Renewed Coexistence:

Human dimensions of reintroducing the Eurasian beaver (Castor

fiber) into England

Submitted by Roger Auster, to the University of Exeter as a thesis for the degree of

Doctor of Philosophy in Geography, June 2021.

This thesis is available for Library use on the understanding that it is copyright
material and that no quotation from the thesis may be published without proper

acknowledgement.

| certify that all material in this thesis which is not my own work has been identified

and that any material that has previously been submitted and approved for the award

of a degree by this or any other University has been acknowledged.

(SIGNALUIE) ..



Acknowledgments

This PhD would not have been possible without the support of a myriad of people
and organisations, and | would like to express my personal gratitude to all of them.

First and foremost, | would like to thank my supervisors Prof. Richard Brazier and
Prof. Stewart Barr for all their advice and support throughout the last four years, as
well as Dr. Alan Puttock for his additional supervision of the nationwide survey in
2017 (and subsequent support through the PhD).

| would also like to thank the PhD studentship funders: University of Exeter, Devon
Wildlife Trust, Plymouth City Council, and Cornwall Wildlife Trust. Specific
acknowledgments are extended to: M. Elliott, J. Chant, C. Avent, J. Griffiths, J.
Bestwick, C. Marriott, C. Jones, and T. Shelley. Further thanks are extended to the
Natural Environment Research Council for funding the nationwide survey, and the
South West Partnership for Environmental and Economic Prosperity (SWEEP) for
their additional non-monetary support.

| would also like to personally thank the many other people and organisations who

have helped me in one way or another along the way:

e The 2910 research participants for their contributions and trust, as well as the
additional individuals who took part in study piloting.

e All members of both the Beaver+ Research Group and the wider Brazier
Research Group at the University of Exeter for encouragement and support
throughout. Extra thanks go to H. Graham, C. Brown, N. Ellis, and M. Holden for
further support in various ways.

e The River Otter Beaver Trial Science & Evidence Forum members for comments,
feedback, and research support throughout the Trial, and the River Otter Beaver
Trial Steering Group partners for the opportunities to present and receive
feedback.

e Prof. R McDonald and Dr. S. Crowley for supervising my MSc exploratory
interview study where this began back in 2015-16, as well as Dr. N. Sainsbury
and Dr. A. Nuno.

e All the many organisations, individuals, and media outlets who shared the
invitation to participate in the nationwide attitudinal survey.

e River Otter Beaver Trial Fisheries Forum, River Otter Fisheries Association, the
River Otter Fishing Syndicates, and Deer Park Country House for their input into
the evaluation of fishing economics in the River Otter catchment, and for helping
to share the invitation to participate in the angler perception study.

e Clinton Devon Estates for sharing relevant information and helping me
identify/putting me in touch with key contacts.

e East Devon Area of Outstanding Natural Beauty for sharing the footpath count
data from the riverbank footpath in Otterton with the permissions to use it in my
research.

e Forestry England and the Parish Councils, community newsletters, community
Facebook groups, and community members in Ladock, Sinnington and Lydbrook



for their support in sharing the invitation to participate in the ‘Beavers and Flood
Alleviation’ study.

Environment Agency and East Budleigh Parish Council for comments and data
relating to flooding and fishing in the River Otter catchment.

Plymouth Beaver Project Board and the Green Minds team for input relating to
the ongoing research at Poole Farm, as well as the Poole Farm volunteers and
Plymouth residents who participated in the baseline research.

R. Campbell-Palmer, D. Gow, G. Schwab, and A. Leow-Dyke for sharing their
beaver knowledge and experiences in Britain, Bavaria, and America.

The anonymous reviewers and editors who helped me to improve upon my
published manuscripts in the peer review processes.

The examiners, Prof. G. Hood (University of Alberta) and Dr. E. Woodley
(University of Exeter), for taking the time to examine my work and their
constructive feedback.

All of the endless list of University staff who helped along the way, including
everyone from the support staff to the IT team, the cleaners, and the coffee
providers.

Finally, I'd like to express my gratitude to all my family and friends for their
encouragement and support throughout the project, especially W. Elliott, Mum, Dad,
Grandad, my siblings and their partners and families, the Elliotts and Roses, Dickie,
Laurel and Hardy, and - of course - Professor Charlie Sox.



Abstract
Coexistence is the adaptive but sustainable behaviour of humans and animals living
together, which can be beneficial for humans. Conflicts can occur between humans
and wildlife or among humans about wildlife which require effective and socially
acceptable management solutions to achieve coexistence. Wildlife reintroduction is
where species are returned to landscapes where they previously existed but are no
longer present. A knowledge of how to anticipate and address conflicts in
reintroduction scenarios would aid the development of sustainable solutions in this
unique coexistence context, as would an understanding of how social benefits occur
and can be maximised post-reintroduction. Further, understanding how
reintroduction governance compares to the governance of coexistence with species
that are already present would help aid the integration of reintroduced species into
anthropogenic landscapes. In this thesis, these questions are addressed with a
pragmatic, mixed-methods approach to investigating the human dimensions of
Eurasian beaver (Castor fiber) reintroduction in England. Informed by a foundational
nationwide attitudinal survey, the research consists of a series of studies: two of
potential conflicts, two of social benefits, and one exploring the experiences of
stakeholders involved in a reintroduction project. The thesis finds: 1) potential
conflicts can be anticipated and addressed with early and appropriate engagement,
and by seeking to understand social attitudes towards potential management
solutions beyond just reintroduction itself; 2) social benefits occur naturally to some
extent, but are greatest where there is active investment in the opportunities; 3)
lessons from existing literature can be applied to governance of coexistence with
reintroduced species, but key differences arise from the ‘future-thinking’ needed in

reintroduction. The thesis concludes reintroduction is both an ecological and social



science, and defines ‘Renewed Coexistence’ as coexistence between a species
which was formerly resident and humans in the locality today to whom the species is

a ‘new’ presence.



List of Contents

ACKNOWIEAGMENTS L. e i
N 13 1 = o Ii
LISt Of TaDIES e e Xiv
TS 0 o 1 XVi
Chapter 1. Introduction and Thesis OULIINE ... 1

L. INEFOAUCTION eviiiiiiiieee ettt er e e e e e e e e e e e e e e 1

2. LITEIALUINE TEVIBW ...ueiiiiie ettt e e e e e e e e e e e e e e aaeannnnnn s 4

2.1. Coexistence, Human-wildlife conflicts, and Human-human conflicts
ADOUL WA e e 4

2.2. Addressing conflicts for coexistence: The role of social science .. 9
2.3. Wildlife reintrodUCHION ........eiiiiee e 11

2.4. Research context: Eurasian beaver reintroduction in England ... 14

2.5. BEAVErs iN BIIAIN ........ceiiiiiiiiiieiicee e 24
3. Approach to the research ... 27
3.1. Epistemological approach ............ccccceeeeiiiiiiiiiiiiiiieeeeeeeeee e 27
3.2. An interdisciplinary thesis ... 31
4. TRESIS SIIUCTUIE ...coiiiiiiii e e e 32
4.1. Chapter deSCriptioNS ......ccccoeeeeeeieeiieeeeeeees e e 36
4.1.1. Chapter 2: An Exploratory Nationwide Survey .............. 36
4.1.2. Chapters 3 and 4: Two areas of conflict ........................ 38
4.1.2.1. Chapter 3: Conflicts with agriculture, land or
[0 00T 0 1] o |V PN 38
4.1.2.2. Chapter 4: Perspectives of anglers ................. 40
4.1.3. Chapters 5 and 6: Two areas of opportunity ................. 41
4.1.3.1. Chapter 5: Wildlife tourisSm ........ccccccceeniriinnnnns 41
4.1.3.2. Chapter 6: Flood alleviation ................ccccenen.. 43



4.1.4. Chapter 7: Reintroduction governance processes ........ 45

5. Statement of CONTHDULIONS ....c.neeeiee e 47
B, B NICS e 50
7. RESEAICH tIMEIINEG ..o 50

Chapter 2. Unravelling perceptions of Eurasian beaver reintroduction in Great

Britain (Auster, Puttock & Brazier, 2020) ........ccoevuiiiiiieeieeiie e 55
ADSEFACT ... e 56
L. INETOAUCTION .ttt e e 56
2. MEENOAS ... 58

2.1. Establishing quUeSHioNS ..o, 58

2.2. SAMPING .o e ——————— 58

2.3, ANAIYSIS ..o 58

2.4, ETNICS ..ot 59

3L RESUIES e 59
3.1. Key stakeholder perceptions ...........oooevvveeeviiiiiiiiiei e, 59

3.2. Engagement Methods ...........uuueieiiiiiiiiieieiiiee e 61

3.3. Attitudes towards legal protection and management responsibilitigs
................................................................................................. 1

3.4. Support for management techniques ............cc.covvvvvviiiiiciiieeeennn. 61

4. DISCUSSION ...ttt ettt et e e e e e e e e e e e e e e s s s bbb e e et e ettt e e e e e e e eeeeeesaanannnbenbenenees 62
4.1. Key stakeholder perceptions ..........ccoeuviiiiiiiiiiiiiieeeeeeee e 62

4.2. Engagement methods ...t 62

4.3. Attitudes towards legal protection and management responsibilitig;

4.4, Support for management techniques ..............coovvviiiiiieeeiiien e, 64

4.5. Research recommendation ...............ceeeviiiiiiiiieiiiinnniiiiiieee 65

5. CONCIUSIONS ..ot e e e e e e e e e 65

Vi



ACKNOWIEAGMENTS ... 65

Data ACCESSIDIILY ...evvveieeiiiiiiie e e e 65
ORCID e ettt e e e e aeaans 65
RETEIENCES ... 66
Supporting INFOrMALION ........oooiiiiiii e 67

Chapter 3. Improving engagement in managing reintroduction conflicts:

learning from beaver reintroduction (Auster, Barr & Brazier, 2020) ................. 68
Y 0L 1 = T TP TP O PO PPPPPPRP 70
L. INEFOUCTION it e e e e e e e 70
2. METNOAS ... 72

2.1, StUAY CONEXE ... 72
2.2. Participant reCruitMent ..............ueeeieiiieiiieeeeeea e 73
2.3. INEIVIEW PIOCESS ....coiieeieeeiieiiiiiiise s e e e e e e e e e e e e e e e e e e e 73
2.4, Ethics and CONSENt .......coooiiiiiiiiiee e 74
2.5, ANAIYSIS ... 74
3. ReSUItS @nd diISCUSSION .......eeiiiiiiiiiiiiieeei et 74
3.1. Summary of partiCipants .............ooevuiiiiiiiiiii e 74
3.2. Study limitations and research recommendations ...................... 76
3.3 TREMES .. 76
3.3.1. Proactive engagement or a fast response ..................... 76
3.3.2. Appropriate communiCation ............ccoeeeeeeeveiiiiineeeeeeninnnn. 78
3.3.3. Shared decisSion-making ..............ceeeeeeiiiiiiieeiniinninins 79
3.3.4. Sense that humans are responsible for conflicts with
reiNtrodUCEd SPECIES ....vvviieiiiieiiieee e 80
3.3.5. Aneed for certainty ........ccccceeeeieeeiiiiiie e, 81
3.4. Relationships between themes ..........ccccovviiiiiiiiiiiee s 82
4. CONCIUSION ...ttt e e e e e e e e e e e e e s e e 84

vii



ACKNOWIEAGMENTS ... 85

DiISCIOSUIE STAEMENT ......eeiiiiiiiiiiii et 85
FUNGING oottt e e e e e e e e e e 85
Supplemental data ...........oooeviiiiii e 85
ORCID ettt e e e e e e aeaaas 85
Data availability Statement ..............ovviiiiiiiiiiii e 85
REFEIENCES ...t e e 85

Appendix 1. Summary of the coding process identifying the preliminary and
intermediary codes and their relation to the five final themes ....................... 90

Chapter 4. Alternative perspectives of the angling community on Eurasian
beaver (Castor fiber) reintroduction in Great Britain (Auster, Barr & Brazier,

2020) ..ottt ettt 92
ADSITACT ... e e r e e 94
1. INETOAUCTION .t e e e e e e as 94

1.1 CONEXL oo 96
2. METNOAS ... 97
2.1. Designing the Q-Set .......cceeiiiiiiii e 98
2.2. PArtiCIPANTS ....veviiiiiiiiiiiiiiee et 98
2.3. Administering the Q-Sort ... 101
2.4, Statistical analySiS .........ooooiiiiiiii e 102
2.5. INErPretation .........ceee e 102
. RESUILS . a e 102
3.1. Factor 1 — “beaver-accepting” ........ccooeeeieeeiiiiiiiiiieeiiii 102
3.2. Factor 2 — “beaver-apprehensive” .........cccoeveeeieeeiieeiieeeeeiee 103
3.3. Factor 3 — “managed-beaver’ ...........cccoceieiiiiiiiie 105
4. DISCUSSION ...ttt ettt e e e e e e e e e e e e s e s e bbb e b ettt et eeeaaeeeeeeeeeaanannbebbeeees 105
LTS U 1410 0= UV 108

viii



ACKNOWIEAGMENTS ..o 108

DiISCIOSUIe STAEMENT ......eeiiiiiiiiiiie e 108
Supplemental data ..........ooooiiiiiii s 108
1] o |1 T PP UPSUUSPUP 108
ORCID e e et e e e e eeaaas 109
Data availability statement ..............ouuveiiiiiiii e 109
REFEIENCES ... 109

Chapter 5. Wildlife tourism in reintroduction projects: Exploring social and
economic benefits of beaver in local settings (Auster, Barr & Brazier, 2020)

..................................................................................................................... 113
ADSITACT ... e e e 114
1. INEFOAUCTION .t e e e e 114
1.1, WildIlIfe TOUMISIM .eeeiiiiieiie e 115

1.2. Eurasian beaver (Castor fiber) in Great Britain ......................... 115

2. StUAY SEHING ..oeieiieeeeeeece e ————— 116
3. Material and Methods ..........c.uuiiiiiii e 116
3.1. Community mail-return quUeStioNNAaIre ...........cccceeeeveeeeeeeeeeennenn., 116

3.2. Interviews with local bUSINESSES ..........ccccvviiiiiiiiiiiiiii, 117

3.3. Riverbank footpath counters ...........ccccoviviiiiiciii e 117

LA ETNICS e 117

4. RESUIES ..o 117
4.1. Community use of the River Otter ...........ccooiivvviiiiiiiiiiiiieeeeeee, 117

4.2. VISItOrs t0 OEEITON .......eviiiiiiiiiiiieiieeeeee e 118

4.2.1. Perception within the community .........cccccceeeeeniiiiiinnne 118

4.2.2. Footpath counter data ............ccooevvviiiiiiiiiiiiei e, 118

4.3. BUSINESS PEISPECHIVE ...oeviiiiiiiiiiii ittt 118

4.4. Other impacts of ‘beaver tourism’ for the community ................ 119



4.5. Perceptions of seeing beavers or signs of their activity ............ 119
5. DISCUSSION ...uitiiitiiiiiieeiite ettt e e e e e e e e e e e e e e s e s bbbttt et e e aeaaaeaeeeseessannanbebeeeees 119
5.1. Anincrease in footfall ............ccooiiiiii 119

5.2. Economic benefits exist but are greatest with business initiative
............................................................................................... 119

5.2.1. Business initiatives may account for temporal variation in
ANIMAl ACHIVILY ...ooeiieieeeee e 120

5.2.2. Are the economic benefits sustainable in the long term? A
focus for future research .........cccccceeeeiiiieieeee e 120

5.3. There can be interactions between wildlife tourism and local
COMMUINIEY ISSUBS .eeeiiieieeeee ettt e e e e e e e e e e bbb 121

5.4. Positive emotions resulted from seeing the animal or signs of their

ACTIVITY .ttt e e e e e e e e e e e e 121
6. CONCIUSIONS ...ttt e e e e e e 121
FUNGING et e e e e e e e e e 122
Declaration of Competing INtErest ............vvveiiiiiiiiiiiee e 122
ACKNOWIEAGMENTS ..o 122
REFEIENCES ...t 122

