
landscape, management objectives, management methods, and mea
surements of success.

Here participants achieved consensus on a co-created vision of 
adaptive impact management for red deer in Borrowdale and Thirlmere, 
focusing on habitat recovery actions informed by regularly evaluated 
data, with decisions made between key interested parties and commu
nicated to the local community. Discussion towards achieving this 
consensus focussed on combining the needs of people and nature, and 
effectively communicating throughout decision-making. Considerations 
of nature and people nature decision-making to improve likelihood of 
success is consistent with the conclusions from Vatn et al. (2024). 
Achieving this vision was important for outlining long-term aspirations 
and providing guidance for developing strategic objectives (e.g. Jones 
and Kirk, 2018; van de Water et al., 2023) to later guide implementing 
deer management actions. As vision statements have been demonstrably 
valuable towards achieving desirable outcomes from conservation ef
forts (e.g. Merkle et al., 2019), achieving one was considered essential 
for participants to frame management objectives to inform subsequent 
efforts (Jones and Kirk, 2018; van de Water et al., 2023), and to reduce 
institutional obstructions (e.g. Redpath et al., 2013). From the achieved 
vision, participants gained consensus for three main objectives to mea
sure the performance of management actions, which is a key component 
of adaptive management (see Williams, 2011).

From our workshop, the agreed components within the co-created 
decision-making framework were mostly reflective of the opinions 
expressed in the questionnaire process, with few instances of deviating 
from the priorities of the wider community. The topics of objectives and 
the priority methods of management from the workshop were directly 
reflective of the questionnaires; with rejections for translocation, pred
ator reintroduction, and fertility control based on legal restrictions in 
the UK. Conversely, the agreed information needs were not fully 
reflective of the questionnaires (e.g. range and movement and collabo
rations were not considered more important than population dynamics 
by workshop participants). This could impact the community perspec
tive of legitimacy in decision-making (Vatn et al., 2024), which in turn 
may impact implementation of management actions in situ (e.g. Red
path et al., 2013). But, discussion from workshop participants ensured 
decisions were made based on priority data (population size and deer 
impacts) difficulty (practical and legal restrictions for GPS collaring 
deer), legal responsibility (traffic collisions), and not considering col
laborations to be a measurable information need.

Rejecting range and movement as an information need was surpris
ing from our perspective, as the data would be significantly beneficial to 
strategic management actions (e.g. strategic culling areas and fencing). 
Yet, there are practical difficulties and significant expense with GPS 
collaring deer in the UK. The complexity in obtaining two licences 
needed to collar deer in the UK, under the Deer Act, 1991 and Animals 
(Scientific Procedures) Act 1986, adds significant difficulty for land
owners to consider this. On balance, we would suggest that, if decisions 
and rationale for them were effectively communicated with the ques
tionnaire participants (consistent with the findings from Brown et al., 
2021; Salvatori et al., 2021; Vatn et al., 2024), the findings from this 
work would likely be acceptable without causing conflict.

Our Delphi process of engagement took a bottom-up approach to 
participant engagement in human-wildlife conflict. This included 
allowing the participants to define the problem they perceive, through 
to facilitating participants in making decisions to achieve a vision and 
aim that they have defined. This is a novel approach towards conflict 
mitigation within deer management in the UK, holistically reviewing 
both the needs of people and nature when facilitating the co-creation of 
a management decision-making framework to their perceived problem 
(consistent with Vatn et al., 2024). The need to understand the human 
element of conflicts in creating effective mitigations is well-documented 
(e.g., Salvatori et al., 2020, 2021; Pimid et al., 2022), yet few studies 
have integrated this information into co-created management and 

conservation action plans. Previous studies have instead commonly pre- 
determined the problem to be resolved, such as focussing upon whether 
deer management should occur and the social tolerances for culling 
(Loker et al., 1999; Kilpatrick and LaBonte, 2003; Siemer et al., 2004; 
Dandy et al., 2011). We have only found one study in UK deer man
agement combining gathering attitudes and creating a decision-making 
framework (Dandy et al., 2009), but that framework was designed to 
inform users whether deer management should occur, rather than how 
to collaboratively enact management. Such approaches are further re
flected in wider literature participatory discussions on human-wildlife 
conflicts, with focuses upon participant's perceptions (e.g. Loker et al., 
1999; Kotulski and König, 2008; Červený et al., 2019; Bavin et al., 
2020), or creating frameworks to analyse conflicts (König et al., 2021). 
We therefore conjecture that our bottom-up approach is an effective 
advancement to bridge the gap between impacted communities in 
human-wildlife conflicts and facilitators to co-create strategic wildlife 
and conservation management strategies.

