
Extracts provided by D McCracken (SRUC) from the DRAFT FINAL (i.e. yet to be accepted and published) 
report to be submitted to funders on 13th January 2017. 

Meeting the challenge of wild deer research to support delivery of sustainable deer management in Scotland.  Report prepared for 
Scottish Government, SNH and FCS by SRUC’s Hill & Mountain Research Centre and UHI’s Centre for Mountain Studies under Projec t 
SCL/025/15 

 
Written submission from Professor David McCracken, Scotland’s Rural 

College 

Written evidence to Environment, Climate Change and Land Reform 
Committee 

SNH report on deer management in Scotland 

 

Extracts provided by D McCracken (SRUC) from the DRAFT FINAL (i.e. yet to be 
accepted and published) 
report to be submitted to funders on 13th January 2017. 
Meeting the challenge of wild deer research to support delivery of sustainable deer 
management in Scotland.  Report prepared for Scottish Government, SNH and 
FCS by SRUC’s Hill & Mountain Research Centre and UHI’s Centre for Mountain 
Studies under Project SCL/025/15 

BACKGROUND 

The aim of this project was to analyse existing wild deer research and identify 

specific research and evidence gaps which require to be addressed in order to meet 

the challenges for each of the five priorities outlined in Scotland’s Wild Deer - A 

National Approach (WDNA). The project was developed to facilitate more effective 

exchange of knowledge and provide a fuller understanding of the issues involved in 

deer management and therefore help deliver targeted, informed and sustainable 

deer management in Scotland. 

Gaps in the existing knowledge-base were identified by gathering the views of 

stakeholders at a series of workshops, through an online survey of researchers and 

policy makers, and through a review of published and un-published research 

material. Workshops were run across Scotland, including four regional stakeholder 

workshops, one trainers’ workshop and one researchers’/policy makers’ workshop. 

The uptake of research by stakeholders was also examined through the use of an 

on-line survey of researchers and policy makers. The information gained from the 

workshops, online survey and literature review were analysed to determine the key 

research and knowledge transfer gaps associated with each of the five WDNA 

priorities.  

As part of the project a web-based deer research resource was created that provides 

an online database of deer research relevant to the five WDNA priorities 

(www.deerscotland.info).  

NOTE: The following extracts are provided to give the ECCLR Committee an 

overview of the main findings from the project. Many of the references made below 

are to other sections of the full 175+ page report which will be accessible following 

acceptance and publication of the report by the funders.  

http://www.snh.gov.uk/docs/A1594721.pdf
http://www.snh.gov.uk/docs/A1594721.pdf
http://www.deerscotland.info/
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5: Gap Analysis 

5.1: INTRODUCTION 

This section sets out to identify gaps in the knowledge with regard to the specific 

research and knowledge transfer needs associated with meeting the priorities and 

challenges for 2015-2020 as set out in the WDNA. During the life of this project, a 

series of participatory activities were carried out, on which this analysis is based. The 

objectives of this gap analysis were to: a) distinguish between gaps in knowledge 

(i.e. gaps that require further research) and gaps in the way knowledge and 

information is communicated between stakeholders, therefore representing barriers 

to achieving the WDNA challenges; b) evaluate the significance of the research and 

knowledge transfer gaps for stakeholders; c) compare research and knowledge gaps 

identified from stakeholder participatory processes to gaps identified in the literature 

review; and d) provide recommendations for further research and activities that will 

address gaps and contribute to meeting the challenges under the five WDNA 

priorities.  

5.2: GAP ANALYSIS METHODOLOGY 

The knowledge and evidence gaps identified in the stakeholders’ workshops, the 

research and KE gaps identified in the researchers’/policy makers’ workshop 

(Section 2.7), and the gaps mentioned in the online survey (Section 4.1.4), were 

considered together, to identify a ranked list of common gaps between all the 

participatory exercises (Figure 5.1). 

We considered the following procedure to identify and rank the gap themes in each 

WDNA, using the workshop results tables (Section 2.7, Tables 2.3 to 2.7). First, any 

gap theme mentioned in the researchers’/policy makers’ workshop was retained. 

These retained gap themes were then ordered by: a) the number of stakeholders’ 

workshops in which they were mentioned (); and b) the number of times they had 

been mentioned in the policy/research workshop ().   

This gave us a list of gap themes, by order of importance (highest numbers of () in 

columns “stakeholders’ workshops” and “researchers’/policy makers’ workshop”), as 

shown in the Tables 5.1 to 5.5 below, for each WDNA priority.  

If these gap themes were also mentioned in the online survey or were found to be a 

gap identified in the literature review (Section 3), they were also ticked. 

We then discussed the gaps to emerge under each WDNA theme in the light of the 

findings from the literature review (Section 3). We explored to what extent the gaps 

reported through our participatory approaches aligned with those from the literature 

(“Research” and “KT gaps” columns in the following tables). It is likely that many of 

the widely reported research and knowledge transfer gaps do represent either a lack 

in the transfer or effective application of relevant knowledge, or a real gap in the 

evidence base. However in some cases, we may find good evidence or examples in 

scientific articles and reports that would suggest the gap is more one of perception 

than reality.  
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Figure 5.1 - Methodology 

5.3: RESEARCH AND KNOWLEDGE TRANSFER GAPS 

The findings of this approach are presented in the following pages, for each WDNA 

priority. The gaps presented are summarised to represent broad themes, which were 

expressed across stakeholder activities. The gap analysis results are summarised in 

a table for each WDNA priority. The results for each table are discussed on the 

following page. 

