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Executive summary 

Invasive alien species (IAS) are considered to be one of the greatest threats to biodiversity, 

particularly through their interactions with other drivers of change (MEA 2005, GBO 2011). In recent 

years the European Commission (EC) has intensified their commitment to provide a comprehensive, 

problem-oriented, well-balanced and manageable solution to IAS in Europe. The text of a European 

Union (EU) Regulation is expected to be adopted soon. A core component of the Regulation is a list 

of άIAS ƻŦ 9¦ ŎƻƴŎŜǊƴέ that will be drawn up together with European Member States (MS), based on 

scientifically robust risk assessments as laid down in the Regulation. 

Risk assessment is the technical and objective process of evaluating biological or other scientific and 

economic evidence to identify potentially invasive alien species and determine the level of invasion 

risk associated with a species or pathway and specifically whether an alien species will become 

invasive. An effective and robust risk assessment method is seen as an essential component of IAS 

management (Shine, Kettunen et al. 2010) and a fundamental element of an early warning and 

information system in Europe (Genovesi, Scalera et al. 2010).   

The purpose of this project was to provide a review of available IAS risk analysis protocols and use 

this, coupled with expert opinion, to inform the development of minimum standards necessary to 

ensure effective risk assessment methods for the EU. Additionally we considered gaps in knowledge 

and scope of existing risk analysis methods. Thus, we provide recommendations for developing 

existing risk analysis methods within a framework of minimum standards. Methods compliant with 

the minimum standards will be of value for supporting the development of a draft list of άIAS of EU 

concernέ. Such a list should include species that are already established within the EU but also be 

extended to a scoping study to consider species that are not yet established but that may present a 

significant threat to Europe in the near future.  

Task 1: Literature review and critical assessment of existing risk assessment 
methodologies on IAS 

The purpose of the review was to critically assess the scope, robustness and effectiveness of current 

risk assessment methods and to provide information for their further development in the context of 

the study particularly underpinning the derivation of minimum standards.  

More than 100 relevant publications were derived through a literature search. Only 70 

publications provided original risk assessment protocols and their applications and of these 29 

were selected through filtering to eliminate those which simply described the implementation of 
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an existing protocol to a given geographic region or specific taxonomic groups without 

modification of the assessment protocol.  These 29 protocols were examined further to derive key 

attributes of the risk assessment method to inform the development of minimum standards.  Basic 

information for all 29 risk assessment methods was provided. Case studies for 14 of these protocols 

were included to provide further context for subsequent tasks. The 14 protocols included as case 

studies were selected on the basis of a number of criteria: relevance of the protocol to Europe, 

taxonomic breadth and/or geographic breadth, likely compliance with minimum standards and 

availability of experts with key involvement in the protocol to provide the case study. 

At both the international and regional-level as well as among countries, there is huge variation in 

how the risks posed by alien species are assessed.  Indeed risk assessment protocols vary widely in 

approach, objective, implementation and taxa covered, the majority are based on qualitative 

methods, even though the need to develop quantitative risk assessments has been recognised. 

Major hurdles preventing the use of quantitative risk assessment methods are the lack of data and 

challenges in interpretation and communication. 

Two critical gaps were identified through this task: consideration of ecosystem services and 

evaluation of user-friendliness and consistency of outcomes. Very few risk assessment protocols 

reviewed specifically considered impacts on ecosystem services. Consistency in risk analysis has 

been recently discussed and assessed for pest risk analyses in the EU-funded project PRATIQUE and 

methods to improve consistency have been developed. PRATIQUE only considered the EPPO 

decision support scheme (EPPO DSS), however this work will be extended through consideration of 

additional risk assessments within the current EU-funded COST Action Alien Challenge. 

Task 2: Develop minimum standards for risk assessment methodologies  

The review of characteristics of risk assessments through task 1 resulted in a long-list of attributes. 

The derived attributes ranged from broad consideration of general characteristics including 

description of the species through to criteria relevant to the invasion process including likelihood of 

arrival, establishment and spread. Impacts were classified broadly and included biodiversity and 

socio-economic impacts alongside perspectives influencing impacts such as climate change. 

Additional consideration was given to implementation of the protocol including quality assurance 

and alignment with agreed international standards and policies such as the World Trade 

Organisation (WTO) and relevant EU Directives including the EU Marine Strategy Framework 

Directive (MSFD) and EU Water Framework Directive (WFD). 
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From the long-list the core project team developed and selected a draft short-list of attributes that 

were considered to be relevant for performing risk assessments of IAS. The short-list of minimum 

standards was agreed by the project team and preliminarily reviewed through a pre-workshop 

survey in Task 3. 