Chapter 6. Beavers and flooding: Human perspectives from downstream

communities (Auster, Barr & Brazier, INn REVIEW) ......coovvvviiiiiiiiiiiiiiiiee e 124
Conflict of Interest StatemMent ..........c.uuuiiiiiiii e 125

Data AVAIIADIIILY .........oveiiiiiiiiiiee e 125
ADSIITAICT ... et 126
KEYWOITS ..ttt e et e e e e e eas 126
INEFOTUCTION ..o e e 127
Y11 o o LT PPPPPPT 131
Q-Set deVelOPMENL .........iii e 131

PartiCIDANTS ....eeeeeeiiiiiiee e 132

LadOCK .. 132



SINNINGEON et e e e e e e eeeeeeeees 133

[0 ] o] {00 QS 133

RECIUIIMENT ..o 134

Q-SOIt PIrOCESS ...t et e et e aaans 135

A note for future researchers ..........cccocccceiccc 135

Statistical analySIS ........coevveviiiiiici e 136
INEEIPIEtAtiON ......eeiiiiiiieie e 136
[AENLIfIEd FACLOIS ....eiiiiiee e 137
Factor 1 (“Pro-beaver, @CO-CEeNtriC”) ........uueeeiiiiiiiiiiiiiiiiiiiiiiiiiees 137
Factor 2 (“Anti-beaver, anthropocentriC”) ..........cccccvvviiiiiiiiiiiiieeeennn, 139
FACION 3 e 141
Positive Correlation (“Pro-beaver, economy-focused”) ......... 141

Inverse Correlation (“Anti-beaver, impact-focused”) ............. 142

Factor 4 (“Anti-beaver, management-focused”) ..........ccccceeeeeennnnnn.. 143
Factor 5 (“Pro-beaver, anthropocentric”) ........ccccccoeeeiiiiiiiiiiiieiiiiiien, 145
Factor 6 (“Pro-beaver, beaver-watchers”) ..........ccccovvvviiiiicccccennennn. 146
DISCUSSION ..ttt e et e et e e e e e e e e e e e s aa e 148
Varied perspectives and values .............cooovvviiiiiiiiiii e, 148
Beavers compared to NFM methods ..........ccoeiieiiiiiiiiiiiiiiiiie 151
Management IMplICAtioNS ..........ccccooeeeiiiiiiiiiee e 152
CONCIUSIONS ...t e e e e e e e e e e e s e 154
ACKNOWIEAGMENTS ... e e e 156
REFEIENCES ... 156
FIQUIES e e e e 164
TADIES ..o 165

Xi



Chapter 7. Renewed Coexistence: Learning from Steering Group stakeholders
on a beaver reintroduction project in England (Auster, Barr & Brazier, In

REVIBW) ettt e e e e e e e e e e e e e e et raraann 170
ACKNOWIEAGMENLS ... e a e e e e e 171
Conflict of Interest Statement ... 171
Data ACCESSIDIIY ..voveeeiieiiiiiee e e e e 171
FUNAING DELAIIS ... e e e 171
ADSEFACT ... e 172
KEYWOIAS ...ttt r e e e e e e eaeens 173
L. INrOAUCTION i e e 173
1.1. Beavers in Great Britain ..ot 177
1.2. Study context: River Otter Beaver Trial .........ccccveeiiiiiiiiiiiiiieiiieis 178
2.MEENOMAS ... 182

2.1, SUIVEY dESIGN ...t 182
2.2. Participants and survey distribution ..............cccccviiiiiiiiiieenenn. 183
2.3. Researcher positionality ............cocciiiiiiiiiiiiiieeeeeeee e 185
2.4, ETNICS .o 186
2.5, ANAIYSIS ..o ————— 186
3. Identified theMES .......ooooiiii e 187
3.1. ProjeCt QOVEINANCE .....uuuveiiiieeeeeeeeeeee ettt e e e e e e e aaa s 188
3.2. Stakeholder engagement ..........cccceeeeieiiiiieeiiiiieeeee 191
3.3. Research and monitoring programme ...........cccovvvviiiieeeeevinneenn. 194
3.4. Strategy to manage arising conflicts .............ccccceveiiiiiiiiien, 198
3.5. Public engagement ...........ccooviiiiiii i 202
3.6. Broad Perspectives on Reintroduction Trials .........ccccccoeevevennnn. 203
4. DISCUSSION ...ttt ettt e e e e e e e et e e e e e e e e e e e e e aen e n e e a e 206
5. ConcCluding rEMAIKS .....ccciiiiiiiiie e 210

xii



REIBIBINCES ..o e e 211

Chapter 8. Synthesis and CONCIUSIONS ........ccooiiiiiiiiiiiiiciee e 224

1. How can potential conflicts that may arise from reintroduction be best
anticipated and addreSSEd? ..........ouvueiiiiiiiiiii e 225

2. How are potential social benefits of a reintroduction realised or maximised?

.......................................................................................................... 229
3. How does reintroduction governance compare to the governance of
coexistence with a species already present in the landscape? .................. 231
S o [ 11153 o] o RSP 234

Appendix 1: Beaver, Nature’s Ecosystem Engineers (Brazier et al., 2020) .... 236

Appendix 2: Appendix to the River Otter Beaver Trial Science & Evidence
Report — An investigation into Fishing and its economic activity in the River
Otter catchment, and reported impacts of Eurasian beaver (Castor fiber)

presence on fishing, prior to Spring 2019 ...ttt 266
Appendix 3: Beavers, agriculture and land- or property-owners conflict

impacted by beavers on the RiVer Otter ... 288
BibDIIOGraphy ..o 306

Xiii



List of Tables

Chapter 1. Introduction and Thesis OULIINE ... 1

Table 1. Types of ecosystem services (adapted from Millennium Ecosystem
ASSESSMENT, 2005) ....iiii it aaaaaaaaaaa 5

Chapter 2. Unravelling perceptions of Eurasian beaver reintroduction in Great
Britain (Auster, Puttock & Brazier, 2020) .......cccouuiiiiiiiiiiiiiiee e 55

Table 1. Ordinal regression analysis results of overall impact scores presented as
odds ratios, comparing categories relative to other survey participants. Full statistics
are reported for statistically significant results ................ooovviiiiiiiii e 60

Chapter 3. Improving engagement in managing reintroduction conflicts:
learning from beaver reintroduction (Auster, Barr & Brazier, 2020) ................. 68

Table 1. Overview of interview participants, reported beaver conflicts and practical
management undertaken by the time of interview ...............iiiiiiiiiiiiie e 75

Chapter 4. Alternative perspectives of the angling community on Eurasian
beaver (Castor fiber) reintroduction in Great Britain (Auster, Barr & Brazier,
120 210 OSSP 92

Table 1. List of statements and the factor arrays .........ccccceeveeeeeeeiiiiiiiiieeiecn. 98

Chapter 5. Wildlife tourism in reintroduction projects: Exploring social and
economic benefits of beaver in local settings (Auster, Barr & Brazier, 2020)

..................................................................................................................... 113
Table 1. The subset of questions from the community mail-return questionnaire in
relation to their reSPECHiVE TOCUS ........ccciiiiiiiiiiiieeee e 117
Table 2. Descriptions of participating businesses and interview findings .............. 116

Table 3. Summary of footpath count data for both counters in the summers of 2017
and 2018. (Data provided courtesy of East Devon AONB) ........cccocovviviiiiiiiiiennnnnn. 118

Chapter 6. Beavers and flooding: Human perspectives from downstream
communities (Auster, Barr & Brazier, INn REVIEW) ..., 124

Table 1. Statements in the Q-Set and the identified factor arrays (representative Q-
Y0 5 RSP 165

Xiv



Table 2. Summary of participant details ... 167

Table 3. Summary of factor loadings and the variance explained by each identified
1= 03 (o | (TP PPPPRPPPPPP 169

Chapter 7. Renewed Coexistence: Learning from Steering Group stakeholders
on a beaver reintroduction project in England (Auster, Barr & Brazier, In

REVIBW) ettt e e e e e e e e e e e e et e e e arar s 170
Table 1. Summary of the ROBT project governance Structure ............ccccceeeeeeeennn. 179
Chapter 8. Synthesis and CoNCIUSIONS ........ccoooiiiiiiiiiiiicccie e, 224

XV



List of Figures

Chapter 1. Introduction and Thesis OULIINE ... 1

Figure 1. Distribution of beavers in Europe in 2020, with the black areas indicating
the locations of the eight, isolated populations of beaver at the start of the 20th

century. (Reproduced from original source: Halley et al., 2020) .............ccevvvvvvrnnnns 14
Figure 2. Eurasian beaver feeding on vegetation on the River Otter, England ....... 16
Figure 3. Example of a tree felled by Eurasian beaver in Bavaria, Germany .......... 16
Figure 4. A wetland created by beavers in Bavaria, Germany...........ccccccccvvveeeeennn. 17
Figure 5. A large beaver dam in Bavaria, GErmany ............ccccccvvvimiiiiiiieiiieiieeeeeeen 18

Figure 6. Flooded agricultural land on a floodplain, resulting from water stored
behind a beaver dam in the River Otter catchment, England ........................o.oe. 19

Figure 7. An example of an entrance to a beaver burrow, in an area drained of water
following the removal of a beaver dam in Bavaria, Germany .............ccccccvvvvvvnennnnn. 20

Figure 8. An example of a beaver lodge (in this case a North American beaver lodge
in North Point State Park near Baltimore, USA) ...........viiiiiiiiiiiiie e 20

Figure 9. A sea trout jJumping up a beaver dam during an observation in November
2019 in the River Otter catchment, England. (This observation is detailed in Brazier,
Elliott, et al., 2020, PBL) .eeeeeeeeieeiiiiiiaiae e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e eeaeeanaanaa 22

Figure 10. Visual illustration of the interdisciplinary nature of the PhD, highlighting
where the literature has been drawn from in the disciplines of Environmental Social
Science, Conservation Science, Physical Geography, and Ecology ....................... 32

Figure 11. Visual illustration of the structure of the thesSis .........cccccccciiiiiin. 35

Figure 12. Gantt chart outlining the key stages of each of the studies contained
WIthIN the thESIS ... e 54

Chapter 2. Unravelling perceptions of Eurasian beaver reintroduction in Great
Britain (Auster, Puttock & Brazier, 2020) ........ccoeuiiiiiiiiiieiiie e 55

Figure 1. Percentage of respondents who felt comfortable expressing views through
various communication channels as asked in a multiple response question,
expressed in relation to whether respondents felt able to express views where it
influences decision-makers — as denoted by the Key ..........cccuviviiii, 62

Figure 2. Respondents’ views on who should take responsibility for management
practice from a multiple response question, expressed in relation to the respondents’
views on the level of legal protection that is required — as denoted by the key ....... 63

XVi



Figure 3. Respondents’ support for management techniques expressed in relation to
whether they support the process of beaver reintroduction to Great Britain — as
denoted DY the KEY ... s 64

Chapter 3. Improving engagement in managing reintroduction conflicts:
learning from beaver reintroduction (Auster, Barr & Brazier, 2020) ................. 68

Figure 1. Outline of the relationships between the five themes, highlighting three
practical concepts in sequence underpinned by two underlying themes ................. 84

Chapter 4. Alternative perspectives of the angling community on Eurasian
beaver (Castor fiber) reintroduction in Great Britain (Auster, Barr & Brazier,
124020 ) PSR PP 92

Figure 1. Example of the Q-Sort distribution MAtriX ...........ccvvveeeiiiiiiiieeeriiireeeeens 100

Chapter 5. Wildlife tourism in reintroduction projects: Exploring social and
economic benefits of beaver in local settings (Auster, Barr & Brazier, 2020)

Figure 1. Community use of the River Otter near to the village, as reported by
respondents in the mail-return qUESLIONNAINE .........cccoevviiiiiiiiiiieie 118

Figure 2. Overview of word frequency analysis of emotion words (including stemmed
words) used by respondents to the mail-return questionnaire to indicate how they felt
upon seeing beavers or signs of their aCtiVIty ... 120

Chapter 6. Beavers and flooding: Human perspectives from downstream
communities (Auster, Barr & Brazier, INn ReVIEW) .......coovvvviviiiiiiiiiiiceeeee e 124

Figure 1. Example of the Q-Sort distribution matrix (as viewed by participants in
[ 1Y ) SRRSO 164

Chapter 7. Renewed Coexistence: Learning from Steering Group stakeholders
on a beaver reintroduction project in England (Auster, Barr & Brazier, In
R BV I ) it e e 170

Figure 1. lllustration of the groups upon which participants sat, using assigned
PArtiCIPANT NUIMDETS ...t e e 184

Figure 2. Summary of over-arching themes formed of their respective subthemes

XVii



Chapter 8. Synthesis and CONCIUSIONS .......oooviiiiiiiiiii e 224

Figure 1. Conceptual diagram demonstrating the relationship between the concepts
of Coexistence and Renewed Coexistence as time goes on; in Renewed
Coexistence, the reintroduced species is a new presence for the people in the
oo 1 YRS 233

XViii



Chapter 1. Introduction and Thesis Outline

1. Introduction

Wildlife reintroduction is one form of wildlife translocation, where animals are moved
between areas. Reintroduction is the act of translocating individuals of a species into
an area in which it was formally present but is now locally extinct (Seddon et al.,
2014). Reintroductions are distinct from species introductions (including of invasive
species) as there must have been an historical presence of the species prior to the

release, as defined by the presence of the prefix ‘re-* (Jergensen, 2015).

In conservation communities, reintroduction is growing in popularity, often motivated
by the potential to increase levels of biodiversity (Seddon, 1999; Taylor et al., 2017).
This can be by means of establishing populations to support the specific species
being reintroduced (such as the numerous red squirrel reintroductions in Europe
(Lawton et al., 2015)), or it could support ecological communities more widely when
the reintroduced species is a ‘keystone species’, one which is a fundamental
component of ecosystem structure and function through trophic cascades (Mills et
al., 1993; Paine, 1966, 1969). An example of this is the reintroduction of the grey
wolf (Canis lupus) in Yellowstone National Park, USA, where the presence of wolf
impacted on the population numbers and behaviour of elk (Cervus canadensis), in
turn leading to the recovery of woody browse vegetation species especially in
riparian zones, which then supported the return of the North American beaver
(Castor canadensis), which built dams, positively impacting water resource
management (Beschta & Ripple, 2016; Ripple & Beschta, 2012). Furthermore,

motivations may be rooted in a sense of ethics, with some people holding a view that



it is a ‘moral imperative’ to reintroduce species lost as a result of human activities

(Lewis et al., 2017).

Whilst reintroductions hold potential for ecological restoration, there can also be
impacts for people (Coz & Young, 2020; O’Rourke, 2014). As | will discuss
throughout this opening chapter and the thesis, there could be beneficial or negative
impacts for people and, in the case of the latter, there is potential for conflicts to arise
between people and the reintroduced species, or among people about the
reintroduced species and its management (Coz & Young, 2020; Madden, 2004;
O’Rourke, 2014; Redpath et al., 2015). Conflicts hold implications for the success of
reintroduction projects, maybe even preventing them altogether (Lopes-Fernandes &
Frazao-Moreira, 2017; Sutton, 2015; Perring et al., 2015). As such, the International
Union for Conservation of Nature and Species Survival Commission have published
guidelines with several requirements that reintroduction projects should meet.
Alongside an assessment of the ecological suitability of the reintroduction site, the
guidelines state the need to understand the potential impacts of the reintroduction for
the environment and for people (IJUCN & SSC, 2013). These guidelines state that
“Any translocation will impact and be impacted by human interests. Social, economic
and political factors must be integral to translocation feasibility and design” (pVIII).
Thus, the guidelines stipulate that an understanding of the human dimensions of

reintroduction is required if a project is to be successful.