Common 
gaps

research/policy 
workshop 

(research and KT 
gaps)

practitioners' 
workshops (ranking 
of knowledge and 

evidence gaps)

online survey 
(knowledge and 
research gaps)

FINAL LISTS OF KNOWLEDGE 
AND RESEARCH GAPS

LITERATURE REVIEW
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Table 5.1 - WDNA 1: Collaboration & Effective Deer Management Planning & Implementation 

 Gap themes 
Stakeholders’ 

workshops 

Research/ 

policy 

workshop 

Online 

survey 

Literature 

review 

gap 

 Research gaps KT gaps 

Understanding 

differing 

objectives and 

pressures/drivers) 

 

 

 

 

 

 

 

 

 

 

  - Need to facilitate understanding of 

different perspectives and sharing of 

knowledge.  

Understanding 

deer movement 

and migration at 

landscape scale 

 

 

 

 

 

 

 

 

 

 - Need further research on 

factors affecting deer 

movements and migration 

- Better evidence to 

understand the dynamics 

of deer movements to 

predict the impacts of 

management activities on 

deer distribution and 

density 

- Improved understanding 

of habitat utilisation 

patterns. 

- Local information on trends and 

patterns observed in deer 

populations is not widely available or 

adequately communicated 

Mediation and 

facilitation for 

conflict 

management 
    

 - Trust building processes 

and understanding the 

drivers of conflicts 

- Need to translate and 

communicate existing theory and 

research to facilitate development of 

conflict management tools or 

frameworks for use in practical 

conflict management scenarios 
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Future remit and 

governance of 

DMGs 

 

 

 

 

 

 

 

 

  - Need to tackle DMG resourcing  

(costs of DMPs/developing long term 

approach) 

- Need to consider area specific 

context and the role and inclusion of 

wider stakeholders. 

- Need for developing stronger DMG 

evidence bases through data 

gathering and sharing to facilitate 

adaptive management approaches.  

- Need for wider understanding of 

long-term trends in deer populations 

to inform current management 

Insufficient deer 

counts or 

overemphasis on 

counts and 

misleading data 

 

 

 

 

 

 

 

 

 - Need for the development 

of improved deer count 

techniques, including 

remote sensing methods 

 

Understanding of 

public 

perceptions of 

deer 

management and 

of public and 

community 

engagement 

 

 

 

 

  

  - Need for engagement and transfer 

of knowledge to the wider public 

(including communication of 

knowledge and information between 

deer managers and land 

owners/decision makers) 

- Limited understanding of the 

stakeholders' values and motivations 

underlying deer management 
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conflicts 

- Lack of community interest and 

engagement in deer management 

(particular issue in lowland/peri-

urban areas) 

Improved 

population 

models for better 

understanding of 

density-

dependence and 

population 

dynamics.  

    

  - Need effective translation and 

uptake of existing research on deer 

population dynamics and density 

dependence (e.g. need for clear 

guidance and the use of 

straightforward population dynamics 

models to facilitate cull target setting 

within Deer Management Plans) 

- Need to apply existing models (e.g. 

SWARD) and DSS. 
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One of the most important themes discussed in relation to collaborative deer 

management was that of addressing differing management objectives between 

stakeholders. This was viewed as a knowledge transfer gap, in terms of a lack of 

knowledge and information sharing between different land managers, agencies and 

other stakeholders which can lead to mistrust and conflict. The literature review 

(Section 3.1) highlights the predominance of a negative discourse surrounding deer 

management issues, rather than one that promotes discussion of deer as a positive 

natural resource that could provide wider benefits under effective collaborative 

management. Both our participatory work and evidence from the literature suggest 

that shared knowledge and objectives will lead to more effective collaboration. 

Similarly the literature finds that stakeholders are often not incentivised to take part 

in collaborative management when costs are considered against potential benefits.  

Mistrust appears to be one of the drivers behind gaps in practitioners’ knowledge 

about deer numbers. Some studies have shown that DMG group members can be 

reluctant to openly share such data with one another. This reluctance also applies to 

the sharing of habitat impact data with agencies. There are concerns over how the 

data will be used to support management interventions. There is a clear indication 

from our stakeholder processes and the literature review that the ways in which data 

is communicated between agencies and practitioners and vice versa should be 

improved. A KT gap highlighted in the research policy workshop was that of the 

limited understanding of the values and motivations underlying deer management 

conflicts. There has been research on the different ‘cultures’ involved with deer 

management and a recommendation that collaborative processes are structured in a 

way that allows different perspectives to be understood in more depth.  

Another gap emphasised the issue of including different stakeholder groups in 

discussions about deer management including community groups and the general 

public. The literature does reflect the importance of understanding different 

perspectives and contains some substantial discussion on this topic. For instance 

there are a range of examples of community engagement in deer management, in 

countries, such as the USA and Norway. The KT gaps highlighted in the 

researchers’/policy makers’ workshop reflect the need to improve current 

collaborative mechanisms by investing more time and resources in knowledge 

sharing and community engagement. Some of the community challenges are 

specific to lowland and peri-urban/urban settings and are discussed further under the 

table for WDNA 3. 