Task 3: Risk assessment workshop 

The overarching aim of the risk assessment workshop (27-28th March 2014) was to peer-review the 

derived short-list of minimum standards.  The derived minimum standards are required to underpin 

evaluation of existing risk assessments and ensure they are fit for the purpose of supporting the 

development of a list of άIAS of EU concernέ.  

We aimed to distil the critical components of a risk assessment that, through expert opinion and 

consensus, are agreed necessary to achieve overarching, robust and rigorous assessment of the 

risk of an IAS, regardless of the specific approach taken.  Additionally consideration was given to 

recognized international guidelines and recommendations with relevance to the development of 

minimum standards for risk assessments. 

The workshop included participants from the project team (23 experts from nine organisations) 

and 12 additional invited experts. The invited experts and those from within the team represented 

a breadth of expertise from a variety of perspectives including taxonomic (all taxa, including 

pathogens), environmental (freshwater, marine and terrestrial), impacts (environmental, socio-

economic and health) and disciplines (ecologists, economist, conservation practitioners, scientists, 

policy-makers, risk assessors). Many of the experts had been actively involved in the development, 

testing and implementation of risk assessment protocols for IAS. 

The experts were invited to review and refine the list of attributes derived through Tasks 1 and 2 

for inclusion as potential minimum standards. The long list of attributes of risk assessments derived 

through Task 1 and 2 were circulated in the form of a pre-workshop survey (using Survey Monkey) in 

which the experts were asked to rank the importance of each as a potential minimum standard on a 

scale of 1 (low importance) to 5 (high importance). Experts were also asked to provide additional 

attributes that were not apparent from the long-list. 

The pre-workshop survey revealed a high level of consensus between all experts for most of the 

attr ibutes. However one-third of the experts stated that a totally new EU-wide risk assessment 

system tailored for the new IAS Regulation should be developed. Attributes aligning with socio-
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economic aspects also appeared to cause division in responses by the experts. Furthermore, 

questions relating to cost-benefit led to a high degree of uncertainty with more than a third of 

ǇŀǊǘƛŎƛǇŀƴǘǎ ǊŜǎǇƻƴŘƛƴƎ άǳƴǎǳǊŜέΦ ¢ƘŜ ŘƛǎŀƎǊŜŜƳŜƴǘ ƻǊ ǳƴŎŜǊǘŀƛƴǘȅ ŜȄǇǊŜǎǎŜŘ ōȅ ǊŜǎǇƻƴŘŜƴǘǎ ƻƴ 

these specific themes highlighted the need to ensure that socio-economic considerations were 

included as a substantial component of the workshop programme. 

Clarity is an overarching requirement of risk assessment protocols to ensure consistency. It is of 

utmost importance that a protocol asks questions that are sufficiently clear and understandable for 

assessors. This is essential to ensure that responses (accompanied by an indication of level of 

uncertainty) deliver similar assessments for the same species in the same area, irrespective of the 

identity of the assessors ς as long as these have the necessary expertise or are provided with the 

necessary information. 

Fourteen criteria were agreed, through consensus methods, to represent the minimum standards. 

The minimum standards are: 

1. Description (Taxonomy, invasion history, distribution range (native and introduced), 

geographic scope, socio-economic benefits) 

2. Includes the likelihood of entry, establishment, spread and magnitude of impact 

3. Includes description of the actual and potential distribution, spread and magnitude of 

impact 

4. Has the capacity to assess multiple pathways of entry and spread in the assessment, both 

intentional and unintentional 

5. Can broadly assess environmental impact with respect to biodiversity and ecosystem 

patterns and processes 

6. Can broadly assess environmental impact with respect to ecosystem services 

7. Broadly assesses adverse socio-economic impact 

8. Includes status (threatened or protected) of species or habitat under threat 

9. Includes possible effects of climate change in the foreseeable future 

10. Can be completed even when there is a lack of data or associated information 

11. Documents information sources 

12. Provides a summary of the different components of the assessment in a consistent and 

interpretable form and an overall summary 

13. Includes uncertainty 

14. Includes quality assurance 
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Task 4: Screening of existing risk assessment methodologies 

None of the analysed risk assessment protocols were fully compliant with the minimum standards. 

