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Prioritising species – not just about risk
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What do decision makers need

 Documented evidence

 Transparency

 Methods for managing 
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GB example

 90+ risk assessments 

signed off

 Top 30 new threats 

identified by horizon 

scanning



But … just having a list of threats is of 

limited use to decision makers
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Risk management

Protecting the 
environment

Direct 
Cost

Avoiding 
economic 

loss

Conserving 
native habitats

Acting 
before it’s 
too late

Environmental 
harm 

Public 
disapproval

Indirect costs 
(business, etc)

Benefits Costs

Helping
people
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Framework for prioritising action
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Developing a risk management scheme

 Determining a management objective

Pathway 
management

Eradicate isolated 
populations

Contain

Reduce spread

Protect key areas

CBD

Prevention Long term 
management

Eradicate

Rapid 
eradication

Contingency 
planning



The RM scheme





Stages within the scheme

1. Scenario

 most likely situation at 

point of detection in the 

wild

2.  Eradication strategy

 the best strategy for total 

eradication (entire 

strategy)



Stages within the scheme

3a.  Effectiveness
 would it work if you could do it?

3b.  Practicality
 can you do it?

3c.  Cost
 how much would it cost

3d.  Impact
 negative consequences

3e.  Acceptability
 would the public / key sectors 

oppose



Stages within the scheme

4.  Window of opportunity

 how quickly do you need to 

act

5.  Likelihood of 

reintroduction 

 following eradication



Stages within the scheme

6.  Overall conclusion 

(feasibility of eradication)

 taking all issues into account, 

how feasible is complete 

eradication?



Applying the scheme in GB

Horizon Species (n=25)
(Roy et al 2014)

Species with restricted 
distributions (n=16)



Consensus workshop
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Mnemiopsis leidyi 1 1 1 1 1 1 1 1

Dreissena bugensis 2 1 1 1 1 2 1 1

Echinogammarus ischnus 2 1 3 1 1 2 2 1

Echinogammarus trichiatus 2 1 3 1 1 2 2 1

Gracilaria vermiculophylla 1 1 3 4 3 3 1 1

Myriophyllum heterophyllum 1 2 3 3 3 3 2 1

Hemigrapsus sanguineus 1 2 2 4 4 3 2 1

Hemigrapsus takanoi 1 2 2 4 4 3 2 1

Celtodoryx ciocalyptoides 2 1 3 5 4 4 3 1

Procambarus clarkii 2 2 2 2 1 3 2 2

Orconectes virilis 2 2 2 2 1 4 3 2

Proterorhinus marmoratus 2 2 2 2 3 2 2 2

Neogobius melanostomus 2 2 2 2 3 2 2 2

Lysichiton americanus  4 2 1 3 2 1 1 2

Sagittaria latifolia 3 3 2 2 2 3 3 2

Corbicula fluminalis 2 2 2 3 3 2 1 2

Homarus americanus 2 3 2 5 4 4 3 2

Rapana venosa 2 3 3 5 4 3 2 2

Linepithema humile 3 3 5 4 3 3 2 2

Egeria densa 3 2 1 2 3 5 3 3

Alopochen aegyptiacus 4 3 2 4 3 4 4 3



Quagga Mussel

Effectiveness low
Practicality v. low
Cost v. high
Impact v. high
Acceptability v. low
Window of opp. high
Likelihood of reintro. v. high
Overall feasibility of eradication v. low

Example (established species): 



Aesculapian Snake

Effectiveness v high
Practicality v high
Cost low
Impact v low
Acceptability mod
Window of opp. long
Likelihood of Reintro. low
Overall feasibility of eradication v high

Example (established species): 



Raccoon

Effectiveness v high
Practicality v high
Cost v low
Impact v low
Acceptability high
Window of opp. mod
Likelihood of Reintro. high
Overall feasibility of eradication v high

Example (horizon species): 



Effectiveness low
Practicality v low
Cost mod
Impact high
Acceptability v low
Window of opportunity short
Likelihood of Reintroduction high
Overall feasibility of eradication v low

Echinogammarus trichiatus

Example (horizon species): 



Effect of environment on feasibility



Prioritisation

 Comparing risk assessment and risk 

management scores
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c. Eradication unlikely to be 
feasible - priority for prevention / 
long term management
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So what?

 Costed, evidence based 

assessment of how GB can 

respond to priorities

 Relatively cheap

 Issues identified

 Need for a ‘standing army’

 Contingency plans in place

 Eradications moving forward



EU Risk Management

 Roy et al 2015

 Of 95 species:

 19 high priorities eradication

 32 high priorities for contingency planning
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What about other types of management?