The gap related to understanding the dynamics of deer movements and habitat 

utilisation was considered to be both a knowledge transfer issue and a gap in terms 

of research evidence. It was indicated in the researchers’/policy makers’ workshop 

that further evidence is required to allow managers to better predict how 

management activities at different scales would influence deer movements between 

areas. This was partly linked to a reported lack of use and communication of 

valuable local information on trends and patterns in deer patterns, which used in 
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conjunction with existing research evidence (e.g. from long term population studies 

on the Isle of Rum) might allow these questions to be better addressed at the 

local/regional level. A need to improve the understanding of habitat utilisation 

patterns was discussed during the researchers’/policy makers’ workshop. The 

literature review indicated that attempts to combine scientific and local ecological 

knowledge have been successful and that using existing spatial and decision support 

tools could be carried out more widely, thus addressing some of the gaps raised by 

stakeholders.
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Table 5.2 - WDNA 2: Healthy Ecosystems 

Gap themes 
Stakeholders’ 

workshops 

Research/ 

policy 

workshop 

Online 

survey 

Literature 

review 

gap 

 Research gaps KT gaps 

Understanding the 

relative impact of wild 

deer on different 

types of habitat, such 

as peatland, and on 

ecosystem services 

    

 - The impact of deer 

(and other herbivores) 

on peatland habitats 

and dynamics 

- Understanding  the 

influence of deer 

management on 

ecosystem services, 

including carbon 

sequestration and 

greenhouse gas 

emissions 

- Need for further data 

on habitat impacts 

outside of designated 

sites 

- Increased need for information on 

ecosystem services to be 

communicated to land managers 

and a requirement for effective 

markets to be developed for trading 

carbon credits. 

Population trends, 

impacts and data 

collection over larger 

spatial and temporal 

scales 
    

 - High quality dataset 

should be used for 

improved predictive 

modelling of long-term 

habitat impacts by deer. 

 

- Need for the use of specific 

techniques such as remote sensing 

to identify habitat change over time. 

This is necessary for providing 

Deer Management Groups (DMGs) 

with an evidence base so that they 

can develop adaptive management 

plans.  
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Impacts of other 

herbivores on 

ecosystems/habitats 

and herbivore 

interactions 
    

 - Evidence and data on 

the impacts of other 

herbivores (sheep, 

hare, goats etc.) 

- Improve 

methodologies to 

differentiate between 

the grazing impacts of 

different herbivores 

 

Need for reliable 

evidence on habitat 

impacts for different 

habitats, and 

adaptable, robust 

Herbivore Impact 

Assessment (HIA) 

methodologies  

 

 

 

   

  

 

- Issues of uptake of HIA 

methodologies, in terms of skills 

training and practice. 

- Need to facilitate understanding 

and trust in the HIA process and 

the end use of HIA data.  

- Need for greater integration of 

impact assessment data with the 

Deer Management Plan (DMP) 

process and cull target setting 

assessments.  

Developing agreed 

definitions of 

degraded habitat and 

good ecological 

conditions  

    

  - Need for developing clear 

definitions (more effective 

interpretation of relevant research 

on ecological condition for different 

habitat types) 

Impacts of climate 

change on deer 
     - Impacts of flooding 

and access, habitat 

 



Extracts provided by D McCracken (SRUC) from the DRAFT FINAL (i.e. yet to be accepted and published) 
report to be submitted to funders on 13th January 2017. 

Meeting the challenge of wild deer research to support delivery of sustainable deer management in Scotland.  Report prepared for Scottish Government, SNH and FCS by SRUC’s Hill & Mountain Research Centre and 
UHI’s Centre for Mountain Studies under Project SCL/025/15 

 11 

management condition, changing of 

the timing of the rut 

Non-native deer 

species 

    

 - Potential spread, 

population dynamics, 

long-term impacts, 

interactions with native 

deer species and other 

herbivores, potential 

value 

 

Understanding the 

link between deer 

densities and deer 

impacts 
    

 - Research should 

focus on specific case 

study sites to conduct 

long term monitoring of 

deer and habitat 

impacts 
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The main research gaps that emerged from the practitioners’ and researchers’/policy 

makers’ workshops centred on a better understanding of the impacts of deer and 

other herbivores on different habitats and species, and how herbivore interactions 

influence these impacts. The literature review indicated that although research exists 

in this area further work was required to improve our understanding and to help 

achieve appropriate levels of grazing that reduce the negative impacts of deer and 

other herbivores across different habitats and ecosystems. Collecting data over 

larger spatial and temporal scales is required if we are to improve the predictive 

modelling of long-term impacts of deer and other herbivores. More data gathering 

and research on population trends and the link between deer densities and deer 

impacts would help land managers with their deer management decision making. 

The literature review has shown how important the long-term research into the 

ecology of red deer on the Isle of Rum has been for supporting deer management. 

The continued use of this site and the establishment of other specific case study 

sites across Scotland to conduct long term monitoring of wild deer and their impacts 

was seen as important.  

Differentiating between the grazing and trampling impacts of different herbivores is 

difficult and there is a need for improved, effective and practical methodologies that 

enable these differences to be detected and monitored. 

There is a lack of information on the impacts of deer and other herbivores on 

peatlands (i.e. impacts on other species, peatland dynamics, hydrology, carbon 

storage and greenhouse gas emissions). Understanding the influence of deer and 

deer management on the whole range of ecosystem services provided by upland 

and lowland habitats, including carbon sequestration and greenhouse gas 

emissions, is seen as an important research gap. A KT gap which needs addressing 

that is linked to this is the need for more information to be communicated to land 

managers on the role deer play in the provision of ecosystem services and the 

requirement for effective markets to be developed for trading carbon credits. 