However, there were a number of protocols that appeared to be compliant with a sufficient number 

of the minimum standards or with the potential to be modified in accordance with the minimum 

standards to be included within Task 4. 

The GB NNRA, EPPO DSS, Harmonia+ and ENSARS were the risk assessment protocols that most 

closely met the minimum standards, they are further referred to as "substantially compliant risk 

assessments". The risk assessments undertaken with the GB NNRA and EPPO DSS were accessible 

and included a range of species. Harmonia+ has potential as a risk assessment protocol with broad 

taxonomic and geographic applicability. It is a comprehensive risk assessment protocol, however it 

has only recently been published and currently no species have been formally assessed using this 

method. ENSARS includes assessments for a number of species but these are not yet formally 

published.  

GB NNRA and Harmonia+ both currently lack inclusion of description of socio-economic benefits. 

However, experts representing these methods acknowledge a willingness to include this aspect as a 

priority in the future. The EPPO DSS and ENSARS already consider such benefits.  

Consideration of possible effects on climate change in the foreseeable future was lacking in most 

protocols. However, the GB NNRA does include climate change considerations. ENSARS, Harmonia+ 

and EPPO fail to include climate change considerations within their protocols but could easily include 

this aspect as a priority for updates in the future. 

Consideration of the effects of IAS on ecosystem services was almost consistently lacking in the 

risk assessment protocols. This was identified through the literature review (Tasks 1 and 2) but was 

confirmed through Task 4. IAS impacts on biodiversity, ecosystem patterns and processes, 

ecosystem services and related socio-economic implications are clearly interlinked. Therefore, there 

are foreseen to be overlaps in how these different impacts are determined in practice: the 

identification of impacts on biodiversity and ecosystem characteristics clearly forms the basis for 

impacts on ecosystem services whereas identifying the impacts on ecosystem services form a key 

conceptual basis for assessing the foreseen socio-economic impacts of IAS invasion.  These overlaps 

ς or synergies - should be taken into consideration when developing these three minimum standards 

further in the future. It is foreseen that a dedicated guidance on how to assess the impact on 

ecosystem services, in the context of EU risk assessments for IAS, would need to be developed.  



Invasive alien species ς framework for the identification of invasive alien species of EU concern (ENV.B.2/ETU/2013/0026) 

 

 

Page 13 of 298 

 

Task 5: Screening of potential άIAS of EU Concernέ and proposal of a list 

Prioritisation of potential άIAS of EU concernέ is essential to both target IAS interventions at the 

species constituting the highest risks and for allocating the limited resources available for invasion 

management based on feasibility of outcomes. The establishment of a risk analysis framework, in 

consultation with the EC, would ensure a coherent and coordinated response to risks of EU 

rŜƭŜǾŀƴŎŜ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ǘŜǊƳŜŘ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ. 

The main objective of the study was to analyse a set of species that have been risk assessed using 

protocols meeting the minimum standards ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ƭƛǎǘ ƻŦ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ. As a result of 

the analysis in Task 4, it was apparent that none of the existing protocols screened, tested and 

discussed within Task 3 meet the full set of minimum standards.  

We proceeded with the analysis of the list of 80 species provided by the Commission against those 

ǇǊƻǘƻŎƻƭǎ ŦƻǊ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǘƘŀǘ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άsubstantially compliantέΦ Due to the lack of 

risk assessment protocols compliant with the minimum standards, it was not possible to obtain a 

fully compliant list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ as initially foreseen. However, four risk 

assessment protocols, namely the EPPO DSS, ENSARS, GB NNRA and Harmonia+, were selected as 

theȅ ƳŜŜǘ άƳƻǎǘέ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƛƴŎƭǳŘŜŘ ŀ ōǊŜŀŘǘƘ ƻŦ ǎǇŜŎƛŜǎ ƛƴ ŜȄƛǎǘƛƴƎ ŀǎǎŜǎǎƳŜƴǘǎ. 

The lists generated from the four selected protocols were thus cross-tabulated against the list of 80 

species provided by the EC. It is important to note that some of the existing assessments (most 

notably within GB NNRA, ENSARS and Harmonia+) apply to a restricted area within Europe and so 

caution in extrapolating outcomes to a European-scale is required. 

In total 50 species are included within the draft list of proposed άIAS of EU concernέ and these 

ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ǘƘǊƻǳƎƘ ǘƘŜ άsubstantially compliantέ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘǎ as posing a medium to high 

risk on biodiversity and/or human health and the economy. Of these 37 are from GB NNRA, 18 

from EPPO and one from ENSARS.  Seven of the species were assessed within more than one 

protocol. The list includes 14 species in addition to those within the original list provided by the EC.   