‘Human dimensions’ in wildlife research and management refers to an understanding
of human beliefs or actions, impacts upon people, and the implications of human

decision-making for wildlife policy and management (Decker & Chase, 1997; Enck et
al., 2006; Manfredo et al., 2009).The human dimensions of reintroduction may relate

to all of these factors, including potential benefits for society, arising conflicts, and



the associated management implications of these factors (O’Rourke, 2014) (as is

later discussed in this chapter).

This thesis will focus on the human dimensions of wildlife reintroduction, an
interdisciplinary subject drawing particularly upon the disciplines of environmental
social science and conservation science, and investigating relationships between
humans and nature in the context of reintroduced species. Through the study of
Eurasian beaver (Castor fiber) reintroduction in England, | will critically explore
issues in the field: how potential conflicts can be anticipated or addressed; how
arising benefits accrue and can be maximised; and lessons for the processes of
reintroduction project governance and stakeholder engagement compared to the

governance of coexistence with existing species.

Following this opening outline chapter, the main research chapters will consist of
published papers, or papers that are currently undergoing peer review (a statement

of contribution for these papers is given later in this outline chapter). Consequently,

each chapter has a self-contained, bespoke literature review that is relevant to each

paper’s focal subject. Thus, in this outline chapter, an introductory literature review of

coexistence, human-wildlife conflicts, and the role that social science plays in these
issues will frame the research context, with illustration of the implications of this

knowledge for wildlife reintroduction projects. Following this, the study species

reintroduction around which this research is centred is introduced: Eurasian beaver

in England. I will then outline the structure of the remaining thesis including: the
epistemological approach; descriptions of each chapter; and details of the research

timeline.



2. Literature Review

2.1. Coexistence, Human-wildlife conflicts, and Human-human conflicts about
wildlife

‘Coexistence’ between humans and wildlife is the sustainable but dynamic state in
which humans and wildlife co-adapt to share the landscape (Carter & Linnell, 2016;
Frank, 2016; Pooley et al., 2017a; Pooley et al., 2021). It is the ‘behaviour of living
together’, requiring active governance of human interactions with wildlife (which can
be either positive or negative) to satisfy the interests of both humans and wildlife, or
to reach a compromise that allows both humans and wildlife to exist (Frank, 2016;
Nyhus, 2016). ‘Coexistence’ can be peaceful and entail benefits, such as
psychological benefits for wellbeing or recreational benefits through ecotourism

(Nyhus, 2016).

Benefits for people that arise from coexistence with wildlife could be considered as
‘Ecosystem Services’ (ES). These are explicitly defined as the benefits that humans
can derive from ecology and the environment (Costanza et al., 2017). ES are distinct

from ‘natural capital’, which is defined as “the stock of renewable and non-
renewable natural resources (e.g. plants, animals, air, water, soils, minerals) that
combine to yield a flow of benefits to people’ (Lambooy et al., 2018; The Natural

Capital Protocol, 2015), i.e. this is the stock that works with ecosystem processes to

become ecosystem services, as opposed to the ecosystem services themselves.

ES benefits are primarily defined in four categories: provisioning, regulating, cultural
and supporting services (Millennium Ecosystem Assessment, 2005), as detailed in
Table 1. They have been widely accepted as a concept which bridges the gap
between ecosystems and human well-being, helping to connect humans with nature

(Daily et al., 2009) and incentivising conservation action (Naidoo et al., 2008).



Table 1. Types of ecosystem services (adapted from Millennium Ecosystem

Assessment, 2005).

Type of Ecosystem
Service

Definition

Examples

Provisioning Services

“Products obtained from
ecosystems”

Food, water, fuelwood,
biochemicals

Regulating Services

“Benefits obtained from
regulation of ecosystem
services”

Climate regulation,
disease regulation,
water purification, water
regulation, pollination

Cultural Services

“Nonmaterial benefits
obtained from

Recreation, Ecotourism,
aesthetics, education,

ecosystems” sense of place, sense of
identity
Supporting Services “Services necessary for  Soil formation, nutrient
the production of all cycling

other ecosystem
services”

The Ecosystem Services framework is economics based, with services valued in
financial terms (Farber et al., 2002; Liu et al., 2010). Valuation techniques include,
for example, market methods where values are directly obtained from what people
pay for a service, or contingent valuation methods where people are directly asked
what they would be ‘willing to pay’ for a service (Liu et al., 2010). Proponents argue
this helps to provide a common language with which to understand the environment
(Daily et al., 2009), and it has contributed to its increasing utilisation in the

development of environmental policy (Fisher et al., 2008; Pérez-Soba et al., 2018).

However, opponents may argue that the environment is not something that should
be monetised as it is of ‘greater worth’ (Turnpenny & Russel, 2017). Economic

values may fluctuate based on current market trends or may not reflect the



importance of a service for the environment or for people, such as a sense of place
amounting from the presence of biodiversity (Chan et al., 2012; Hausmann et al.,
2016). In this thesis, when discussing benefits for people that may arise from beaver
reintroduction, | will primarily define these using the terms ‘social benefit’ or
‘opportunity’, rather than as ecosystem services. This means that | refer to benefits
using a similar definition to that of the ecosystem services framework (i.e. | refer to
benefits for people arising from ecosystems - or in this case, beavers) but without the

benefits being defined solely in economic terms.

Coexistence is at one end of a continuum, with conflicts between humans and
wildlife occurring at the other; conflicts will need to be addressed if coexistence is to
be achieved (Frank, 2016). ‘Human-wildlife conflict’ refers to negative interactions
between humans and wildlife (Conover, 2002; Torres et al., 2018). The term can be
controversial because some believe it to imply wildlife can be deliberately
antagonistic (Peterson et al., 2010), but the term human-wildlife conflict is
nonetheless widely used (Hill, 2015). In this thesis | define human-wildlife conflict as
the negative interactions between humans and wildlife, without indicating wildlife or

humans as ‘the antagonist’.

Human-wildlife conflicts occur in several forms, both real and perceived (Messmer,
2000). ‘Real’ conflicts can be seen where wildlife needs space and resources for
sustenance, but often these compete with the interests of humans. Lions (Panthera
leo) in Africa, for example, feed on meat to survive. Humans and lions may be in
conflict when lions feed on livestock reared for human consumption (Blackburn et al.,
2016). Perceived conflicts however are where humans believe there to be a conflict
with wildlife which may not truly be occurring, such as in the case of the Zanzibar red

colobus monkey (Procolobys kirkii). Here the species resides in agricultural areas



where farmers perceived the monkeys to be feeding on the coconuts grown for
harvest. However, it was found that the monkeys had no impact upon coconut

harvests, and in fact may have a small positive effect (Siex & Struhsaker, 1999).

The literature is increasingly recognising that many human-wildlife conflicts are in
fact conflicts among people, known as human-human conflicts about wildlife (Hill,
2015; Marshall et al., 2007; Redpath et al., 2015). Such conflicts may include social,
political, cultural, economic, or legal intricacies (Madden, 2004). It is important to
distinguish between human-human and human-wildlife conflicts to appropriately
consider human-human dimensions in conflict management, rather than these
dimensions being masked behind the banner of human-wildlife conflicts (Redpath et

al., 2015).

Often, human-human conflicts manifest when different social groups have
contradictory views upon how to respond to or manage wildlife (Marshall et al.,
2007). A particular demonstration of this can be seen in the management of badgers
(Meles meles) in the United Kingdom. The Protection of Badgers Act was introduced
to protect badger welfare from the impacts of activities such as ‘badger baiting’ (HM
Government, 1992). However, some believe that badgers are a vector for
transmission of the disease Bovine tuberculosis (Bovine Tb) in cattle (Wilson et al.,
2011). In cattle this disease can prove fatal and significantly affect a farmer’s income
(Skuce et al., 2012). In response, the UK government has undertaken trial culls of
badger populations (Enticott, 2015; McCulloch & Reiss, 2017). The culls have been
received well in some farming communities (Maye et al., 2014), but other social
groups oppose the culling trials on grounds of animal welfare, and cite scientific
evidence indicating that culling does not reduce disease transmission and could

increase transmission rates due to badger territoriality behaviour (Donnelly &



Woodroffe, 2015; McCulloch & Reiss, 2017). Thus, there are high conflict levels
between social groups amounting from different views of the management of

badgers and Bovine tuberculosis (Grant, 2009).

Conflicts among people may be defined as polarised or escalated (Crowley et al.,
2017a). Polarised conflicts are where complex debates are framed as distinct
arguments which oppose one another (Redpath et al., 2013). For example, human-
wildlife conflict exists in the UK where grouse managers perceive raptors to reduce
the size of harvests of red grouse (Lagopus lagopus scoticus), often resulting in the
(now illegal) killing of hen harriers (Circus cyaneus). However, several government
and non-government organisations oppose the killing of hen harriers on the grounds
of wider conservation. The debate therefore holds opposing and polarised views on

raptor conservation in a conflict among people (Redpath et al., 2013).

Escalated conflicts occur when conflicts intensify with increasing numbers of people
engaging in the debate with further claims or opinions, causing a self-perpetuating,
complicated, and potentially destructive situation to arise (Crowley et al., 2017a).
Where these conflicts escalate, they can become increasingly difficult to resolve
(Cusack et al., 2021). This is perhaps the case in the aforementioned debate
surrounding the management of bovine Tb and badgers, as growing numbers of
social groups and opinions have vastly increased the political sensitivity of the
debate (Grant, 2009). This same example however also demonstrates polarity
(McCulloch & Reiss, 2017), thus indicating that polarised and escalated conflicts can
occur in the same situation, making for an ever more complicated situation to

resolve.



2.2. Addressing conflicts for coexistence: The role of social science

Resolving current or potential conflicts can be a complex matter, but management
strategies are needed to respond to and reduce human-wildlife and/or human-human
conflict issues if coexistence between humans and wildlife is to be achieved and
benefits garnered (Carter & Linnell, 2016; Frank, 2016; Messmer, 2000; Nyhus,
2016). As has been demonstrated however, disagreement over management
strategies can lead to greater conflict, so the process of strategy development must
occur in a manner which is careful not to lead to escalation; this will require a full
consideration of the human dimensions (Cusack et al., 2021; Marshall et al., 2007;

Zimmermann et al., 2020).

Stakeholder engagement is crucial to a successful management strategy - defined
here as a social process of working together towards a collective solution (Green &
Penning-Rowsell, 2010). There is much literature to support the importance of
stakeholder engagement and environmental policy-makers are increasingly
engaging with stakeholders in decision-making processes (Boiral & Heras-
Saizarbitoria, 2017; Decker et al., 2016; Marshall et al., 2007; Redpath et al., 2013;
Rust, 2017; Treves et al., 2009). By engaging with stakeholders effectively, key
concerns can be better understood and appropriate decisions taken to attempt to
address them; the most effective strategies are those which enable conversation
with and between stakeholders, and problems are “shared as one” (Redpath et al.,
2013). This is more likely to lead to consensus decisions on management, which are
then more widely accepted and the potential for future conflicts is reduced (Rust,
2017; Treves et al., 2009). This can include reaching a consensus on the methods to
be employed, and determining who should take responsibility for management,

counteracting difficulties which could be faced through a lack of trust held in wildlife



management bodies (Decker et al., 2014, 2016; Hill, 2015; Watkins et al., 2021).
Engaging as early as is possible is likely to yield the best outcome (Treves et al.,
2006). As has been described, conflicts can escalate with growing numbers of
concerns and voices, leading to the conflict becoming ever more complex and thus
more challenging to address (Crowley et al., 2017a; Cusack et al., 2021). As such,
attempting to engage and address issues proactively has greater potential to
alleviate such a situation before it occurs, rather than attempting to address them

later.

Engagement with key stakeholders is not enough on its own. Stakeholder
engagement such as this would be a top-down approach which tends to use policy-
makers, those with scientific knowledge and key stakeholders in the management
strategy development process.This may overlook the perceptions of and implications
upon bodies within the general public (Cinque, 2015; Lute & Gore, 2014). Failure to
consider these matters may mean that controversy will continue until strategies are
consistent with societal values (Lute & Attari, 2017). For example, a sense of
disengagement between publics and decision-making bodies may undermine the
efforts made to reduce conflicts, potentially even escalating conflicts further by
fostering distrust of decision-making bodies (Crowley et al., 2017a; Cusack et al.,
2021; Manfredo et al., 2017; Watkins et al., 2021). Efforts to understand public
perception can provide balance by sharing the ‘power’ in decision-making in a
bottom-up approach (Lute & Gore, 2014) and leading to a strategy that is more likely
to increase tolerance of wildlife and reduce potential future conflicts (Cinque, 2015;

Crowley et al., 2017a; Cusack et al., 2021; Redpath et al., 2013; Treves et al., 2006).

To engage effectively with stakeholders and publics in the development of more
socially acceptable management strategies, social science methods need to play an
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important role (Baruch-Mordo et al., 2009; Bennett et al., 2017). Often in
conservation, the human dimensions can be overlooked, poor engagement practices
can occur, and stakeholders/publics can develop greater distrust of management
bodies (Blicharska et al., 2016; Frank et al., 2015). Engaging with the social
sciences, however, can lead to a better understanding of social factors, leading to
more robust and effective solutions (Bennett et al., 2017a, 2017b; Toomey et al.,
2017). This could involve research into real or perceived impacts, particularly as it is
often positive perceptions that lead to socially accepted conservation and wildlife
management (Bennett, 2016). There is a large arsenal of methods in the social
sciences that are applicable to the management of human-wildlife and human-
human conflicts, but in the context of developing wildlife management plans it should
be noted that a mixed-methods approach, or ‘methodological triangulation’, is best

as it allows a diversity of perspectives to emerge (Bennett et al., 2017a, 2017b).

2.3. Wildlife reintroduction

In wildlife reintroductions, potential conflicts or benefits associated with the focal
species would not yet be present but may occur after the reintroduction takes place.
Conflicts that arise may lead to reintroduction failure, or conflicts may arise between
groups over whether to reintroduce a species in the first place which, if not
appropriately considered, could lead to barriers to a reintroduction taking place at all.
For example, a proposal to reintroduce lynx (Lynx lynx) was rejected by the UK
Government, in part, as Natural England advised that the project proposers had not
undertaken a sufficient degree of engagement with concerned stakeholders
(DEFRA, 2018). Consequently, it would be advantageous in reintroduction projects
to anticipate and address conflicts that may arise at the earliest opportunity to
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minimise any potential for conflict escalation, or even the occurrence of conflicts at
all — hence the recognition of a need to recognise the social implications in the IUCN
Guidelines (IUCN & SSC, 2013). Management considerations will need to be
proactive, determined at an early outset with “a priori” considerations of conflicts
(Seddon et al., 2007), whilst accounting for adaptability to emerging and changing
contexts (Decker et al., 2016). The principles discussed above must be applied to
the management of reintroduction projects, and this can be achieved through the
application of social science (e.g. by using social science methods to help
understand stakeholder values or public perceptions). By doing so, conflicts could be
minimised meaning a reintroduction is less likely to fail, then enabling coexistence.
Thereafter, opportunities afforded by reintroductions can accrue, which may
themselves require active input or governance to be fully realised (Frank, 2016;

Madden, 2004; O’'Rourke, 2014).

Recognition of the importance of the human dimensions of wildlife reintroduction is
growing, and studies in this field are emerging. In a retrospective study of sea eagle
(Haliaeetus albicilla) reintroduction in Ireland, the authors identified conflicts between
groups with different views on the project, for example conservationists presented
the eagles as a help for farmers as they would dispose of carrion, but sheep farmers
perceived them as a threat to their farming interests through predation of lambs. The
authors argued then for the early engagement of stakeholders in reintroduction
projects as critical for reintroductions to succeed (O’Rourke, 2014). Similarly, a study
of perspectives on pine marten (Martes martes) reintroduction in Wales identified
and discussed diverse stakeholder perspectives, and argued that the

acknowledgment of such perspectives could “encourage a more democratic
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approach to conservation” (Bavin et al., 2020, p1127; Pooley et al., 2017b; Redpath

et al., 2013).