Although habitat impact data is routinely collected for designated sites using the HIA 

methodology, there is a lack of data on the impacts of deer and other herbivores on 

upland and lowland semi-natural habitats outside designated sites. There do 

however appear to be some continued issues over the uptake of HIA methodologies 

by land managers that need addressing through skills training. In addition there is a 

need to facilitate understanding and trust in the HIA process and the use of HIA data 

particularly within the deer management planning process and the setting of cull 

targets. 

An important research gap identified was the need for more information on the  

potential impacts of climate change on deer, including impacts on the life history, 

productivity, population dynamics and health of deer, as well as impacts on their 

habitats and on deer management (e.g. flooding and access issues). 
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More research on non-native deer species was seen as a major gap, particularly in 

respect to their ecological impacts, population dynamics, potential spread and 

interactions with native deer species, as well as their potential economic value. 
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Table 5.3 - WDNA 3: Lowland and Urban Deer 

Gap themes 
Stakeholders’ 

workshops 

Research/ 

policy 

workshop 

Online 

survey 

Literature 

review 

gap 

 Research gaps KT gaps 

Improved understanding 

of functioning of existing 

management models 

and collaborative deer 

management 

mechanisms 

 

 

 

 

 

 

 
 

 - Constraints and 

opportunities for 

cooperative actions 

- Improved collaborative 

mechanisms that encourage 

leadership and training in deer 

management  

 - Understanding of barriers to 

local authority involvement and 

sharing of knowledge between 

local authorities 

Understanding 

population dynamics and 

distribution of roe deer 

and non-native species 
 

 

 

 

 

 
 

 - Understanding 

relationship between 

population dynamics 

and habitat impacts in 

lowland and peri-urban 

areas 

- Impact on culling on 

lowland, peri-urban and 

urban populations 

- Population assessments of roe 

deer in low land, peri-urban and 

urban areas need to be better 

communicated 

- There is a need for improved 

deer management planning in 

urban and lowland woodlands 

Best practice 

management models for 

lowland, roe and urban 

deer management 

contexts 

 

 

 

 

 

 
 

  - There is considerable 

information and best practice 

knowledge available on the 

management of urban and peri-

urban populations which could be 

better utilised; particularly 
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international examples e.g. USA, 

Norway 

Understanding/managing 

disease transmission 

between deer and 

livestock e.g. Lyme 

disease transmission 

 

 

 

 

 

 
 

 - Determining the 

importance of disease 

transmission (from deer 

to livestock). 

 

Understanding habitat 

impacts: spatial 

variability in impacts, 

carrying capacity of 

lowland habitats and 

habitat impact 

assessments 

 

 

 

 
  

 - Understanding  

spatial variability of 

habitat impacts 

 

- Understanding 

carrying capacity of 

lowland habitats 

Understanding and adoption of 

habitat impact assessment 

Understanding public 

perceptions and 

education about deer 

management in lowland 

and urban contexts 

    

  - Initiatives needed to raise 

awareness of deer and deer 

management  

Lack of awareness of 

local deer management 

resources 

    

  - Need to develop a database of 

land managers and skilled deer 

stalker contacts within local 

authorities to increase 

awareness of utilising the deer 

management resource 

effectively.  

- Need to release the potential of 
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the volunteer deer management 

resource in lowland areas 

through coordination, facilitating 

new stalking entrants and 

potential use of ‘citizen science’. 
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The management of lowland, peri-urban and urban deer populations present 

particular management challenges due to the difference in configuration of habitat 

types, the proximity of high numbers of people and the variability of management 

structures currently in place. The gaps discussed in the stakeholders’ workshops 

were more focussed around knowledge transfer than the identification of gaps in the 

research evidence base. The main knowledge transfer gaps that impede sustainable 

management are similar to those that exist in the uplands, for example the need for 

improved collaboration and information sharing. The stakeholders’ landscape in 

lowland and urban areas is more complex than in the uplands and an important 

challenge appears to be developing stable and effective collaborative structures with 

increased engagement where management issues can be discussed. There is often 

a lack of trust and a low level of engagement. In particular, a lack of involvement and 

leadership by local authorities was highlighted. Both the literature and stakeholder 

processes discussed the lack of incentives for deer management in a lowland/urban 

context. A consideration of how management activities could be incentivised in the 

lowland and urban contexts may accelerate the development of effective lowland 

deer management groups. In terms of wider best practice management knowledge, it 

was found from both the stakeholder processes and the literature, that there is a 

considerable amount of best practice guidance information available, particularly 

from other countries such as the USA and Norway that could be better utilised. 

There is also still much scope for learning from collaborative management carried 

out in the uplands.  

As in the uplands, an apparent lack of understanding of how the public perceive deer 

in urban and peri-urban settings was reported. This topic has actually been 

addressed in some detail by the research study of roe deer in peri-urban Scotland 

(Dandy, 2009). Deer were found to be a highly valued part of the local environment 

for many people but the ecological and economic aspects of deer management were 

less understood. This reported knowledge gap may indicate a need for better local 

public engagement initiatives such as the ‘deer on your doorstep’ events mentioned 

as examples in the researchers’/policy makers’ workshop.  