This Delphi process would also be a useful tool to assist with con
servation and government environmental policy actions. For example, 
recent UK Government environmental and conservation policies (e.g. 
DEFRA, 2018) necessitate creating clear landscape visions that incor
porate both public and private objectives. One of these visions is the 
creation of the “Great North Forest” in northern England, requiring the 
establishment of new woodlands by planting up to 50 million trees by 
2043 (DEFRA, 2018), which may conflict with alternative land-use ob
jectives. Deer are known to impact both natural woodland regeneration 
(e.g. Putman and Moore, 1998; Gill and Morgan, 2010; Putman, 2024) 
and the establishment of new woodlands, which can act as an attractant 
to deer as a high value resource (Putman, 2010; Putman, 2024). Yet the 
provisions of the Hunting Act 2004, Deer Act 1991, and UK property 
law, mean that wildlife management decisions are made at property 
scales. Property scale management decisions risk being less effective 
than if performed across larger scales (Fattorini et al., 2020), which 
would require cooperation of multiple interested parties across land
scapes. Further, making decisions at only the property scale risks 
creating and escalating human-human conflicts (Goyes, 2022; Ramos, 
2022). To reduce this risk, involving local communities in decision- 
making helps create and align objectives to achieve management aims 
across landscapes (Richardson et al., 2020; Pimid et al., 2022). There
fore, achieving environmental and conservation policy actions could be 
more likely to succeed by using a similar approach to our work.

Despite consensus in agreement by participants to adopt the adaptive 
management framework as the deer management policy for the land
scape, we did not get a clear ‘how’ this agreed policy would be used. The 
use of facilitators is considered a crucial trusted and impartial figure in 
conservation planning and mediating conflicts between affected parties 
(de Vente et al., 2016; White et al., 2023). But once facilitators are no 
longer involved, and/or if there is a change in trusted personnel, the 
willingness for participants to follow agreements may reduce (White 
et al., 2023; Nguyen et al., 2024; Niemiec et al., 2025). Grossmann and 
Patkó (2024) had concluded that the level of disagreement among 
participants had the greatest impact on whether decisions to mitigate 
human-wildlife conflicts would be adhered to over time. Given the 
extended opportunities to discuss deer management problems through 
our Delphi process, we were able to achieve the agreements in the 
workshop that reached consensus. As such, consensus we achieved may 
mitigate the impacts of having no continuing facilitators for our par
ticipants. However we do not know this, and it should be investigated 
further to evaluate this lingering question.

The growth in human-wildlife conflicts increases extinction risks for 
wildlife (Nyhus, 2016), demanding anthropogenic solutions to resolve 
them (Dickman, 2010). Most human-wildlife conflicts are actually 
human-human conflicts about wildlife populations (Kansky et al., 2016). 
Therefore, approaches that address the social conflicts involved in 
human-wildlife conflicts are necessary for the formulation of co-created 
solutions and mitigations. Our study highlighted the value of using a 
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modified Delphi process in engaging diverse interested parties to build 
consensus for a co-developed adaptive management framework for red 
deer in and upland landscape in England. This consensus building pro
cess should be adapted and tested in areas with persisting conflicts to 
assess whether it will be effective for more contentious case studies of 
human- wildlife conflicts. Should this prove successful, overcoming so
cial challenges in co-created mitigations to human-wildlife conflicts will 
be more accessible. Working with key interested parties allows social 
complexities affecting conservation and wildlife management to be 
better understood. By balancing the needs of people with landscape 
health, co-created visions for landscapes can enable social cohesion and 
allow outcomes that mitigate human-wildlife conflicts.

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.biocon.2025.111380.
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Balvanera, P., Athayde, S., Hahn, T., Lazos, E., 2024. Incorporating diverse values of 
nature in decision-making—theory and practice. Philos. Trans. R. Soc. B 379 (1903), 
20220315.

White, P.C., Ward, A.I., 2010. Interdisciplinary approaches for the management of 
existing and emerging human–wildlife conflicts. Wildl. Res. 37 (8), 623–629.
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