Studies such as those noted above are so far limited, but there is a need for a
deeper understanding of the human dimensions of reintroductions as they grow in
popularity and practice, identifying key features in the relationship between society

and reintroductions. Three questions arise in particular:

1. How can potential conflicts that may arise from reintroduction be best
anticipated and addressed?

2. Thereafter, how are potential social benefits of a reintroduction realised or
maximised?

3. How does reintroduction governance compare to the governance of

coexistence with a species already present in the landscape?

Answers to these three questions would prove informative for reintroduction projects,
enabling projects to plan for conflict management and the maximisation of social
benefits. But there are so far few studies which provide such answers. In this thesis |
will seek to address this knowledge gap, through the study of the reintroduction of
the Eurasian beaver in England. As is soon to be discussed, the Eurasian beaver
has large-scale impacts on the landscape and human-beaver interactions are to be
expected. The research | here present will examine the human dimensions of
reintroducing Eurasian beaver into England. By doing so, | will respond to the three
guestions posed above, whilst demonstrating the importance of social science in

wildlife reintroductions.
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2.4. Research context: Eurasian beaver reintroduction in England

The Eurasian beaver and the closely related North American beaver are similar
species of large, semi-aquatic rodents. Whilst the latter is native to North America,
the Eurasian beaver was historically resident across most of Europe (and Russia)
after the last ice age (Halley & Rosell, 2002). Historically, populations were
dramatically reduced — including regional extinction in Great Britain — following
hunting by humans for beaver fur, meat, and castoreum (Brazier, Puttock, et al.,
2020; Gaywood, 2018; Halley et al., 2020). It is estimated that beavers were reduced
to eight isolated populations with 1200 individuals at the start of the 20™ century
(Halley et al., 2012; Macdonald et al., 1995). Now, Eurasian beavers are present
across much of their historical range (Figure 1) thanks to a combination of natural
recolonisation and human-led reintroduction efforts in the last century (Halley et al.,

2020).
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Figure 1. Distribution of beavers in Europe in 2020, with the black areas indicating
the locations of the eight, isolated populations of beaver at the start of the 20t

century. (Reproduced from original source: Halley et al., 2020)
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Beavers are commonly referred to as ‘ecosystem engineers’ because their
behaviours lead to significant changes in the landscape. Beavers are herbivorous
and feed on riparian vegetation (as seen in Figure 2), and often fell trees (Figure 3).
In shallower, marginal watercourses, beavers also use woody material to build dams,
raising the water level behind and creating a beaver wetland (Brazier, Puttock, et al.,
2020; Brown et al., 2018; Westbrook et al., 2020). This habitat creation serves
beavers because they co-evolved alongside large predators and the aquatic lifestyle
was safer than moving across land, but these behaviours also create a mosaic of
habitats which supports biodiversity more widely, including waterbird species,
terrestrial mammals, and aquatic invertebrates (Hood & Larson, 2014; Law et al.,
2019; Nummi et al., 2019; Nummi & Holopainen, 2014; Stringer & Gaywood, 2016).
Wildlife can also benefit from beaver-created habitat as refugia at times of wildfire
(Fairfax & Whittle, 2020). An example of a beaver wetland can be seen in Figure 4.
Biodiversity also benefits from improved levels of water quality downstream of
beaver dams; the dams slow the flow of water which allows sediments to settle, and
the dams then provide a natural filtration effect (Brazier, Puttock, et al., 2020;

Puttock et al., 2017, 2018).
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Figure 3. Example of a tree felled by Eurasian beaver in Bavaria, Germany.
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Figure 4. A wetland created by beavers in Bavaria, Germany.

Where beavers live in anthropogenic environments, their landscape engineering
behaviours interact with the landscape engineering behaviours of another species:
humans. Where the two species exist together, two environmental engineers are
resident in one shared landscape. Inevitably therefore, human-beaver interactions

result.

In some cases, these interactions may be beneficial. Beaver dams (and channels
dug by beaver) lead to increased water storage and the slowing of water flows
through the landscape, thus reducing the peak flow rates and risk of flooding for
human infrastructure downstream (Hood & Larson, 2015; Puttock et al., 2020) — a
regulating ecosystem service (Table 1). This may be beneficial for human
communities that are at risk of floods and are based downstream of beaver sites
(Brazier, Puttock, et al., 2020). Water stored can also help to maintain base flows in
periods of drought (Hood & Bayley, 2008; Brazier, Puttock et al., 2020; Fairfax &

Small, 2017; Larsen et al., 2021). An example of a beaver dam is shown in Figure 5.
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There is also evidence to suggest that beavers may serve as a focal species for
wildlife tourism and associated economic benefits, a cultural ecosystem service
(Table 1); there are examples of ‘beaver safari’ experiences or beaver information
centres present in mainland Europe (Campbell et al., 2007; Rosell & Pedersen,

1999).

Figure 5. A large beaver dam in Bavaria, Germany.

There are also cases of human-beaver conflict. Within land management and
agriculture, conflicts emerge where beavers dam watercourses, including drainage
ditches, which are adjacent to productive land (see Figure 6 for an example). In
these areas the land gets flooded or wetter, leading to lost income where it can no
longer be used (Pilliod et al., 2018; Taylor & Singleton, 2014; Yarmey & Hood,

2020). Further, there are occasions where beavers may feed upon a farmer’s crops if

they are near to the watercourse, or land may be undermined by burrowing when
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beavers establish a lodge (an example of a beaver burrow can be seen in Figure 7,
and a beaver lodge can be seen in Figure 8) (Mikulka et al., 2020; Swinnen et al.,
2017; Verbeylon, 2003). These are similar conflicts to those which occur in the
forestry sector, and the principles of flooding and burrowing can also conflict with
infrastructure where, for example, beavers may cause flooding of a road or burrow
into banks used for flood defences (Campbell-Palmer et al., 2015, p., 2016; Gurnell,
1998; Hood et al., 2018; Parker et al., 1999). Where these incidences occur, they
can be viewed as ‘real’ conflicts for they relate to conflicts with wildlife which are

actually taking place.

TR

Figure 6. Flooded agricultural land on a floodplain, resulting from water stored
behind a beaver dam in the River Otter catchment, England.
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Figure 7. An example of an entrance to a beaver burrow, in an area drained of water
following the removal of a beaver dam in Bavaria, Germany.

Figure 8. An example of a beaver lodge (in this case a North American beaver lodge
in North Point State Park near Baltimore, USA).
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In addition, some people are concerned of a possible conflict between beavers and
fish or fishing (Kemp et al., 2012). On the one hand scientific evidence indicates that
beavers increase habitat heterogeneity, thus supporting greater fish diversity, as well
as improving water quality for fish and providing new areas in which to fish (Bouwes
et al., 2016; Kemp et al., 2012; Smith & Mather, 2013). This is a motivation for some
North American beaver reintroduction projects (or artificial re-creation of beaver-style
dams or ‘Beaver Dam Analogues’) to support fish populations (Bouwes et al., 2016;
Pilliod et al., 2018). On the other hand, there are accounts of conflict primarily
resulting from the beaver's damming behaviour. Some people perceive beaver dams
as an obstruction to migratory fish passages, particularly in commercially important
species such as salmon or sea trout, or that beavers could impact both upon the
health of fish species themselves by affecting fish spawning habitat or by providing
conditions which favour invasive species (Kemp et al., 2012; Malison et al., 2015;
Malison & Halley, 2020). Further conflicts with fisheries can ensue; in a Polish study,
beavers were perceived to damage pond levées and lead to a decrease in fish farm
yield (Kloskowski, 2011). As such, conflicts surrounding fish may be a mixture of

‘real’ and ‘perceived’ conflicts in a context-dependent manner.
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Figure 9. A sea trout jumping up a beaver dam during an observation in November
2019 in the River Otter catchment, England. (This observation is detailed in Brazier,
Elliott, et al., 2020, p61).

In Europe and North America, management strategies have been developed to
prevent or respond to potential negative impacts of beavers. Practically, there are
many techniques including, for example, the removal of problem dams,
compensation for losses, fencing to protect trees, or translocation of beavers away
from problem areas (Campbell-Palmer et al., 2016; Morzillo & Needham, 2015;
Schwab & Schmidbauer, 2003). In legal terms, some countries may apply their own
policies but, across the European Union (EU), the benchmark conservation policy
within the EU is the ‘Council Directive 92/43/EEC of 21 May 1992 on the
conservation of natural habitats and of wild fauna and flora’, commonly cited as the

‘Habitats Directive’ (Council of the European Union, 1992). The Habitats Directive
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lists species and habitats in different annexes, each of which requires a different

level of protection. Currently, the Eurasian beaver is listed on two of these annexes:

“‘Annexe Il: Animal and plant species of community interest whose

conservation requires the designation of special areas of conservation.

Annexe IV: Animal and plant species of community interest in need of strict

protection.”

Being listed on these annexes means that beavers are afforded strict legal protection
in EU countries. Though there can be variation in how the law is applied, typically
activities that involve the capturing or killing of beavers or the disturbance of
breeding or resting areas are largely restricted (Council of the European Union,

1992; Pillai & Heptinstall, 2013).

Overall, where human-beaver interactions are concerned, beavers may provide both
social benefits and challenges. Often, it is cited that the benefits of beaver activity
may outweigh the costs (Brazier, Elliott, et al., 2020; Brazier, Puttock, et al., 2020;
Campbell et al., 2007; Charnley et al., 2020; Gaywood et al., 2015; Gaywood, 2018;
Gurnell et al., 2009; Hood et al., 2018; Jones et al., 2012; Tayside Beaver Study
Group, 2015a). However, as | concluded in a passage on human-beaver interactions
in a recent literature review of beaver impacts published by a team of beaver
researchers at the University of Exeter (and attached to this thesis as Appendix 1),
‘those people who experience the benefits may differ from those who experience the
costs. [...] Although it is often cited the potential benefits of beavers will outweigh the
costs [...], the costs that do occur may be attributed to a small number of people who

derive little or no direct financial benefit”. Hence, we as a team argue in the review
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that “management strategies should consider the beneficiaries and the cost-bearers

in a holistic manner” (Brazier, Puttock, et al., 2020, p16-19).

Beaver-induced ecosystem services and conflicts with or about beaverwill be
introduced alongside beavers when they are reintroduced to landscapes in which
they are not yet present. As such, reintroduction projects will need to account for the
challenges, as well as the potential for maximising the social benefits, highlighted in
the IUCN guidelines: “Human communities in or around a release area will have
legitimate interests in any translocation. [...] Consequently, translocation planning
should accommodate the socioeconomic circumstances, community attitudes and
values, motivations and expectations, behaviours and behavioural change, and the

anticipated costs and benefits of the translocation.” (lIUCN & SSC, 2013, p11).

2.5. Beavers in Britain
At the time of writing, and similarly to projects that have occurred across Europe,
beaver reintroduction is now taking place across Great Britain, with decision-making

devolved to each of the nation governments.

In Scotland, the reintroduction process has occurred for over 20 years. Following
initial research into the history of beavers in Scotland, a small population was
released under license in Argyll for an official reintroduction trial (Gaywood, 2018;
Gaywood et al., 2015). Concurrently, a population of beavers from an unknown
source was found in the catchment of the River Tay. Scottish Natural Heritage
established the Tayside Beaver Study Group in 2012 to examine the impacts that
beavers were having in the area, with similar focuses to that of the official Scottish

Beaver Trial (Coz & Young, 2020; Gaywood, 2018). The final reports from these
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projects were submitted to Scottish Natural Heritage in 2014/15 (Gaywood et al.,
2015; Tayside Beaver Study Group, 2015b), and the Scottish beavers were legally
protected as a European Protected Species in 2019, making this the first official
mammal reintroduction in Great Britain (Gaywood, 2018; Scottish Government,

2019).

In England (where this thesis will focus), beaver reintroduction started in a similar
fashion. A report was produced in 2009, commissioned by Natural England, which
reviewed the ecology of beavers and considered the feasibility of their reintroduction
into England (Gurnell et al., 2009).Later, in 2011, Devon Wildlife Trust released two
beavers into a fenced enclosure with a scientific monitoring programmer to study
their impacts on the site (Brazier, Elliott, et al., 2020; Devon Wildlife Trust, 2016). In
2015, the same Trust was granted a license (on behalf of the River Otter Beaver
Trial and its many partners) to monitor a wild population in the catchment of the
River Otter (Natural England, 2015). Similarly to those in Tayside, the beavers on the
River Otter were from unknown origin (Crowley et al., 2017b). The licence that was
issued required the Trial to monitor the social and ecological impacts throughout the
project, which ran between 2015 and 2020. After the Trial’s conclusion, a report of
the science and evidence gathered through the Trial period was submitted to UK
Government (Brazier, Elliott, et al., 2020) alongside beaver management strategy
proposals (River Otter Beaver Trial, 2019). UK Government then announced that the
River Otter beavers could remain permanently in August 2020, and also be allowed
to migrate naturally beyond the boundaries of the River Otter catchment, with future
consultations due on national approaches to reintroduction and management (UK
Government, 2020). In parallel, the UK Government has granted licences for several

fenced beaver projects, with examples in Cornwall (Cornwall Wildlife Trust, 2021),
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Yorkshire (Forestry England, 2021b), and the Forest of Dean (Forestry England,
2021a), as well as the first urban-based beaver project in England in Plymouth

(Plymouth City Council, 2021).

In Wales, a feasibility survey took place in 2011 (Jones et al., 2012) and the Welsh
Beaver Project was then established. This group, led by the Welsh Wildlife Trusts,
was granted a licence by Natural Resources Wales to release beavers into a fenced
enclosure at Cors Dyfi Nature Reserve, which they did in March 2021 (North Wales

Wildlife Trust, 2021; Wildlife Trusts Wales, 2012).

As has been observed where beavers are present elsewhere, interactions with
beaver populations are more likely as human land-use increases. As such, it can be
expected that human-beaver interactions will occur with a new population of beavers
in Britain. Addressing the human dimensions may minimise potential for the
escalation of possible conflicts at an early stage and enable the benefits to be
maximised (Brazier, Puttock, et al., 2020). In line with the IUCN/SSC guidelines, and
as is recognised through the course of the main chapters of this thesis, attempts
have been made to investigate the social implications of beaver reintroduction to
Great Britain (Gaywood et al., 2015; Gurnell et al., 2009; Jones et al., 2012; Moran &
Lewis, 2014; Scott Porter Research and Marketing Ltd, 1998; Tayside Beaver Study
Group, 2015b, 2015a). Where human dimensions are concerned, these have
primarily examined whether the public feels that beavers should be reintroduced and
what are the perceived impacts of doing so, with some attempts at quantification of
the socioeconomic impact where either the data were gathered, or where they could

be inferred from cases in Europe.

26



Further study of the human dimensions would prove informative in beaver
reintroduction decision-making. Knowledge of this kind is likely to enlighten projects
which seek to reintroduce other species by identifying key lessons that can be
integrated into project planning, thus influencing the long-term sustainability of
wildlife reintroductions. Thereby, in this thesis thesis | will build on previous research
by engaging with both key stakeholders and publics in a holistic manner (‘bottom-up’
and ‘top-down’) to critically explore issues associated with the human dimensions of

reintroduction projects.

3. Approach to the Research

3.1. Epistemological Approach

In my thesis | will use a pragmatic approach to explore the human dimensions of
reintroducing beavers to England (Dewey, 2008; Morgan, 2014). In this section | will
first describe other philosophical approaches that pragmatism builds upon, before

then introducing pragmatism itself and its relevance for this thesis.

In positivism, there is assumed to be ‘one truth’ which is reached through direct
observation and objective measurement, using primarily deductive reasoning and
guantitative methods (Park et al., 2020Where there is published conservation social
science, it is common that it will have employed a positivist approach because it is
often undertaken by conservationists with a natural sciences background, and it
involves a methodological approach that is somewhat akin to those used in the
natural sciences - through its focus upon the quantifiable and observable (Moon et

al., 2014). A limitation however is that positivist research can be more restricted in its
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ability to identify meaning more deeply, or to unpick the motivations of people or

social groups (Moon et al., 2014; Skogen et al., 2017).