The draft list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ includes 25 plants, 12 vertebrates, 13 invertebrates 

of which most are found in the terrestrial and freshwater environments (24 and 20 respectively 

whereas only six marine species are included). The draft list is constrained by inclusion of only the 

IAS for which a άǎǳōǎǘŀƴǘƛŀƭƭȅ ŎƻƳǇƭƛŀƴǘέ risk assessment is available. Furthermore, there are 

inherent limitations of a list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ compiled on the basis of risk 

assessment protocols which do not fully comply with the agreed minimum standards.  This is 
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reflected in a number of shortcomings or inconsistencies resulting from the outcomes of the four 

protocols which were used to draft the list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ 

Concluding remarks and key recommendations 

Available risk assessment protocols that meet the minimum standards are an important step in 

ŘŜǾŜƭƻǇƛƴƎ ŀ ƭƛǎǘ ƻŦ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ  Refinements to existing risk assessment protocols are 

required to ensure they include consideration of ecosystem services, climate change and adverse 

impacts on socio-economic benefits. As these criteria are encompassed it will be necessary to 

critically test and evaluate the performance of these modified protocols as it is necessary to improve 

consistency of outcomes.   

Support should be given to enable developments to modify risk assessment protocols within their 

mandate to comply with the new EU Regulation.  This should include the development of 

appropriate guidance on the interpretation and use of minimum standards where required. 

Additionally the importance of national impact assessment protocols should be recognised with 

consideration given to modifications of methods to provide a scientific basis for EU assessments. 

These assessments should serve as source to identify potential additional ΨL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴΩ ŀƴŘ 

evaluation of the list. 

Impact assessments are not compliant with the minimum standards because of lack of 

consideration of mechanisms of introduction and establishment.  However, impact assessments 

provide a detailed basis upon which to quantify the impacts of IAS and include aspects that could 

be considered for inclusion within full risk assessments. The risk assessment methods based on the 

protocol devised by EPPO DSS, namely GB NNRA and ENSARS, provide a basis on which to begin 

developing a list of ΨIAS of EU concernΩ. However, the breadth of species considered relevant is 

influenced by the original purposes of both protocols. Harmonia+ is a new and promising risk 

assessment method. It will be essential to consider the relevance of this protocol as one of the key 

players going forward.   

A critical issue exists in the simplification of extrapolating national or regional assessments to the 

total area of the EU. The EU is rich in biodiversity and is a highly heterogeneous and large territory 

and so risk assessments of IAS may differ substantially when different regions are considered. 

Consideration of European biogeographic regions as contex for existing national risk assessments 

protocols would be appropriate. It is essential to ensure that risk assessments undertaken for 

restricted regions within Europe (such as the GB NNRA, ENSARS and Harmonia+) have relevance to 
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the EU as outlined above.  Review of the applicability of such assessments for EU relevance is 

unlikely to be trivial for many IAS. Re-assessment of risks identified through national risk assessment 

protocols at the EU level (with consideration of biogeographic regions) through scientific experts 

should be prioritised.  

Further development of the list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ is necessary and should involve 

scientific experts based on the framework provided by the new EU Regulation. It will be essential 

to develop a process for consolidating the draft list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ ǘƘǊƻǳƎƘ 

involvement of scientific experts. The list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ǊŜǾƛŜǿŜŘ 

on a regular basis to ensure it remains current as the number of new arrivals escalates. Equally the 

knowledge underpinning our understanding of invasions and environmental change will improve and 

additional relevant concepts will emerge. Therefore, periodically it will be necessary not only to 

review the list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ ōǳǘ ŀƭǎƻ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ǳǇƻƴ 

which it is based as, for example, understanding increases and evidence suggests the need to modify 

minimum standards or indeed include additional minimum standards.   