Table 5.3 highlights a research gap on deer population dynamics in lowland/urban 

settings and how management activities influence levels of habitat impact. A further 

gap was identified in relation to the spatial distribution of habitat impacts. Again, this 

reflects themes also important in the uplands. Related knowledge transfer gaps 

include a lack of knowledge of local deer populations based on population 

assessments that may be used to predict habitat impacts. There are fewer studies 

about the impacts of deer on lowland habitats. Impacts appear to depend on habitat 

configuration and can be localised and patchy. Stakeholders discussed questions 

about densities, behavioural ecology and recruitment of roe deer populations. There 

is less information available on roe deer populations than for red deer but information 

is available from other parts of Britain and Europe. As highlighted in the literature 

review section on collaborative management, initiatives that bring together scientific 

information and local knowledge can be effective for local management planning 
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when underpinned with spatial decision support tools. Developing similar 

approaches with lowland deer management groups is likely to inform management 

approaches. 
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Table 5.4 - WDNA 4: Economic and Community Development: 

Gap themes 
Stakeholders’ 

workshops 

Research/ 

policy 

workshop 

Online 

survey 

Literature 

review 

gaps 

 Research gaps KT gaps 

Understanding 

the public 

perception and 

awareness, as 

well as the 

mechanisms 

for public 

engagement 

and education  

 

    

  - More interventions are  

required (e.g. citizen science, 

educational initiatives, targeted 

projects, public events 

communicating the role and 

history of deer and deer 

management) 

- Better links between the deer 

management and local 

community councils are 

needed. 

Socio-

economic 

impacts and 

economic value 

of deer 

management 

  

    

 - There is a need to 

understanding the role of deer 

management in local 

economies and community 

development at different spatial 

scales (including at site level) 

- The full economic and social 

benefits, including the 

downstream effect (multiplier), 

of deer management need to 

be investigated 
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Economic 

analysis of 

venison supply 

chain  

development  

as well as  

processing and 

marketing 

capacity 

 

 

    

- The supply and demand for 

venison (addressing cost and 

seasonality)  and the monetary 

flows relating to venison 

(especially  in lowland areas) 

must be analysed 

- More marketing research, 

investigating the barriers to 

opportunities for venison from 

upland and lowland deer, must 

be done, to provide incentives 

to estates owners and make 

the supply chain for venison 

more effective 

- There is a need for more 

communication and cooperation  

to improve local supply chains 

Supporting and 

exploring 

market 

diversification  
    

- More research need to be 

done on market diversification 

for alternative income related to 

deer management (such as 

wildlife and deer watching, hind 

stalking, alternative hunting) 

 

Cost benefit 

analysis of 

alternative 

models of 

management 

and their true 

economic cost  

    

- There is a need for up-to-date 

cost benefit analyses for 

alternative deer management 

models (private sporting, 

community stalking, 

conservation management by 

NGO etc.) 

- There is a need to assess and 
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valuing the  public benefits 

delivered by private land 

owners/managers 

Better clarity in 

policy 

mechanisms 

and guidance  
    

 - This is policy rather than 

research gap: there is a need 

for improved clarity of the 

‘vision’ for deer management at 

the policy and national level in 

Scotland (including suitability of 

designation and subsidy 

systems) 
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One of the most important gap themes that were discussed in all participatory 

activities in relation to economic and community development was the need for 

socio-economic research on the environmental and economic impacts of deer 

management (alternative business to stalking, tourism, conservation costs, etc.). The 

literature review (Section 3.4) highlighted several studies on the relative economic, 

environmental and social contribution of wild deer. However, whilst most were very 

detailed and provided numbers and estimation of values, the literature nonetheless 

points out that the costs and impacts may be better understood at a site level. 

Additionally, although the literature reports on various market incentives that have 

been explored, it also showed that some of the estate owners’ motivations are 

sometimes related to non-pecuniary objectives, which renders such analysis more 

challenging. This is perhaps why our workshop results show a need to better 

understand the relationships between deer density and deer-related employment; 

the socio-economic impacts of alternative models of management (e.g. conservation, 

stalking groups); the value of deer stalking relative to alternative businesses; and the 

importance of deer to tourism. This gap was identified as a research gap in the 

researchers’/policy makers’ workshop and the literature review also supports this. 

So, perhaps more recent comprehensive studies on specific sites as case studies 

are needed to answer this issue. 

Another gap emphasised the issue of the economic analysis of the venison supply 

chain development and potential for diversification. This was viewed as a research 

gap on the local and regional impacts of wild deer management, with the need for 

more research on the monetary flows coming from wild deer management activities 

(including lowland deer), and more analysis on the consumption versus demand for 

venison. The literature review also highlighted the issue of fragmentation of the 

supply chain and lack of marketing (MacMillan and Phillip, 2008), for both upland 

and lowland deer. Although several cost-benefit analyses and the contribution of wild 

deer to the economy have been researched in the past, as seen in our literature 

review, our workshop results highlight a need for more up-to-date comprehensive 

studies about the economic opportunities and costs associated with wild deer (e.g. 

added value; processing and marketing capacity; how to link supply and demand; 

addressing cost and seasonality of venison; how to improve product branding; 

address hygiene and regulatory challenges; as well as supporting and exploring the 

market through other diverse activities such as wildlife/deer watching, hind stalking 

and alternative hunting). Although one study looked at overcoming barriers to 

economic opportunities, this was for deer farming. Studies similar to this one, but 

focused on wild deer, would perhaps also be useful to answer this research gap. 

Within that theme, another research gap identified was the need to understand the 

motivations and values that influence deer management drivers (capital value and 

personal enjoyment). However, this gap is only a perceived one, as the literature 

already exists on that theme (e.g. MacMillan et al. 2010, Hanley and Sumner, 1993). 