Constructivism meanwhile views the world as something that is mentally constructed
from the experiences of a human and their interactions with others, with theories
generated from phenomena, primarily through inductive reasoning and qualitative
research (Adom et al., 2016). Thus, constructivist approaches can recognise other
ways of generating knowledge and can identify root causes that may not be
necessarily directly observable. In Norway, a suite of research to explore conflicts
between humans and wolves is synthesised in the book ‘Wolf Conflicts, A
Sociological Study’ by Ketil Skogen et al (2017). In this book, the authors make the
argument for their adoption of a constructivist approach in that they highlight that
[wolf] scientist conclusions can be “challenged by other producers of knowledge”
(p12), here referring to knowledges that are constructed by other people based on
their experiences or cultural backgrounds. The authors argue that recognising these
different knowledges (that have not been constructed through science) allowed for
the study of disputes between their understandings. The research presented then
went on to employ intensive, qualitative methods that enabled the identification of
new insights, such as that wolf conflicts may be in fact be less directly associated
with the wolf but may instead resonate with wider societal issues such as divisions

between different social classes or between rural and urban communities.

In this thesis | argue that a holistic study of human-wildlife interactions will require an
approach that draws on both directly observable interactions and knowledges of
human mental constructions of the situation, which is reflective of my own research
journey that led me towards this PhD. | first studied Zoology for my undergraduate
degree and learned methodological approaches that are more commonly associated
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the natural sciences, with their focus on understanding the observable and
guantifiable. As my studies progressed, however, | recognised the role that
understanding human values and motivations can play in conservation, such as
identifying root causes of issues that may not be directly observable (Moon et al.,
2017; Skogen et al., 2017). In light of this, | subsequently completed an
interdisciplinary Masters course (Conservation Science & Policy) with the express
aim of developing my understanding of the human dimensions and of methodologies
that could be applied in the environmental social sciences. Although the integration
of the social sciences so far remains limited in the conservation literature, the field is
somewhat mirroring this path with growing recognition of the contribution that diverse
approaches to social science can make (Bennett, 2016; Bennett et al., 2017a,

2017b; Moon et al., 2017).

The pragmatism paradigm, which is applied in this thesis, draws upon elements of
both positivism and constructivism with the nature of the outside world and our
conceptual understanding of it being ‘both sides of the same coin’ (Dewey, 2008;
Morgan, 2014). Pragmatism places emphasis on the human experiences within a
context, is not bound by a particular theory, and concentrates on beliefs that are
more directly linked to actions - with theory that can inform practice (Morgan, 2014).
In pragmatism, beliefs are seen to be subject to change based on actions, and
mixed-method approaches are commonly utilised, dependent on the study context
(Morgan, 2007, 2014). | judged that this paradigm most closely reflected my
research outlook, with an openness to exploring the directly observable and human
knowledges of a situation, with findings that could lead to actions that can help to

address issues in the environment.
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In this thesis, the research which | present forms a body of mixed methods research
with findings that were directly linked to actions, with the knowledge that has been
gained informing practice in and through the River Otter Beaver Trial. Alongside
further research that was being undertaken by colleagues and external partners as
part of the Trial (e.g. into areas such as beaver impacts on hydrology or biodiversity),
my findings were expected to contribute towards addressing the research objectives
outlined within the River Otter Beaver Trial’'s (ROBT) Monitoring Plan (Devon Wildlife
Trust, 2017). Relevant objectives included: understanding social attitudes and
stakeholder perceptions; understanding the impacts for land-use and agriculture;
investigating impacts on eco-tourism; and characterising the River Otter fisheries
and identifying any impacts upon them (see discussion below). These objectives
concern matters that may be directly observable or perceived by individuals or social
communities, thus | felt it required an approach that would be able to develop an
understanding of these knowledges as “both sides of the same coin”. Further, my
research needed to respond to the ROBT Monitoring Plan objectives in a way that
would be broadly understandable for the external partners and political decision-
makers, with outputs and theory informing practice. Thus, my use of a pragmatic
epistemological approach facilitated research that could respond to the ROBT
Monitoring Plan, whilst allowing the individuals and social communities to define the

issues that mattered most in a way that was meaningful for them (Morgan, 2014).

As is soon to be described in section 4.1 (Chapter Descriptions), | used mixed
methods (including qualitative and quantitative methods) which, as discussed above,
is a trait associated with pragmatic research (Morgan, 2007). These methods
respond to the study context in a manner that is useful to inform future practice, with

each chapter discussing the (often practical) management implications that arise
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from the research. Mixed methods allowed my research to engage with a variety of
social groups, including key stakeholders and wider publics (Bennett, 2016; Bennett
et al., 2017a, 2017b), whilst enabling me to make methodological decisions that

responded to practical or temporal limitations in the research programme.

3.2. An interdisciplinary thesis

As a collective, the papers which form the main chapters demonstrate the
interdisciplinary nature of this PhD. As will become clear in each paper’s introduction
and literature review, they draw upon research from a range of disciplines, as
outlined in Figure 10. Commonly through the chapters, the literature reviews draw
upon work in the fields of wildlife reintroduction (from the discipline of conservation
science), coexistence and human-wildlife conflict (from the disciplines of
environmental social science and conservation science), as well as beaver ecology
and an understanding of the impacts of beaver beaver upon the landscape (which
also draws on the field of physical geography). In some chapters, additional literature
is drawn upon as relevant towards those chapters specifically. Chapter 4 on angler
perceptions includes literature on beaver-fish interactions (from the ecological and
environmental social science disciplines), Chapter 5 on beaver tourism draws upon
wildlife tourism literature (from environmental social science and conservation
science), and Chapter 6 draws on natural flood management literature (from the
physical geography discipline). Throughout all chapters, further literature is drawn
upon to discuss the research methods used, which are embedded in environmental

social science.
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Overall, whilst rooted in environmental social science, this is collectively an

interdisciplinary PhD drawing upon and contributing towards literature from the

disciplines of Environmental Social Science and Conservation Science in particular,

as well as Physical Geography and Ecology.

Conservation Science

CONCEPTS

Coexistence
Human-wildlife conflict
Wildlife reintroduction
Wildlife tourism
Methods

Natural Flood Management
Beaver Ecology
Landscape Impacts of
5 6 Beaver

Practical Beaver
Management

10. Beaver-Fish Interactions

Y PhD

Environmental ) 'ﬁ( 7 8 Physical
Social Science Geography

N A WN

©

Ecology

Figure 10. Visual illustration of the interdisciplinary nature of the PhD, highlighting
where the literature has been drawn from in the disciplines of Environmental Social

Science, Conservation Science, Physical Geography, and Ecology.

4. Thesis Structure

The primary research of my thesis is presented as six self-contained (though inter-
related) papers/chapters that explore the human dimensions of beaver
reintroduction, and the implications for wildlife reintroductions more broadly. | have

described each in brief in section 4.1.

To form a holistic view of the subject, | designed the research programme to

investigate a range of potential benefits and conflicts associated with beaver
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reintroduction using a mixed-methods approach, thus allowing diverse perspectives
to emerge (Bennett, 2016; Bennett et al., 2017a, 2017b). To identify where these
benefits or conflicts lay, my research was intellectually informed by the literature and
co-created by the questions and answers from an exploratory nationwide attitudinal

survey (which also forms the basis of chapter 2).

The first research paper in this thesis details the initial steps undertaken for this
thesis; the undertaking of a nationwide, online attitudinal survey. | undertook this
survey as an exploratory piece of work,covering a range of matters relating to
beavers and their reintroduction into Great Britain. The questions and answers from
this survey formed the foundational research which (alongside review of the wider
literature) inspired my design of the remaining thesis. Notably, the survey study
identified that there are polarised perspectives on beaver reintroduction in Great
Britain, with certain groups more or less likely to be favourable towards
reintroduction. As there is a potential for conflict between these polarised viewpoints
it was recognised that, if this research programme is to contribute towards the
understanding of human dimensions of beaver reintroduction whilst not escalating
this potential, it would need to take a balanced approach with appropriate study of
both potential benefits and conflicts that may arise from the reintroduction of
beavers. Had the study focused solely on areas of conflict, attention would only
focus on reducing negative interactions when coexistence also requires an
understanding of how to encourage positive behaviours and enable social benefits to

occur (Frank, 2016; Nyhus, 2016).

The human dimensions of beaver reintroduction are varied, with real or perceived
impacts occurring in several different fields. To account for them all within one
studentship would perhaps be impossible, so | determined that the most likely or
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greatest areas of social benefit or concern would be investigated. To meet this aim
with a balanced approach, | designed the research programme to explore two areas
of potential conflicts and two areas of potential social benefit (presented in turn in
chapters 3-6). | identified these from evidence in the literature, participant responses
to the nationwide questionnaire, and the objectives of the ROBT Monitoring Plan
(Devon Wildlife Trust, 2017), which was drawn up via input from the wider ROBT
Steering Group (which consisted of high level representation from a wide range of
key stakeholder groups). The areas of conflict | discuss are those that occur directly
between the impacts of beavers and agriculture, land or property (chapter 3), and the
perspectives of anglers on the relationship between beavers and fish (chapter 4).
The beneficial areas include the potential for beaver-related wildlife tourism (chapter
5) and a reduction in flood risk for downstream communities (chapter 6). | give more
detailed insights into these dimensions of beaver reintroduction in the Chapter
Descriptions, and within the focused literature reviews contained within each

chapter, respectively.

In addition, | recognised that there are matters associated more specifically with the
process of reintroduction and its governance, rather than the human dimensions of
reintroduction in the longer term. As such, | include an additional chapter that
investigates the lessons that can be learned from the experiences of stakeholders
involved in Steering Groups for the River Otter Beaver Trial, and how reintroduction
governance may be similar or different to the governance of coexistence with

species already present in the landscape (chapter 7).

The main chapters within the PhD will begin with the foundational research of the

nationwide survey, before then detailing the study of each potential conflict or benefit

34



area in turn. Following this, | present the chapter focused upon the reintroduction

process itself. This structure is visually illustrated in Figure 11.

At the end of the thesis, | give a synthesis of the key findings in chapter 8, which
concludes what the implications are for the reintroductions of beavers and other

species.

1. Introduction and
QOutline

2 x Conflict 2. Exploratory 2 x Benefit
Studies Nationwide Survey Studies

3. Conflicts with
Agriculture, Land
and Property

5. Wildlife Tourism
Case Study

ix Study of the
Reintroduction
Process

6. Perspectives of
Beavers in Flood
Management

4. Perceptions of

Anglers

8. Synthesis and
Conclusions

Figure 11. Visual illustration of the structure of the thesis.
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4.1. Chapter Descriptions

In this section, | will describe each of the main chapters and the rationales for their
respective approaches are summarised. In this section | will provide a general
oversight including an introduction to the focus area and the methods. As the thesis
is comprised of a series of self-contained papers however, a bespoke literature
review and full methodological detail for each study (including limitations) is included

within each chapter, respectively.

4.1.1. Chapter 2: An Exploratory Nationwide Survey
Paper Title: Unravelling perceptions of Eurasian beaver reintroduction in

Great Britain

This chapter details the foundational research which informed the remainder of my
PhD design, in the manner described above. | designed and undertaken the survey
prior to the commencement of the PhD studentship when | was employed as a short-
term Research Assistant, utilising knowledge from a literature review and small-scale
interview study completed as assessments for my previous Masters course. |
completed preliminary analysis of the survey within the Research Assistant
timeframe and, following the onset of the PhD, | developed the manuscript and

submitted it for peer review.

At the time of the survey data collection, | was employed on a short-term contract
(funded by the NERC Knowledge Exchange program) with the remit of exploring the
public perceptions of beaver reintroduction in Britain. To meet this brief, | chose the

study method as an approach that could be rolled out within a short timeframe.
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Further, as an online method, this survey had potential to provide the maximum
number of people nationwide with the opportunity to participate, where direction

interaction was not possible in the short timeframe.

| designed the survey to encompass a broad range of matters that related to beaver
reintroduction, using my previous Masters study to inform the design. The questions
covered matters related to beaver impacts, the potential management of beavers,
and methods of public engagement. The responses received constituted a large
sample (n=2759) with a range of opinions throughout. Hence, the findings of this
study exemplified a potential for conflicts between people who held different and
often polarised views of beaver reintroduction, particularly where there were differing
views towards beaver management. Although at the time some participants may
have lived in catchments where some of the first reintroduced beavers existed (such
as in Argyll, Tayside or the River Otter catchment), for the majority of respondents
this survey would have taken place prior to having any experience of living alongside
the species — whereas the following studies that were undertaken during the early
stages of reintroduction. Thus, this survey enabled potential conflict areas (such as
disagreements over management) to be identified ‘a priori’ and demonstrated the
importance of considering the social implications of reintroduction at the earliest
opportunity. | then used further findings from this survey to inform the subsequent
research (identified as appropriate within the literature reviews contained within each

chapter respectively).
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4.1.2. Chapters 3 and 4: Two areas of conflict

4.1.2.1. Chapter 3: Conflicts with agriculture, land or property
Paper Title: Improving engagement in managing reintroduction conflicts:

learning from beaver reintroduction

Where beavers are present elsewhere conflicts can occur between beavers and
agriculture, property, or infrastructure. As examples, beavers may feed upon
agricultural crops in the riparian zone (Mikulka et al., 2020); water held behind a
beaver dam may spread onto productive agricultural land (Campbell-Palmer et al.,
2016; Jensen et al., 2001; Morzillo & Needham, 2015); or beavers may fell
commercially important trees (e.g. in an orchard) or trees that are of sentimental
value (Campbell-Palmer et al., 2015). An array of practical mitigation techniques
exists to manage conflicts, including protective fencing, the removal of beaver dams,
compensation for losses, or the translocation of beavers away from conflict areas. A
comprehensive overview of these techniques is available in The Eurasian beaver

management handbook (Campbell-Palmer et al., 2016).

In beaver reintroduction, conflicts like these are likely to be introduced alongside the
species and these situations would be new to the human communities at the
reintroduction site as the species has not been resident in recent time. In the River
Otter Beaver Trial there were conflicts of this nature observed, but as the beaver
population was small there were few examples. Nonetheless, they echoed conflicts
that have occurred elsewhere. When they occurred, Devon Wildlife Trust were
responsible for engaging with the affected individuals and undertaking management

actions when appropriate.
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In chapter 3, | undertook a study that engaged with those individuals who had
reported the real and direct conflicts with the reintroduced beavers. This provided the
research opportunity to explore key factors in their experiences and the lessons that
can be learned for the management of potential future conflicts in beaver

reintroduction projects.

For this study, | required a methodological design that would be suitable for a small
number of individuals whilst being adaptable to the different conflict situations. Semi-
structured interviews facilitated the flexibility to adapt questions as appropriate to
each conflict case and the experiences of the individuals involved. Interviews were
also a straightforward form of data collection from the participants’ point-of-view and
was something that could be arranged around the individuals’ convenience. This was
of particular importance to facilitate the involvement of participating farmers, with

interviews able to be arranged around their demanding schedules.

Qualitative thematic analysis then allowed me to explore the key themes that were
common across the interview set from the participants’ perspectives in a data-driven
manner. The findings demonstrate five concepts to address in improved engagement
practises for conflict management responses. These resulting themes were
generated from the data themselves, yet it is notable that they align with the key
points from chapter 2 which highlighted the need to consider engagement methods
and attitudes to management in reintroduction projects if the risk of conflict

escalation is to be minimised.
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4.1.2.2. Chapter 4: Perspectives of anglers
Paper Title: Alternative perspectives of the angling community on
Eurasian beaver (Castor fiber) reintroduction in the River Otter Beaver

Trial

In the nationwide attitudinal survey in chapter 2, individuals who identified their
occupation as within ‘Fisheries and Aquaculture’ were statistically less likely to have
a more favourable view of the impacts upon beavers. A previous meta-analysis of
the impacts of beavers and fish (which included interviews with experts in the field)
found that, although a net beneficial impact for fish was reported, there were also
suggestions of some negative impacts. In particular, these reported negative impacts
regarded the movement of fish in response to the presence of beaver dams (Kemp
et al., 2012). This is a topic in which research efforts are continuing (Bouwes et al.,
2016; Bylak & Kukuta, 2018; Malison & Halley, 2020). However, having identified
that people with interests in this area were less likely to hold favourable views on
beavers, these more negative perceptions may mean there is a greater risk of
conflict escalation with social groups who hold more positive viewpoints. As such, it
would be advantageous to understand the perspectives of anglers in greater depth to
then address them equitably in management decisions, if and where beaver

reintroduction occurs.