 Focus on eradication because it is a critical 

part of the CBD approach

 But we do need tools to support long term 

management and prevention



What about other types of management?

 Focus on eradication because it is a critical 

part of the CBD approach

 But we do need tools to support long term 

management and prevention

 However, this approach fits well with horizon 

scanning

 Contingency planning

 Highlighting the importance of prevention species 

we cannot eradicate



www.nonnativespecies.org

Thanks!
olaf.booy@apha.gsi.gov.uk 



End



Terrestrial (1800)

Marine (80)

Freshwater (80)

Environment



Plants (1402)

Other inverts (141)

Vertebrates (50)

Insects (278)

Taxa



0% 20% 40% 60% 80% 100%

Freshwater fish

Amphibians

Reptiles

Birds

Mammals

Inverts

Plants

Native

Non-native

Alien vs. Native
n. =

51

14

9

590

59

c. 32,500

c. 3000



Top 20

Top 10

HIGHMEDLOW

Top 30

OVERALL RISK MANAGEMENT SCORE 
(FEASIBILITY OF ERADICATION)
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Priority Species Code
Highest Threskiornis aethiopicus A1
Very high Nassella neesiana B1

Corvus splendens B1
High Procyon lotor C1

Tamias sibiricus C1
Vespa velutina C3

Medium Nyctereutes procyonoides D1
Microstegium vimineum D1
Ocenebra inornata D1
Homarus americanus1 D3
Neogobius melanostomus1 D3

Low Rapana venosa1 E2
Linepithema humile1 E2
Corbicula fluminalis1 E2
Proterorhinus marmoratus1 E2

Myriophyllum heterophyllum1 E3

Very low Mnemiopsis leidyi1 F2
Echinogammarus trichiatus1 F2

Lowest Celtodoryx ciocalyptoides G1
Gracilaria vermiculophylla G1
Echinogammarus ischnus G1

1 Priority for prevention
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Priority Species Code
Highest None A1
Very high Zamenis longissimus B1

Baccharis halimifolia B1
High Procambarus acutus C1

Sarracenia purpurea C2
Orconectes limosus C2
Ichthyosaura alpestris C3

Moderate Lacerta bilineata D1
Egeria densa D2
Cabomba caroliniana D2
Aponogeton distachyos D2
Podarcis muralis D2
Lysichiton americanus D3
Procambarus clarkii D3
Sagittaria latifolia D3

Low Hydropotes inermis E1
Alopochen aegyptiacus E1
Orconectes virilis1 E2
Dreissena bugensis1 E3
Hemigrapsus sanguineus1 E3
Hemigrapsus takanoi1 E3

1 Priorities for long term management



Review Process

Secretariat

Collate

Programme Board

Prioritise requests

Secretariat

Identify Assessor & 

Commission RA

Risk Assessor

RA produced

Secretariat

Identify peer reviewer 

and intiate review

NNRAP

Reviews and comments 

on RA; determines 

whether fit for purpose

Secretariat

Summarises RA

Requests from GB 

administrations, 

Programme Board, 

horizon Scanning, 

monitoring

Peer Reviewer

Comments

RA approved by 

NNRAP?

Risk Assessor

Responds to comments 

and modifies RA

Yes

No

Programme Board

Adopts RA and summary

Secretariat

Publishes RA 

and alerts 

stakeholders

Stakeholders

Comment on 

evidence in RA



RISK ASSESSMENT

ENTRY
ESTABLISHMENT

SPREAD
IMPACT

RISK MANAGEMENT

PREVENTION
RAPID ERADICATION

MANAGEMENT

PRIORITISATION

DECISION 
MAKERS

INVASIVE SPECIES ACTION PLAN

MANAGEMENT 
SUMMARY

RISK 
SUMMARY

Using risk analysis to inform decision 

making
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Testing the scheme

 XX experts with relevant invasive non-native 

species experience 
 e.g. fish eradication, bird and mammal management, aquatic plant 

management, herptile management, marine management, terrestrial plants 

management, freshwater invert and terrestrial invert management

 Grouped according to expertise:

 Plants

 Marine

 Terrestrial animals

 Freshwater animals



Using the RM scheme

 Robust scores that show the feasibility of 

eradication for 41 species (here and on the 

horizon) and the associated issues

 Clearly documented to help communicate the 

rational

 Ideally need to link these scores with risk in 

order to give an indication of where priority 

may lie 



Plants (1402)

Other inverts (141)

Vertebrates (50)

Insects (278)

Lots of species

c. 2000 in 
Britain
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35% 
since 
1950

… more on the way

10-12 new species PA



Limited resources

2,000 non-native species

200-300 are invasive

Government action on 25