Likewise, evaluating the costs of deer to agriculture and woodlands is a research 

topic that has been investigated in the past (e.g. Putman, 2012; Scott and Palmer, 

2000), but more up-to-date data is required. 
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Understanding the public perception and awareness of deer management was also 

an important theme that was discussed. The literature review also pointed out the 

need for more attention on how to involve and educate the public in wild deer 

management (e.g. Dandy et al., 2011). This was mostly in relation to conflict 

resolution between public access and deer management, and can be considered 

mainly as a knowledge transfer or exchange gap.  

The suitability of policy mechanisms, such as subsidy regimes and land designations 

was identified more as a policy gap rather than a research or KT gap. There is a 

need for improved clarity of the ‘vision’ for deer management at the policy/national 

level in Scotland. Although the literature review did not highlight any specific studies 

directly relevant to this topic, the present WDNA should be considered to be the 

current vision at the national level.  
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Table 5.5 - WDNA 5: Training and Wild Deer Welfare 

Gap themes 
Stakeholders’ 

workshops 

Research/ 

policy 

workshop 

Online 

survey 

Literature 

review 

gap 

 
Research 

gaps 
KT gaps 

Welfare impacts of night 

shooting, cruelty, different 

habitats and disturbance 

timing 

    

 Research on 

disturbance 

impacts over 

time 

Development of specific skills 

training; night shooting 

 

Defining and assessing 

deer welfare  

 

 

 

 

 

 

 

 

 

  - Need to develop/communicate  

clear criteria for defining welfare and 

improved data gathering on cull and 

carcass numbers, mortality, breeding 

success and ageing to facilitate 

effective monitoring of deer welfare, 

in relation to the impacts of habitat 

conditions)  

-Develop a consistent approach to 

assessing stalker competence 

applicable to all those managing deer 

Raising of training 

standards and training 

uptake for deer managers  

   

   - Need to foster a Continuing 

Professional Development (CPD) 

approach (reassessments) 

-Enhance relevance of training and 

best practice (e.g. for Habitat Impact 

Assessment) and direct applicability 

to local context and objectives 

Expansion of deer       - Lack of engagement of managers 
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qualifications to include 

habitat management and 

assess training 

 

 

 

 

with HIAs  and of understanding of 

science underpinning HIA 

- Need to promote the sharing of 

habitat information (with 

neighbours/DMGs) 

- Need to incorporate the 

underpinning science and role of HIA 

in cull planning 

- Coverage of links between HIA and 

cull planning in training to increase 

confidence and knowledge of deer 

managers 

Alignment of tertiary 

education with WDNA 

   

   - Lack of links with tertiary education 

that go beyond DSC1+2; 

development of relevant higher level 

courses 

 

Deer Vehicle Collisions 

reporting mechanisms 

    

 - Need for a 

review of the 

effectiveness 

of DVC 

avoidance 

mechanisms 

- Need to encourage citizen science 

opportunities for recording deer 

vehicle collisions (DVCs) 

Update best practice 

guidance.    

   - Development of meaningful 

indicators for stalkers to assess deer 

welfare and stalker competence 
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Need to develop training for 

a wider range of 

stakeholder groups (e.g. 

farmers, foresters, stalkers, 

estate managers, local 

authority representatives) 
   

   -  Low uptake of training by farmers 

and crofters 

-  Welfare principles not adequately 

integrated into training 

-  Lack of qualification(s) in 

integrated land management for 

more holistic perspectives 

- Lack of alignment between training 

and  future strategic visions of land 

use (e.g. Land Use Strategy and 

other land use policy) 
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Across almost all gap themes within WDNA Theme 5 (Table 5.5) knowledge transfer 

gaps were identified more frequently, and as being of consistently greater 

importance, than any identified research gaps. Defining and assessing deer welfare 

criteria/indicators emerged as an important knowledge transfer gap, with the need to 

develop and communicate clear welfare criteria confirmed by the literature review 

findings (Section 3.5.2). Literature relating to welfare and key elements of a definition 

and criteria for welfare exists (Section 3.5.2) and research on that topic has been 

very recently commissioned by SNH (Green, 2016). However, the gap analysis 

confirms literature review conclusions that incomplete availability and accuracy of 

cull records at regional/national levels represents an important underlying evidence 

gap. This gap is identified here (Table 5.5) as a knowledge transfer gap due to the 

associated requirement for comprehensive recording and sharing of cull data as 

opposed to actual research. In practice, data gaps for cull records further limits the 

possibilities for assessing/monitoring welfare and for sustainable management of 

deer populations. Table 5.5 also identifies gaps relating to specific aspects of deer 

welfare, including the welfare impacts of night shooting and disturbance. These 

factors are also noted in the literature review, although some research evidence 

does exist in relation to disturbance and welfare impacts of different culling 

approaches, with temporal/seasonal disturbance impacts potentially representing a 

growing welfare challenge for deer managers worthy of research. Notably, disease 

transmission as a welfare concern, although an important theme within the literature 

review, does not emerge in Table 5.5 as a distinct theme due to it being mentioned 

only infrequently in workshops. Existing research nevertheless indicates that 

national-level disease monitoring represents an important aspect of protecting 

Scottish wild deer populations in the future. The link between deer management and 

over-wintering mortality and impacts of supplementary feeding on protecting habitats 

and crops are two further welfare related themes which may deserve future attention. 

A theme which emerged strongly across all of the separate elements of this research 

(including the literature) is the requirement for raising training standards for deer 

managers and increased professionalisation. The key linked (knowledge transfer) 

gaps identified here, include upskilling relating to Information technology, 

participatory methods and habitat impact assessment (HIA). The gaps identified in 

relation to habitat assessment link to gaps in uptake of both training and practice, 

with a consistent requirement identified to increase the relevance and direct 

applicability (and usefulness) of HIA processes to local deer manager objectives. 