Chapter 4 details my study of the perspectives of anglers within the catchment of the
River Otter Beaver Trial. These anglers possess knowledge and experience of
fishing practice and are some of the first to live and fish alongside the presence of
beaver in England (in modern times). As such, they may have provided unique
insights from where human-beaver interactions have occurred.
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Q-Methodology seeks to elicit an understanding of the subjectivity in perspectives
that exist. It uses a semi-qualitative procedure to provide a rich insight into these
perspectives. It does not seek to examine the prevalence of viewpoints in a
population, but to establish the existence of viewpoints and understand them. It can
therefore be used when there is a small sample size, which | knew would be the
case in this study because sampling was from a limited number of anglers in the
river catchment. (In an economic profile of fishing in the catchment - Appendix 2 — |
estimated that there were between 55 and 85 paying members of fishing syndicates
in the catchment. These syndicates own or lease the rights to fish in the watercourse
on behalf of their membership). In the chapter, | use this method to explore the
perspectives of anglers in the River Otter catchment; three perspectives are
identified and then described. The discussion then explores the management

implications of these findings.

4.1.3. Chapters 5 and 6: Two areas of opportunity

4.1.3.1. Chapter 5: Wildlife Tourism
Paper Title: Wildlife tourism in reintroduction projects: Exploring social

and economic benefits of beaver in local settings

Wildlife tourism is commonly cited as a benefit that may arise from reintroduction.
This is also true for beavers, with the feasibility studies and reports on beaver
reintroduction in Scotland, Wales and England all citing it as a potential benefit
(Brazier, Elliott, et al., 2020; Gaywood et al., 2015; Gurnell et al., 2009; Jones et al.,
2012; Moran & Lewis, 2014). Further, a report for the Wild Britain Initiative stated

that the potential tourism “benefits could be substantial” (Campbell et al., 2007, pl).
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However, there has until now been little academic study of how this manifests in
reality following reintroduction. An understanding would identify whether this cited
benefit is real or perceived, and be informative for reintroduction project planning; the
IUCN reintroduction guidelines state that social and economic factors “must be

integral to translocation feasibility and design” (IUCN & SSC, 2013, pVIII).

The River Otter Beaver Trial afforded me an opportunity to explore this human
dimension of reintroduction. On the river near to the village of Otterton, a family of
beavers established a territory that was easily viewable from a public footpath.
Subsequently, there were reports of ‘beaver-watchers’ regularly gathering on the
riverbank to view the beavers. The beavers were free to move about the river
catchment with plenty of available habitat and a low beaver population density, so it
could not have been foreseen where exactly the beavers would establish a lodge.
However, when the beavers established one near to the village, this enabled me to
study wildlife tourism in the community using methods that were reactive to these

events.

| used mixed methods to explore this human dimension from different angles, giving
a more holistic understanding of the occurring beaver tourism. First, footpath
counters which the authority for East Devon Area of Outstanding Natural Beauty had
installed on the riverside footpath enabled me to analyse footfall on the riverbank
(and | thank the authority for the permissions to use this data in the research).
Second, | held interviews with businesses in the village which facilitated my
understanding of whether local business representatives felt there had been any
economic benefits for their local businesses and how these had accrued. Third, a

mail-return questionnaire of residents in the community provided an understanding of
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how beaver tourism was viewed among the local people and if there were other

factors of importance related to this beaver tourism.

| conclude the study with insights into how wildlife tourism benefits may accrue in
reintroduction projects, and what may be required for this opportunity to be
maximised. The findings are informative for reintroduction practitioners, particularly
where wildlife tourism is suggested as a potential benefit prior to a reintroduction
taking place, as the findings could help to integrate potential tourism benefit into the

feasibility and design of reintroduction projects.

4.1.3.2. Chapter 6: Flood Alleviation
Paper Title: Beavers and flood alleviation: Human perspectives from

downstream communities

One of the most highly cited benefits of beavers for people is their potential role in
providing natural flood management. When beavers build dams, usually in the upper
and more marginal reaches of watercourses (Graham et al., 2020), water is held
behind them and spreads sideways. This slows the flow of water through the
landscape meaning, when there is a high rainfall event, the attenuation in flow rate
results in a reduction in flood risk downstream (Brazier, Elliott, et al., 2020; Brazier,

Puttock, et al., 2020; Puttock et al., 2020).

Although there is growing recognition of this fact, little attention has so far been paid
to the understandings of the communities that live downstream of beavers who
would be the beneficiaries. In Chapter 6 | therefore examine the perspectives that
exist among communities living downstream and discusses the management

implications.
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In this study, | explore human perspectives on the potential role of beavers in flood
management using Q-Methodology to elicit an understanding of the perspectives
that exist among communities living downstream of three beaver sites in England
(this is the same method as | described and used to understand angler perceptions
in chapter 4). Unlike the other chapters, this study was undertaken outside of the
River Otter Beaver Trial and downstream of three beaver projects elsewhere in
England. This was primarily because these beaver sites were directly upstream of
communities historically at risk of flooding, and these projects are in the public
domain so there were no confidentiality issues to account for in sharing the location
with participants. All sites are included in a recent multi-site study which
demonstrated a flow attenuation impact from beavers (Puttock et al., 2020). (There
was a fourth beaver site in the multi-site study by Puttock et al. which was within the
River Otter Beaver Trial catchment. However, the beaver activity here was on private
land and | did not have landowner permission to share details of the beavers’

location with the downstream community.)

This is the first time that a study of attitudes towards beavers has focused upon the
downstream community as the focal participants. | identify diverse perspectives that
exhibit a range of value judgements. | explore these in detail, followed by my
discussion of the implications for beavers and how, as flood managers, they

compare to other natural flood management methods.

Due to the circumstances surrounding the COVID-19 pandemic at the time of data
collection (including national restrictions), | collected the data remotely through

online methods to remove any need for face-to-face interaction.
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4.1.4. Chapter 7: Reintroduction Governance Process
Paper Title: A reintroduction trial ‘on trial’: Lessons from Steering Group

stakeholders on a beaver reintroduction project in England

There are also human dimensions to consider associated with the reintroduction
process itself. Matters of governance, project management, and stakeholder
engagement that are relevant to the reintroduction process in the initial stages may
be crucial to the success of a project, but may not be relevant in the long-term
coexistence with the species when the reintroduction process itself is complete. It
would be informative for practitioners to understand if and how this governance of
reintroduction compares to the governance of coexistence with species already

present in the landscape.

Some study of reintroduction practise has taken place, but this has primarily been
focused upon practical and ecological processes. Perhaps this is reflective of the fact
that the definitions of whether reintroduction has been a success tend to centre on
matters such as survival of the released individuals or the establishment of a self-
sustaining population (Armstrong & Seddon, 2008; Robert et al., 2015). There has so
far been limited study of stakeholder and practitioner perspectives on the
reintroduction processes in which they have been involved, and the lessons that can
be learned from their experiences. This is despite the fact that, as already discussed
and as identified in the IUCN Guidelines (IUCN & SSC, 2013), an understanding of
social implications and stakeholder engagement is widely seen as a key part of the

reintroduction process.

In the River Otter Beaver Trial, various organisations sat as members in the Trial

Steering Groups, including practitioners, researchers, and key stakeholders. In
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chapter 7, the reflective views of these members of their experiences of the project
are explored. These group members held varied interests which reflect many of the
areas explored in the other chapters, but they had not yet participated in this human
dimension research. Thus, this study provided the members of these groups with the
opportunity to participate as well as the various publics who took part in the

preceding chapters.

The potential pool of participants was a small and finite number, based on the
number of members who had sat on the relevant groups. Thus, | needed a method
that was able to explore matters within this context. My method also needed to avoid
any face-to-face contact in response to the COVID-19 pandemic situation; |
undertook the study after the UK’s pandemic restrictions were imposed, so | needed
to respond to the fact that the potential participants may have had varied priorities at
the time. | chose an online questionnaire with an extended data collection window.
This meant that it could be completed by participants in their own time and safely
from home. Furthermore, this responded to the method preference that was
indicated by the participants; at a meeting of the River Otter Beaver Trial Steering
Group prior to the pandemic, the members that were present indicated a preference
for a survey-style approach due to the flexibility it afforded them around their other

work commitments.

The questions were predominantly qualitative and open-ended, and | used an
inductive qualitative thematic analysis of responses to identify learning that can be
applied to future reintroduction projects in a data-driven manner. | hope that the
findings will inform practitioners, stakeholders, and researchers to build upon an
understanding of the engagement and governance processes involved in a
reintroduction such as the River Otter Beaver Trial, in particular what the findings tell
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us about the governance of reintroduction projects compared to the governance of
coexistence between humans and already present wildlife. | further hope this will
lead to the application of this knowledge in practices which are more likely to foster
trust and reduce potential for conflict between stakeholder groups in future projects.
Accordingly, | also advocate in the paper for reflective evaluations as an essential
component in future reintroduction projects to facilitate further knowledge-sharing

and improved processes.

5. Statement of Contributions
| am the lead author on all six of the papers included in this thesis and confirm that |
am the primary author, data collector, and conductor of analysis for all the included

papers.

Chapters 2- 5 are all peer reviewed and published works, whilst Chapters 6 and 7
are currently undergoing the peer review process. In these, multiple authors are
listed because Brazier, Barr, and (in the nationwide survey) Puttock provided
academic supervision and commented on the papers after | had completed an initial

draft.

In addition, | contributed to a literature review of beaver impacts that was conducted
by members of the wider research group at the University of Exeter, as well as
reports for the River Otter Beaver Trial. These are not included within the thesis
directly but are relevant and cited in the text. Similarly, | authored two appendix
reports for the River Otter Beaver Trial which are not included in the thesis but are

cited in the text.
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Perspectives from Downstream Communities. In Review.
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Appendices to the River Otter Beaver Trial: Science and Evidence Report
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Auster, R.E. 2020. Appendix to the ‘River Otter Beaver Trial’ Science and Evidence
Report: Beavers, Agriculture, and Land/Property-Owners Conflict Impacted by
Beavers on the River Otter. River Otter Beaver Trial.

https://www.exeter.ac.uk/media/universityofexeter/research/microsites/creww/riverott

ertrial/appendixl/Beavers and Agriculture.pdf

Auster, R.E. 2020. An Investigation into Fishing and its Economic Activity in the
River Otter Catchment, and Reported Impacts of Eurasian Beaver (Castor fiber)
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https://www.exeter.ac.uk/media/universityofexeter/research/microsites/creww/riverott
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Co-authored publications not included in the thesis, but which are cited in the text.
Brazier, R.E., Puttock, A.K., Graham, H.A., Auster, R.E., Davies, K. & Brown, C.
2020. Beaver: Nature’s ecosystem engineers. WIREs Water, 8(1), e1494.

https://doi.org/10.1002/wat2.1494

Brazier, R. E., Elliott, M., Andison, E., Auster, R. E., Bridgewater, S., Burgess, P.,
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6. Ethics

In each paper | include details of the relevant study ethics. For each, | provided
participants with details of the research and the use of the data prior to their
participation. | have given the relevant research information (as provided for
participants) as supplementary material for each publication. All participants were
required to signify that they had read and agreed to the research information; they
were required to give informed consent. Common to all the studies, | informed
participants that participation was voluntary, and that they were not required to
answer any or all questions if they chose not to do so. | also informed participants
that their participation would be anonymised, with no identifiable data shared. For
Chapter 3, | conducted verbal interviews. Here, | asked participants to give additional
consent if they were happy for the interviews to be recorded for the purposes of

transcription and analysis only.

Additionally, when any research output was published, | shared these back with the

participants (where they had provided contact details for this purpose).

7. Research Timeline

As is evident from the preceding sections, | required a range of mixed methods for
this research, | worked with various focal publics, and | examined different human
dimensions of beaver reintroduction. Hence, a vital practical consideration in my

methodological planning was the feasibility of achieving each study in parallel with
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each other and within the timeframe of the PhD programme. As such, | spread out
the studies across the course of the studentship: | began the nationwide survey pre-
PhD and submitted it for peer review in the first year of the PhD; | initiated three of
the studies in the first half of the studentship; | completed the remaining two studies
in the second half. The timeline of events presented in Figure 12 plots the PhD

process and key stages of each study.

Following the nationwide survey which | undertook first (as it resulted from my pre-
PhD Research Assistant role), the order in which | undertook the remaining studies
was determined by a prioritisation of topics most pertinent to the culmination of the
River Otter Beaver Trial. As my studentship was part-funded by Devon Wildlife Trust,
and most of the research was conducted within the auspices of the Trial, it was
anticipated by the partners that the research programme would contribute towards
the Trial’'s Science & Evidence Report. (This included my participation in the Trial’s
Science & Evidence Forum throughout the period of study, which coincided with the

Trial timeframe).

The River Otter Beaver Trial followed a Monitoring Plan which was developed to
ensure progress towards the research and monitoring conditions of the Trial licence
that had been issued by Natural England (Devon Wildlife Trust, 2017; Natural
England, 2015). Key objectives in the plan which were relevant to my studentship
included: understanding social attitudes and stakeholder perceptions; understanding
the impacts for land-use and agriculture; investigating impacts on eco-tourism; and
characterising the River Otter fisheries and identifying any impacts upon them. The
studies | present in chapters 3, 4, and 5 respond to these areas, and so | prioritised

these as the areas to focus upon first. As such, it was possible for me to report upon
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results from the nationwide survey and preliminary results from the chapters within

the ROBT Science & Evidence Report (and appendices).

| conducted additional pieces for the ROBT Science & Evidence Report that are not
included within this thesis but informed my intellectual understanding of the subject.
These included working with River Otter fisheries and syndicates to profile the
economic activity associated with fishing on the river and assessing the costs of
beaver impacts to agriculture observed within the Trial using existing agricultural
economic data. These findings were included within the main Science & Evidence
Report, with full details included in additional appendix reports online. | have

attached these appendix reports to this thesis as appendices 2 and 3.

Following the conclusion of the ROBT Science & Evidence Report, my remaining
PhD gave time for the full manuscript write-ups and submission for peer review (and
ultimately inclusion within this thesis). The remaining two areas of study were then

feasible to carry out within the remaining time.

For the survey of Steering Group stakeholders presented in Chapter 7, this timing
was ideal for it enabled the reflections of stakeholders to be explored at an
appropriate time when the ROBT was still fresh in mind for participants, having just
concluded. The study of perspectives on beavers and their role in flooding from
communities downstream of beaver sites, presented in Chapter 6, would not have
been possible within the ROBT as there were few dams built within the Trial time-
frame and the majority of beaver territories were not in appropriate locations for such
a study (asides from the one case where it would not have been possible for

confidentiality reasons, as stated in the Chapter description section).
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(To note, as these publications were developed during a situation that is rapidly
changing, the status of beaver reintroduction is described slightly differently in each
chapter. This reflects the status as it was at the times of the varied dates of

publication).
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Figure 12. Gantt chart outlining the key stages of each of the studies contained

within the thesis.
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Chapter 2. Unravelling perceptions of Eurasian beaver
reintroduction in Great Britain

The following paper forms the second chapter of this thesis. It is presented in
published format, with all references included at the end of the chapter in publication
format.

This paper details the nationwide attitude survey which forms the foundational
research for the thesis.

Journal: AREA

Date submitted: 29" May 2018
Date accepted: 28" June 2019
First published: 8" August 2019

Statement of Contributions: | confirm that | am the primary author of this paper. |
was responsible for designing the study, collecting, and analysing the data, and
producing the text and figures. Puttock and Brazier supervised this work; they
contributed ideas, manuscript edits, and proof-read the final text.
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1 | INTRODUCTION

Conflicts between humans and wildlife — or “human-wildlife conflicts” — are increasing, particularly due to land use change
associated with human population growth. These occur where wildlife is perceived to have undesirable impacts (e.g., eco-
nomic loss or a decrease in well-being) (Nyhus, 2016). Often these are in fact human—human conflicts about wildlife, par-
ticularly when groups hold differing perceptions of management solutions (Marshall et al., 2007; Redpath et al., 2015).
Human—human conflicts are often polarised, with complex debates framed as distinct opposing arguments (Redpath et al.,
2013).

Wildlife reintroduction poses a unique conundrum for human—wildlife conflict theory. Reintroduction is an increasingly
used conservation technique in which a species is returned to an environment in which it previously resided, often associ-
ated with ecological restoration or “rewilding” — the returning of managed land to “the wild” (Corlett, 2016). The unique
conflict challenge in reintroduction (and wildlife translocations) is that conflicts are not necessarily yet present, but projects

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
© 2019 The Authors. Area published by John Wiley & Sons Ltd on behalf of Royal Geographical Society (with the Institute of British Geographers).

364 wileyonlinelibrary.com/journal/area Area. 2020;52:364-375.


https://orcid.org/0000-0001-7299-8867
https://orcid.org/0000-0001-7299-8867
https://orcid.org/0000-0001-7299-8867
https://orcid.org/0000-0003-0814-7894
https://orcid.org/0000-0003-0814-7894
https://orcid.org/0000-0003-0814-7894
https://orcid.org/0000-0002-8715-0399
https://orcid.org/0000-0002-8715-0399
https://orcid.org/0000-0002-8715-0399
mailto:
http://creativecommons.org/licenses/by/4.0/
http://www.wileyonlinelibrary.com/journal/AREA
http://crossmark.crossref.org/dialog/?doi=10.1111%2Farea.12576&domain=pdf&date_stamp=2019-08-08

AUSTER ET AL. | 365

can be halted by resultant conflict issues (Hayward et al., 2007). Conflicts have consequences for decision-making about
whether to reintroduce/translocate and how to manage projects. It is therefore important to identify and engage stakeholders
early in the process (IUCN/SSC, 2013). If projects proceed, they may require management strategies to prevent conflicts
arising later, depending on social and ecological contexts (Decker et al., 2015; Redpath et al., 2013).

Reintroduction of the Eurasian beaver (Castor fiber) — here-on referred to as beaver — is under debate in Great Britain
(GB) with a number of projects underway. The species is estimated to have been resident until the 16th century, when
hunted to extinction by humans. Similar events occurred in Europe and reintroduction has led to a self-sustaining popula-
tion across most of the beavers’ historical range (Halley & Rosell, 2003; Puttock et al., 2017).

Beavers are listed on Annex IV of the European Union (EU) “Habitats Directive” (Council of the EU, 1992). Annex IV
requires member states to implement protective measures for listed species (if present) and to consider reintroducing for-
merly native species. Beaver reintroduction is now being considered in Great Britain (GB) (distinct from the UK as there is
no evidence of beaver residence in Northern Ireland (Halley & Rosell, 2003)), with decision-making devolved to the Scot-
tish, English, and Welsh governments.

Reintroduction considerations include environmental impacts of the beavers’ role as “ecosystem engineers” (organisms
which cause physical environmental changes that influence ecological community structures), including tree-felling and
dam-building. Beaver behaviours may provide multiple ecosystem services, defined as benefits humans obtain from ecosys-
tems (Gaywood, 2018; Millennium Ecosystem Assessment, 2005). In particular, beavers may provide a role in natural flood
management by attenuating water flows in high rainfall events (Puttock et al., 2017). However, there are potential conflicts
due to perceptions among social groups of (sometimes real) negative impacts of beaver-led landscape change, including the
risk of flooding productive land or potential barriers to fish migration (Kemp et al., 2011; Morzillo & Needham, 2015).
Hence, much of the debate is polarised and politically sensitive (Crowley et al., 2017).

Beaver reintroduction is at various stages across GB, with devolved decision-making responsibility. In Scotland, following
a licensed trial in Mid-Argyll and assessment of a population of beavers in Tayside which established following an unlicensed
release/escape (Scottish Natural Heritage, 2015), the Scottish Government announced that beavers are to be allowed to remain
and that they will be listed as a European Protected Species (Gaywood, 2018; Scottish Government, 2019). In England, a pop-
ulation of unknown origin has been licensed for a reintroduction trial in Devon (Natural England, 2015) alongside a number of
fenced projects, and the UK government has included reference to “providing opportunities for reintroduction of species such
as beavers” in its 25-year environmental plan (for England) (HM Government, 2018, p. 57). For Wales, a feasibility study was
conducted following which the “Welsh Beaver Project” was established to propose a Welsh trial (Jones et al., 2012).

International Union for the Conservation of Nature (IUCN) and Species Survival Commission (SSC) guidelines require
reintroduction projects to consider anticipated impacts, including on humans (IUCN/SSC, 2013). Additionally, in Scotland
the guidelines given in the “Scottish Code for Conservation Translocations” (which are based around the IUCN/SSC guide-
lines) must also be considered in reintroduction decisions (National Species Reintroduction Forum, 2014). In England, a
reintroduction code is to be developed which may be applicable to reintroductions in the near future (HM Government,
2018, p. 61).

This paper aims to investigate complex social dynamics in beaver reintroduction and to build a consensus as to what
knowledge is needed for decision-makers and society to comprehend the impacts of reintroducing beavers across GB. We
draw on a sub-set of results from a nationwide online public attitudes survey to identify and outline four social factors that
must be considered by decision-makers:

1. key stakeholder perceptions;

2. engagement methods;

3. attitudes towards legal protection and management responsibilities; and
4. support for management techniques.

We recognise the study of perceptions thus far. In Scotland, varied stakeholder engagement exercises were conducted
over the past 20 years, including consultation most recently on species management (Gaywood, 2018; Scottish Beaver
Trial, 2014, Scottish Government, 2017; Tayside Beaver Study Group, 2015a, 2015b). In England and Wales, interviews
were held with stakeholder organisations for the feasibility studies (Gurnell et al., 2009; Jones et al., 2012) and stakeholder
engagement is ongoing in the beaver trials. This paper builds on this work with an approach that accounts for perceptions
among both stakeholders and the public. It aims to provide a deeper understanding beyond views on impacts, quantitatively
comparing perceptions across the whole of GB for the first time. We explore opinions on engagement and potential beaver
management and use findings to demonstrate how the four outlined factors are relevant for reintroductions.
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2 | METHODS

As beavers are likely to naturally expand their range as populations grow (Halley et al., 2012), reintroduction will have
consequences throughout GB. Therefore, a national-scale survey was undertaken to meet the research aims.

2.1 | Establishing questions

Following a literature review, we undertook an exploratory interview-based study in March—April 2016 in the catchment of
the “River Otter Beaver Trial.” This is the site of the English trial studying the “wild” beaver population that has estab-
lished since 2007, and hence where human—beaver interactions have occurred (Crowley et al., 2017). Twelve purposively
selected participants (covering the opinion spectrum recognised in the literature review) answered open-ended questions
about beaver impacts and potential beaver management. We used thematic content analysis to identify themes to design the
survey questions (see Data S1).

Questions were divided into five categories:

1. Knowledge of beaver ecology (detailed in section 3.3).

2. Perceptions of beaver impacts using Likert Scales — a bipolar scale in which respondents rate their answers (Allen
& Seaman, 2007) — in an ordinal rating of “Very Negatively” (score 1) to “Very Positively” (score 5) on 8 impact
themes.

3. Methods by which respondents felt comfortable to express views and whether they felt able to express them
where it influences decision-makers.

4. Respondent views on the process of beaver reintroduction and potential beaver management.

5. Respondent details (occupation, geographical region, and the distance the respondent lives from a watercourse).

Questions were piloted internally (n = 20) to ensure clarity and bias avoidance.

2.2 | Sampling

We distributed the survey using the online platform “Typeform” (www.typeform.com) between 27 January and 1 March
2017, with the option for participants to request a paper copy.

We recruited participants with a “snowball” sample. This strategy identifies contacts with particular characteristics and
invites them to recruit similar participants within their networks. New participants can in turn invite others, leading to a
“snowballing” effect (Wasserman & Faust, 2007). A limitation is that numbers cannot be directly inferred to wider popula-
tions, but due to the topic's political sensitivity it was imperative to encompass a spectrum of views, including those of
hard-to-reach groups (such as those who may be reluctant to volunteer due to political pressures or stigmas) that “snow-
balling” enables researchers to recruit (Sadler et al., 2010). Further, we aimed to examine attitudinal variance in response to
background variables, rather than opinion prevalence.

“Snowballing” was achieved in two ways:

1. We invited 106 organisations/representatives that may have an interest in beaver reintroduction (purposively
selected to cover the range of interest groups identified in preliminary work) to share the survey within their net-
works.

2. To capture the general public, we issued an impartial press release invitation through the University of Exeter
Press Office, distancing us from media outlets. As far as we know, this appeared in 10 outlets.

We provided an optional prize draw as an incentive for participation, which took about 25 minutes.

2.3 | Analysis

In each analysis we excluded respondents who did not answer the required questions. We undertook statistical analyses
using IBM SPSS Statistics 23 x64 and R 1386 3.3.2 software. Results were deemed significant when p < 0.05.

Ordinal logistic regression analysed whether respondent background variables influenced views on overall impacts of
beaver reintroduction (response variable) relative to the other survey respondents, using overall scores of the ordered Lik-
ert-scale responses as identified in the methods (n = 2,272). For ordered independent variable (distance resident from a
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watercourse), the different categories were included within one model. For categorical independent variables (occupation,
region), categories were compared to their dummy variables individually.

We used ordinal logistic regression to analyse overall impact scores (response variable) in response to the ordered inde-
pendent variable of “Level of Knowledge” (n = 2,272), identified from answers to five multiple choice questions about
beaver ecology (Data S2). Correct answers scored one point and total scores were assigned a “Level of Knowledge” cate-
gory: 0 or 1 = “Little or No Knowledge” (n = 52); 2 or 3 = “Moderate Knowledge” (n = 503); 4 or 5 = “Strong Knowl-
edge” (n = 1,717).

Analysis of variance (ANOVA) was utilised to test the relationship between overall impact scores and whether respon-
dents supported the process of beaver reintroduction to GB (response variable) (n = 2,274). We then applied Pearson chi-
square tests to assess relationships between whether respondents supported the process of beaver reintroduction to GB and
the response variables: whether respondents felt able to express views where it influences decision-makers (n = 2,685);
what level of legal protection should be applied if/where beavers are reintroduced (“Strong,” “Limited,” or “None”)
(n =2,725).

Finally, we used chi-square tests of independence on multiple response sets to examine relationships between: methods
by which respondents felt comfortable to express views and whether or not they felt able to express views where it influ-
ences decision-makers (n = 2,335); views on who should take responsibility for managing beavers in practice (if anybody)
and the level of legal protection respondents felt should be applied if beavers are reintroduced (n = 2,597); support for
management techniques, aligned with The Eurasian Beaver Handbook (Campbell-Palmer et al., 2016); and whether respon-
dents supported the process of beaver reintroduction (n = 2,702). To note, multiple response questions challenge traditional
Pearson chi-square tests as the data in a contingency table are not mutually exclusive. However, with adjustments a test
can be used as an approximate test for marginal association (Thomas & Decady, 2004).

2.4 | Ethics

The study was approved by the University of Exeter's Ethics Committee.

3 | RESULTS

In total, 2,759 submissions were received (including one paper copy), 52.7% of those who started the survey online or
requested a paper copy. (Respondent summary data in Data S3.)

3.1 | Key stakeholder perceptions

Table 1 shows the odds ratio results of the ordinal regression analyses. Odds ratios are measures of effect to compare
respondents of a group to the other respondents (in each model as outlined in the methods). Table 1 shows that in all vari-
ables there were statistical significances indicating groups that could be identified as more/less likely to score in the next
level on the overall Likert scales of views on beaver impacts (i.e., have a more positive view). A sum Nagelkerke Pseudo
R? value of 0.109-0.130 was obtained.

When looking at overall views of impacts, respondent level of knowledge appeared to influence whether a respondent
was more/less likely to score in the next category on the scale. Those with “Little or No Knowledge” or “Moderate Knowl-
edge” were significantly less likely than those with “Strong Knowledge” to obtain an overall score in the next category on
the scale (i.e., less likely to have a more positive view). Those with “Little or No Knowledge” were associated with an
odds ratio of 0.59:1 (95% CI, 0.35-0.99, Wald X(zz) = 4.055, p < 0.05) and those with “Moderate Knowledge” were associ-
ated with an odds ratio of 0.56:1 (95% CI, 0.46-0.68, Wald X(Zz) = 36.965, p < 0.001). “Strong Knowledge” was the refer-
ence category. A Nagelkerke Pseudo R? value of 0.019 was obtained.

Regarding respondents’ support for the process of beaver reintroduction to GB, 99.36% of respondents who had a “Very
Positive” (n = 1,094) view of the overall impacts of beavers supported the process, with the remaining 0.64% undecided.
Of respondents who were “Somewhat Positive” (n = 848), 95.05% supported the process, 4.72% were undecided, and
0.24% did not support it.

Of those who had a “Somewhat Negative” view (n = 84), 83.33% did not support reintroduction, with 15.48% unde-
cided and 1.19% supporting the process. Of respondents who had a “Very Negative” (n = 39) overall view of impacts,
100% did not support reintroduction. Where overall impact views were “Neutral” (n = 207), 46.86% supported
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TABLE 1 Ordinal regression analysis results of overall impact scores presented as odds ratios, comparing categories relative to other survey

participants. Full statistics are reported for statistically significant results.

Factor

Region

Occupation

Category

Not resident in GB
North-West England
Yorkshire

East England

London

North-East England

East Wales

Highlands & Islands
South-East England

West Wales & The Valleys
West Midlands

South-West England

East Midlands
South-Western Scotland
North-Eastern Scotland
Eastern Scotland

Arts, sport & media
Community & social service
Environment, nature & wildlife
Sales

Tourism

Computer & mathematical

Forestry & woodland management

Education

Other

Healthcare

Hospitality

Business & finance
Student

Office & administrative support
Transport

Physical or Social Science
Production

Building & maintenance

Retired

Architecture, energy & engineering

Farming & agriculture

Fisheries & aquaculture

Odds ratio
1.56
1.50*
1.37
1.24
1.21
1.05
1.02
1.00
0.99
0.96
0.93
091
0.87
0.79
0.79
0.62"
1.78%
1.57
1.46¢
1.36
1.31
1.25
1.22
1.18
1.17

Confidence
interval

Lower
bound

0.89
1.00
0.37
0.44
0.84
0.57
0.59
0.65
0.77
0.60
0.68
0.78
0.60
0.40
0.33
0.45
1.07
0.87
1.22
0.61
0.46
0.72
0.64
0.91
0.92
0.76
0.37
0.67
0.74
0.69
0.31
0.43
0.22
0.32
0.47
0.34
0.10
0.05

Upper
bound

2.71
2.23
2.07
1.68
1.74
1.93
1.62
1.53
1.27
1.53
1.27
1.07
1.24
1.55
1.88
0.87
2.94
2.83
1.74
3.03
3.78
2.19
2.34
1.53
1.49
1.72
3.55
1.66
1.37
1.41
2.59
1.79
2.03
1.40
0.76
1.01
0.22
0.22

Wald y°

3.906

7.781
4.985

17.151

17.523

93.236
35.896

Nagelkerke
Pseudo-R?