Importantly, this includes a requirement for adequately incorporating the 

underpinning science and the role of HIA in cull planning within training programmes. 

These factors represent considerable knowledge transfer challenges, reflecting the 

friction between management practice and science identified in the literature review. 

Building on these key gaps is the identified requirement for greater integration of 

WDNA with tertiary education and specifically the development in the future of 

relevant higher level qualifications relating to integrated land management. A linked 

gap theme further identifies the potential for knowledge transfer through increased 

training uptake by wider stakeholders, including farmers and enhanced alignment 
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between training and future strategic visions for land use. This finding re-emphasises 

the importance of consideration of action learning for participatory approaches and 

land use integration. Table 5.5 also identifies the importance of further research on 

the effectiveness of Deer Vehicle Collision (DVC) avoidance mechanisms, with a 

linked opportunity for knowledge transfer (and public engagement) identified through 

the use of citizen science to record DVCs (see WDNA Theme 4 discussions for 

further information on DVCs). 
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6: Key Findings 

Cross Cutting Themes: There were a number of key themes and issues identified 

that were relevant across all the WDNA priorities: 

 There is a need for improved communication, information sharing and conflict 
management in order to overcome mistrust and to facilitate understanding of 
the different perspectives of the many stakeholders. Building trust will improve 
the uptake of research and strengthen collaboration. 

 Better knowledge exchange of existing research and best practice is often 
more important and more relevant than undertaking new research. 

 Improved public engagement and education is needed in order to better 
inform the public’s perception of deer management. 

 Upland, lowland, peri-urban and urban areas have their own issues and gaps, 
but there are also common issues across these areas. 

 There is a need to carry out research at a range of spatial and temporal 
scales. 

WDNA 1 (Collaboration and Effective Deer Management Planning and 

Implementation): Identified gaps tended to be linked to a need for improved 

knowledge transfer rather than new research. A wider understanding of different 

stakeholder perspectives and cultures is required to underpin conflict management 

processes and the future management of deer management groups. Sharing of 

knowledge and data is necessary for improved deer management planning and this 

depends on overcoming mistrust between stakeholders. Understanding deer 

movements and habitat utilisation and how this is influenced by management 

activities emerged as a key research gap. A lack of available data on local trends 

and patterns was considered a barrier to improving this evidence base.  

WDNA 2 (Healthy Ecosystems): The gap analysis identified a range of both research 

and knowledge transfer gaps associated with the Healthy Ecosystems priority. 

Although a considerable amount of research has been carried out on the impacts of 

deer and other herbivores on habitats and species, there remain knowledge gaps in 

this area of research. Most of the key research gaps relate to a need for a better 

understanding of herbivore impacts and interactions across a range of temporal and 

spatial scales, and more knowledge on the influence that deer and deer 

management have on ecosystem services. One of the main knowledge transfer gaps 

relates to the need to facilitate understanding of the herbivore impact assessment 

methodology and the practical use of the HIA data within the deer management 

planning process, through the provision of skills training.  

WDNA 3 (Lowland and Urban Deer): Gaps tended to be more related to issues of 

knowledge transfer than to new research needs. Research gaps that did emerge as 

important for the lowland and urban deer context tended to reflect those that are also 
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pertinent in the uplands. There is a need to understand the effectiveness of existing 

collaborative structures and linked to this are more context specific knowledge 

transfer challenges related to incentivising and involving stakeholders in lowland and 

urban areas e.g. local authorities and the public, and ensuring that decision making 

incorporates multiple perspectives. A further research gap concerns the relationship 

between deer population dynamics and habitat impacts in lowland and urban areas. 

There are related knowledge transfer needs for improved gathering and sharing of 

information about local deer populations. 

WDNA 4 (Economic and Community Development): In this particular challenge, the 

approach used showed that nearly all the gaps identified were research gaps rather 

than knowledge transfer or exchange gaps, contrary to the other challenges. The key 

research gaps related to a need for more studies on socio-economic impacts at local 

and site level, the venison supply chain and the potential for diversification, as well 

as cost-benefit analysis on alternative deer management models, both for upland 

and lowland wild deer. Unlike the other challenges, the gap analysis also identified a 

particular policy gap, to gain improved clarity as to what the vision for wild deer 

management should be at the national level. Clearly the WDNA was designed to fulfil 

this role, which tends to suggest that stakeholders either feel it is not providing the 

vision that they want or they are not fully engaged with the process.      

WDNA 5 (Training and Wild Deer Welfare): In this theme gaps predominantly related 

to knowledge transfer gaps and/or gaps in uptake of training and/or practice - 

communicating knowledge and facilitating knowledge uptake as opposed to carrying 

out new research. The enhancement of data driven management processes is a 

strong cross-cutting theme within WDNA 5, particularly in relation to improved 

accuracy and coverage in cull records as a basis for welfare assessments and wider 

sustainable deer management processes. A second critical cross-cutting theme 

which has emerged as a key priority knowledge transfer opportunity is the further 

professionalisation of deer management through enhanced training provision and 

uptake in key areas; participatory approaches, Information Technology and Habitat 

Impact Assessment. Increasing the uptake and direct relevance of habitat 

assessment and management to all deer managers represents a cornerstone of 

WDNA 5. 