0.002

0.003
0.002

0.009

0.008

0.037
0.015

(Continues)
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TABLE 1 (Continued)

Confidence
interval
Lower Upper Nagelkerke
Factor Category Odds ratio bound bound Wald xz Pseudo-R>
Distance from watercourse Property extends to/includes 0.71* 0.55 0.92 6.474 -
<50 m 0.86 0.68 1.08
50-100 m 0.89 0.80 1.21
>100 m Reference category Model: 0.003

3 < 0.05; °p < 0.01; °p < 0.001.

reintroduction, 17.87% did not, and 35.37% were undecided. These results were statistically significant (F; 4 = 2,611.1,
p < 0.001, ¥ = 0.5349).

3.2 | Engagement methods

When asked whether respondents felt able to express views where it influences decision-makers, a higher number answered
“No” (n = 1,617) than “Yes” (n = 1,068). There was a significant interaction between these answers and whether respon-
dents supported the process of beaver reintroduction (x* = 28.542, df = 2, p < 0.001). Of those who supported the process
(n =2,319), 41.74% felt able to express views, whereas 58.26% did not. Of those who did not support the process
(n = 198), 29.80% felt able to express views, whereas 70.20% did not. Of those who were “Undecided” (n = 168), 24.40%
felt able to express views, whereas 75.60% did not.

We found a significant interaction between whether respondents felt able to express views where it influences decision-
makers and the methods by which they would feel comfortable to express views (x> = 555.090, df = 10, p < 0.001). A
higher percentage felt comfortable to use each method if they felt able to express views than if they did not (Figure 1). In
both groups digital channels (social media, organisation website, email) and word of mouth were most selected. All meth-
ods (excluding “Other”) were selected by >10% of respondents in each group.

3.3 | Attitudes towards legal protection and management responsibilities

Where respondents supported reintroduction (n = 2,356) the dominant view was that beavers should be given “Strong”
legal protection (83.28%), followed by “Limited” (16.43%), then “None” (0.30%). Where respondents did not support rein-
troduction (n = 199) the dominant view was “None” (60.30%), followed by “Limited” (32.66%), then “Strong” (7.04%).
“Undecided” respondents (n = 170) dominantly supported “Limited” legal protection (50.59%), followed by “Strong”
(40.59%), then “None” (8.82%). These interactions were statistically significant (X2 = 1,555.1, df = 4, p < 0.001).

We found a significant relationship between which bodies respondents felt should be responsible for management prac-
tice and the level of legal protection they felt should be applied if beavers are reintroduced (x> = 1,741.036, df = 30,
p < 0.001). Among respondents who felt there should be “Strong” or “Limited” protection, the dominant view was that
management practice was the responsibility of an environmental charity/organisation, followed by a government body. For
respondents who felt there should be no legal protection, the dominant view was that responsibility should be with individ-
uals/landowners, followed by a government body. “No Management Will Be Necessary” was least supported in all groups
(excluding “Other”) (Figure 2).

3.4 | Support for management techniques

We found a significant relationship between support for management techniques and whether respondents supported the
process of beaver reintroduction (y* = 1,741.036, df = 30, p < 0.001). Respondents who supported reintroduction primarily
supported education (to address misinformation or how to manage beavers), followed by paying landowners to host beavers
on their land. Those who did not support reintroduction primarily supported compensation for losses, followed by popula-
tion control by culling. Undecided respondents primarily supported education, followed by compensation for losses/tree
protection. “No Management Will Be Necessary” was least supported in all groups (excluding “Other”) (Figure 3).
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4 | DISCUSSION

4.1 | Key stakeholder perceptions

Identifying stakeholders is important in policy decisions and herein it is shown that this must encompass the spectrum of
views, including proponents and opponents. Table 1 demonstrates differences of statistical significance that could implicate
differing levels of potential conflicts. In particular, and in line with literature from where beavers are present elsewhere (see
Introduction), respondents whose occupations were in “Farming & Agriculture” or “Fisheries & Aquaculture” were signifi-
cantly less likely to have a more positive view of beaver impacts, as were those who were “Retired,” respondents whose
property extends up to/includes a watercourse, and residents of Eastern Scotland. Conversely, those whose occupation was
in “Environment, Nature & Wildlife” or “Arts, Sport & Media” were significantly more likely to be more positive, as were
residents of North-West England. Between these groups there is an increased risk of polarisation and conflict.

There were differences in respondent levels of knowledge. Those with “Strong Knowledge” were more likely to have a
more positive view of beaver impacts. This implicates a need for education and addressing misinformation, and demon-
strates that awareness of participant knowledge is necessary for informed decision-making, which would also have been
true if the reverse trend had been found.

4.2 | Engagement methods

Perceptions need particular acknowledgement during research/trial phases of projects when beaver reintroduction impacts
need full consideration (IUCN/SSC, 2013). All stakeholders and publics therefore need opportunities to express views
where it may influence decision-makers. However, this research indicated the majority of respondents who answered
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FIGURE 1 Percentage of respondents who felt comfortable expressing views through various communication channels as asked in a

multiple response question, expressed in relation to whether respondents felt able to express views where it influences decision-makers — as
denoted by the key.
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FIGURE 2 Respondents’ views on who should take responsibility for management practice from a multiple response question, expressed in
relation to the respondents’ views on the level of legal protection that is required — as denoted by the key.

(60.22%) felt unable to do so. Although true in all groups, the margin was wider for those who did not support beaver rein-
troduction or were undecided than for those who did. The IUCN guidelines state that mechanisms for engagement “should
be established well in advance of any release” (IUCN/SSC, 2013, p. 11) and that “participation in monitoring may be a
practical means of engaging ... and can be used to assess attitudes” (IUCN/SSC, 2013, p. 21). Thus, to meet the guidelines,
the sense of inability to express opinions will need to be addressed throughout reintroduction processes. It should be noted,
however, that methods and opportunities to engage will vary between projects. For example, there were numerous engage-
ment studies before and during the Scottish Beaver Trial, but opportunities to engage pre-release were not present in the
unlicensed release/escape in Tayside.

Furthermore, there were differences in specific methods whereby respondents felt comfortable to express views (Fig-
ure 1). While accounting for resource limitation, maximum opportunity will mean providing multiple channels for opinion
expression. (To note, this survey was primarily online, which could have influenced this result, despite the paper copy
option.) Due to the debate's complexities, it is likely that decisions will receive a mixture of support and opposition, partic-
ularly between groups identified as more/less likely to view beaver impacts positively, but greater support may be gathered
if there is opportunity for view expression and decision-makers should provide evidence to demonstrate how opinions have
been recognised.

4.3 | Attitudes towards legal protection and management responsibilities

In Scotland, a decision has been indicated on beaver reintroduction. In England and Wales, decisions are due after trial
phases. The nature of these decisions are forward-thinking and, if beaver reintroductions progress, the question of species
management needs early consideration. Indeed, results demonstrated support for some form of management; in Figures 2
and 3, fewest respondents supported “No Management.”
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FIGURE 3 Respondents’ support for management techniques expressed in relation to whether they support the process of beaver
reintroduction to Great Britain — as denoted by the key.

There is opportunity to be proactive and collectively consider strategies from the outset, beginning with decisions on
legal protection. These are devolved decisions so specific applications of legal protection will vary where differing policies
apply. It is appropriate though to recognise that the application of one of these policies is currently uncertain; the future of
the “Habitats Directive” (on which beavers are listed) in GB is unclear, due to recent moves to leave the EU (“Brexit”). It
is likely that post-“Brexit” in 2020 (coinciding with the completion of the Devon trial) there will be better indication as to
how European species protection policies will be applied across GB.

Regardless of these variables, and due to perceived beaver impacts, strategic decisions are needed on what management
should occur — particularly by whom, as this will be affected by any level of legal protection applied, whether under current

or new policies. This should be accessibly outlined at the earliest opportunity to manage expectations and reduce conflicts
(Decker et al., 2015).

4.4 | Support for management techniques

Although consideration of the effectiveness and ecological implications of beaver management techniques is required, social
aspects also need to be considered (Decker et al., 2015). Here there was variance in support for techniques (Figure 3). We
argue that understanding these differences is critical to determining an approach most likely to garner public support, in
particular between groups identified as having a more/less positive view of beaver impacts (section 4.4). While considering
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social and environmental contexts (Decker et al., 2015), emphasis needs to be placed on understanding attitudes towards
management if selected techniques are to be deemed socially acceptable, rather than risk polarised human—human conflict.

4.5 | Research recommendation

Financial implications of management are an important consideration and for some a source of concern, as demonstrated by
an anonymous quote received during this research: “if beavers stay in the future ... then it's going to be a major cost for
somebody to pick up.” Research into the socio-economics of beaver reintroduction, both potential costs and benefits, has
been undertaken to some degree, noting particularly the socio-economic reports on the Scottish Beaver Trial and Tayside
Beaver population (Moran & Lewis, 2014; Scottish Natural Heritage, 2015, Tayside Beaver Study Group, 2015a, 2015b).
Research is ongoing, particularly in England and Wales, where beaver reintroduction events are more recent. It is recom-
mended that this research continues to give greater understanding of potential conflicts, as well as potential Ecosystem Ser-
vice benefits. This will further help to identify whether perceived impacts are “real” (Messmer, 2000). However, it should
be recognised that qualitative study is important also; economics are not of unanimous concern due to differences in ethical
values, demonstrated by a survey participant: “Economics should not be a significant factor in wildlife conservation.”

5 | CONCLUSIONS

By exploring four social areas of focus, this research has demonstrated significant social implications of beaver reintroduc-
tion needing full recognition (alongside ecological knowledge) in pragmatic decision-making. This study found differences
between social groups that need accounting for in informed, socially acceptable decisions that prevent polarised conflicts
from developing. This will require enabling stakeholders and the public opportunity to express opinions without judgement.

This paper argues particularly that decision-makers need to recognise perceptions about potential legal protection and
beaver management techniques, beyond those simply of reintroduction itself. Wildlife management decisions are often made
reactively to conflicts that occur, yet in reintroduction these decisions can be made proactively before conflicts arise. This
task should be viewed as an opportunity for tackling challenges head-on while developing an optimal strategic approach,
one that aims to support negatively affected parties while allowing opportunity to maximise potential benefits (Messmer,
2000). Although challenging, decisions that account for societal attitudes will be more likely to garner public support and
reduce possible future human—wildlife and human—human conflicts.
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Chapter 3. Improving engagement in managing reintroduction
conflicts: learning from beaver reintroduction

The following paper forms the third chapter of this thesis. It is presented in published
format, with all references included at the end of the chapter in publication format.

This paper is the first of the two studies which investigate potential areas of conflict
associated with beaver reintroduction. This paper details a thematic analysis of
interviews conducted with individuals who reported conflicts with beavers in the River
Otter Beaver Trial and identifies five key themes relating to the engagement with
individuals who report conflicts with beavers.

(Further details of the conflict issues detailed in this paper are provided in the River
Otter Beaver Trial Science & Evidence Report
(https://www.exeter.ac.uk/creww/research/beavertrial/) and in an associated
appendix which is also attached as Appendix 2 to this thesis.)
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Social factors hold implications for the success or failure of wildlife reintroductions.
Potential conflict issues may prevent projects from proceeding or succeeding. The
manner in which wildlife managers engage with affected people in conflict scenarios
may prevent or contribute toward conflict escalation, so an understanding of how to
improve engagement is required. We conducted interviews with individuals who
reported conflicts with beavers (Castor fiber) within the case study of a reintroduction
trial in England, called the ‘River Otter Beaver Trial’. Using a qualitative thematic
analysis, we identified five themes to be considered when engaging with affected
people in beaver reintroduction conflicts: (1) Proactive Engagement or a Fast
Response; (2) Appropriate Communication; (3) Shared Decision-Making; (4) Sense
that Humans are Responsible for Conflicts with Reintroduced Species; (5) A Need for
Certainty. We conclude that engagement with affected individuals will likely be
improved, with reduced conflict potential, where these themes are addressed.

Keywords: Engagement; Eurasian beaver; human-wildlife conflict; human
dimensions; thematic analysis; reintroduction

1. Introduction

Wildlife translocation is where individuals of a species are moved between areas
(Seddon ef al. 2014). Wildlife reintroduction is a form of translocation where a species
is returned to an environment where it was previously resident but no longer exists,
often to support species populations or for ecosystem restoration (Seddon, Armstrong,
and Maloney 2007). Reintroduction is a growing field of interest (Seddon, Armstrong,
and Maloney 2007; Seddon ef al. 2014; Taylor et al. 2017) and guidelines are set out
by the International Union for the Conservation of Nature, which stipulate factors that
require consideration, including environmental conditions, ecological resource avail-
ability and social implications (Cheyne 2006; IUCN & SSC 2013).

Social factors, including ‘human-wildlife conflicts’, influence the outcome of
reintroduction projects. Human-wildlife conflict refers to negative interactions between
humans and wildlife, whether they are ‘real’ or ‘perceived’ (Messmer 2000; Torres,
Oliveira, and Alves 2018). It is recognized these conflicts are often conflicts between
people about wildlife rather than direct conflicts between people and wildlife (Madden
2004; Redpath, Bhatia, and Young 2015). Conflicts particularly occur where there are
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differing opinions about wildlife management (Madden 2004; Marshall, White, and
Fischer 2007). For example, in England, there are conflicts between people with differ-
ing attitudes toward managing badgers (Meles meles) to reduce transmission of Bovine
tuberculosis to domestic cattle, including debate about culling versus vaccination
(Keenan et al. 2020). Ideally, conflicts should be addressed early to prevent them
escalating and becoming more difficult to resolve (Seddon, Armstrong, and Maloney
2007; Reed 2008; Redpath et al. 2013; Clark, Workman, and Jung 2016; Crowley,
Hinchliffe, and McDonald 2017a). In reintroductions, however, practical conflicts with
a specific species do not yet exist as the animal is not yet present, though theoretical
conflicts over the principles of reintroduction may occur prior to reintroduction.
Conlflicts should be anticipated proactively (Auster, Puttock, and Brazier 2020) as proj-
ects may be more likely to fail where conflicts are significant (IUCN & SSC 2013;
Perring et al. 2015; Sutton 2015; Lopes-Fernandes and Frazao-Moreira 2017). For
example, a proposal to reintroduce lynx (Lynx [ynx) was rejected by the UK
Government in 2018. In the justification for the decision, it was suggested that those
proposing the project had not sufficiently engaged with key stakeholders. It was noted
that the farming community had raised concerns of conflicts with lynx, yet “the farm-
ing community has not actively been involved and there is no evidence they accept the
proposed measures or that they address the breadth of their concerns” (DEFRA 2018).
As such, when conflicts with a reintroduced species occur there will need to be appro-
priate engagement with the affected individuals to reduce potential for conflict escal-
ation. Thus, an understanding of what constitutes appropriate engagement is required.
In Great Britain, reintroduction of the Eurasian beaver (Castor fiber) is underway.
The species was historically resident until hunted to extinction approximately 500 years
ago (Macdonald ef al. 1995; Halley, Rosell, and Saveljev 2012). Its reintroduction is
being considered at a devolved government level. In Scotland, following a trial phase
and monitoring of a free-living population on the River Tay, beavers were listed as a
European Protected Species in May 2019 (Gaywood et al. 2015; Tayside Beaver Study
Group 2015; Gaywood 2018; Scottish Government 2019). In England there are a num-
ber of enclosed beaver trials (behind a fence) and one official free-living trial — the
River Otter Beaver Trial (ROBT). In August 2020, the UK Government announced
that the River Otter beavers could legally remain and consultations on a national
approach to further releases and management are expected later in the year (UK
Government 2020). In Wales there is no formal reintroduction as yet but proposals
have been put forward by the ‘Welsh Beaver Project’ (Wildlife Trusts Wales 2012).
Motivations for reintroducing beavers are rooted in a number of benefits resulting
from ‘ecosystem engineering’ behaviors of dam-building and tree-felling, including:
biodiversity increase (Stringer and Gaywood 2016; Law ef al. 2019; Nummi et al.
2019); water flow attenuation (Puttock er al. 2017; Brown et al. 2018); water quality
improvement (Puttock et al. 2017, 2018); and ecotourism opportunities (Campbell,
Dutton, and Hughes 2007; Auster, Barr, and Brazier 2020). However, there are poten-
tial conflicts, with examples in Europe 