7: Research Priorities 

From the different approaches used in this study (i.e. literature review and 

participatory methods) a series of research priorities can be identified:  

7.1: WDNA 1 - COLLABORATION AND EFFECTIVE DEER MANAGEMENT PLANNING AND 

IMPLEMENTATION 

 Understanding the dynamics of deer movements and habitat utilisation in 
response to management: Studies that combine ecological and local 
knowledge are useful for understanding deer movements at a local/regional 
scale. There may be benefit to further using and developing existing spatial 
decision support tools so they may be applied across a greater range of 
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habitat types. Studies that further consider the impact of different 
management approaches on deer movements and habitat impacts would be 
beneficial and these could be informed using both modelling and empirical 
approaches. 

 Development of improved deer count techniques: Use of remote sensing and 
thermal imaging technology for more accurate counts. 

 Understanding the effectiveness of collaborative structures: Research is 
needed to better understand the factors that influence collaboration and 
conflict. For example, how can processes be designed to address power 
imbalances and overcome mistrust? There needs to be consideration of the 
future role and scope of deer management groups and other stakeholder 
forums in relation to information sharing, trust building, and conflict resolution. 

7.2: WDNA 2 - HEALTHY ECOSYSTEMS 

 Improved understanding of the impacts of deer and other herbivores on 
different habitats and species. Studies that consider the impacts of deer and 
other herbivores on peatlands would be particularly useful. 

 Improved understanding of the responses of habitats and species to changes 
in deer grazing pressure (deer densities) across a range of spatial and 
temporal scales. The establishment of one or more study sites on mainland 
Scotland where long term studies of impacts, responses and changes in 
herbivore densities, could be carried out would help to fill some of the 
knowledge gaps. The location of these sites would require some careful 
consideration. 

 Improved understanding of the interactions of different herbivores, including 
deer and domestic livestock, and how these interactions affect different 
habitats and species. Changes in the number, distribution, movement and 
interaction of different herbivores will result in different impacts across a range 
of spatial scales. With recent and continuing changes in both livestock and 
deer numbers more information is needed on how this will impact deer 
movements and habitat impacts.   

 More studies on the influence of deer and deer management on ecosystem 
services, including carbon sequestration and greenhouse gas emissions, 
would be useful. 

7.3: WDNA 3 - LOWLAND AND URBAN DEER 

 Understanding how collaboration and decision making in lowland and urban 
areas can incorporate a range of values and impacts. For example, studies to 
identify the constraints and opportunities for collaborative actions in specific 
lowland and urban contexts would be useful and could be helpfully informed 
by case studies. These could demonstrate the benefits of collaboration and 
engagement and contribute to best practice guidance. A fuller understanding 
is needed of the cultural value that deer hold for people in lowland and urban 
areas and how this can be accounted for in deer management planning. 

 Understanding population dynamics of deer in lowland and urban areas and 
relationships with habitat impacts. These relationships could be better 
understood by analysing population assessment and habitat monitoring data 
from lowland and urban areas. Combining ecological information and local 
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data on populations and culling/management approaches in spatial decision 
support tools (as developed for use in upland areas) would be useful for 
informing management. Modelling studies that consider future land use 
change (e.g. woodland expansion) on deer populations and habitat impacts in 
lowland and peri-urban areas will be important for considering future 
management requirements. 

7.4: WDNA 4 - ECONOMIC AND COMMUNITY DEVELOPMENT 

 Improved understanding of the socio-economic impact and value of deer 
management. This should include local and regional economic impacts, any 
multiplier effects of investment, rural employment impacts and true 
costs/benefits of management in relation to public and private benefit streams. 
Case study approaches taking into account economic and social benefits at 
different spatial scales (local or even site level) would be beneficial. 

 Fuller understanding of the direct and indirect impacts of alternative models of 
deer management (conservation, community stalking groups, private sporting 
etc.) and the development of a transferable economic outputs model (decision 
support tool) for application on a case by case basis would be useful.  

 More market research and diversification for any alternative forms of income 
(e.g. wildlife and deer watching, hind stalking, alternative hunting) related to 
deer management would be beneficial. Case studies and modelling 
approaches could be appropriate. 

 Marketing research into the venison supply chain and incentives (both for 
upland and lowland deer) should be carried out. The cost and seasonality, the 
fragmentation of the supply chain should be addressed, as well as how to 
provide adequate and effective incentives to estate owners, taking into 
account their motivations and values. A case by case approach (at local or 
regional level) would be useful, involving all the potential supply chain agents. 

 Although research on Deer Vehicle Collisions has been carried out 
extensively, better consideration of specific mitigation measures in hotspots 
would be helpful. GIS based approaches should be used to identify and 
record such hotspots and the mitigation measures required. The impact of 
Deer Vehicle Collisions on the rail network is also unknown and would merit 
more research.  

7.5: WDNA 5 - TRAINING AND WILD DEER WELFARE 

 Further research on the impacts of recreational disturbance on deer welfare, 
including impacts on feeding habitat and variation of impacts seasonally and 
in relation to wider environmental factors (e.g. habitat type). 

 Improved understanding through research of Deer Vehicle Collisions and the 
identification of suitable collision avoidance mechanisms in different contexts 
(peri-urban, lowland and rural) with potential for incorporation of citizen 
science approaches through DVC reporting. 
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 Review and investigation of key future disease risks and risk factors for wild 
deer populations in Scotland in relation to climate change and potential 
disease transmission from European ungulate populations. 

 Further investigation of the link between deer management intensity and rates 
of over-wintering mortality in wild deer populations. 

 

Professor David McCracken  
11 January 2017 