Consideration of the establishment of a formal procedure for evaluating the list of proposed άL!{ 

ƻŦ 9¦ ŎƻƴŎŜǊƴέ after 2016 should be prioritised. It will be essential to provide support for 

cooperation between scientific experts (responsible for the risk assessments) and the Member State 

and stakeholder experts (responsible for the risk management and communication).  Indeed before 

ǘƘŜ Ŧƛƴŀƭ ƭƛǎǘ ƻŦ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ ƛǎ ŘŜǘŜǊƳƛƴŜŘ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ ŦŀŎǘƻǊǎ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ƛƴǘƻ 

account, such as how widespread the species is within the EU, what benefits are associated with the 

species and the cost-benefit of adding the species to the ƭƛǎǘ ƻŦ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴϦΦ 
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Acronyms 

IAS ς Invasive Alien Species 

BELSPO ς Belgian Science Policy Office 

BfN ς German  Agency for Nature Conservation 

BINPAS ς Bioinvasion impact (biopollution) assessment system 

CBD ς Convention on Biological Diversity 

CEC ς Commission for Environmental Cooperation 

CEFAS ς Centre for Environment, Fisheries & Aquaculture Science 

CEH ς Centre for Ecology & Hydrology 

CICES ς Common International Classification of Ecosystem Services 

COST ς European Cooperation in Science and Technology 

EAA ς Environment Agency Austria 

ENSARS ς European Non-native Species in Aquaculture Risk Assessment Scheme  

EPPO ς European and Mediterranean Plant Protection Organisation 

EPPO DSS ς EPPO Decision Support Scheme 

EPPO PP ς EPPO Prioritization Process 

EPPO PRA ς EPPO Pest Risk Analysis 

EC ς European Commission 

EC-ASR ς Council Regulation No. 708/2007 of 11 June 2007 concerning use of alien and locally-

absent species in aquaculture 

EFSA PLH for PRA ς European Food Safety Authority Panel on Plant Health for Pest Risk Analysis 

EU ς European Union 
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FI-ISK ς Freshwater Invertebrate Invasiveness Screening Kit 

FISK ς Fish Invasiveness Screening Kit 

GABLIS ς German-Austrian Black List Information System 

GB NNRA ς Great Britain Non-Native Risk Assessment 

GISD ς Global Invasive Species Database 

GISS ς Generic Impact-Scoring System 

IAP ς Invasive Alien Plants 

IEEP ς Institute for European Environmental Policy 

INBO ς Research Institute for Nature and Forest 

INRA ς French National Institute for Agricultural Research 

IPPC ς International Plant protection Convention 

ISEIA ς Invasive Species Environmental Impact Assessment Protocol 

ISPM ς International Standards for Phytosanitary Measures 

ISSG ς Invasive Species Specialist Group 

IUCN ς International Union for Conservation of Nature 

MAES ς Mapping and Assessment of Ecosystems and their Services 

MEA ς Millennium Ecosystem Assessment 

MS ς Member State 

MSFD ς Marine Strategy Framework Directive 

NAAEC ς North American Agreement on Environmental Cooperation 

NAFTA ς North American Free Trade Agreement 

NIS ς non-indigenous species 
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NNSS ς GB non-native species secretariat 

OIE ς World Organisation for Animal Health 

PRA ς Pest Risk Analysis  

PRATIQUE ς Pest Risk Analysis TechnIQUES 

RA ς Risk assessment 

SPS ς Sanitary and Phytosanitary Measures 

TEEB ς The Economics of Ecosystems and Biodiversity 

WFD ς Water Framework Directive 

WoRMS ς World Register of Marine Species 

WRA ς Weed Risk Assessment 

WTO ς World Trade Organisation 
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Glossary 

Alien species (= non-native species) are species introduced (i.e. by human action) outside their 

natural past or present distribution; including any part, gametes, seeds, eggs or propagules of such 

species that might survive and subsequently reproduce as defined by the Convention on Biological 

Diversity (CBD). Lower taxonomic ranks such as subspecies, varieties, races or provenances can also 

be non-native. 

Biodiversity is biological diversity at all scales: the variety of ecosystems in a landscape; the number 

and relative abundance of species in an ecosystem; and genetic diversity within and between 

populations as defined by the Convention on Biological Diversity (CBD). 

Ecosystem services are the benefits people obtain from ecosystem processes and functions as 

defined by the Convention on Biological Diversity (CBD). 

Invasive alien species (IAS) are species that are initially transported through human action outside 

of their natural range across ecological barriers, and that then survive, reproduce and spread, and 

that have negative impacts on the ecology of their new location and / or serious economic and social 

consequences as defined by the Convention on Biological Diversity (CBD). 

Minimum standards are common criteria which provide a framework to ensure that risk assessment 

protocols are effective and of sufficient scope and robustness to ensure compliance with the rules of 

the WTO.  

Risk analysis is a broad term encompassing a complex process involving both risk assessment and 

risk management (Genovesi, Scalera et al. 2010). In the context of IAS, it involves the evaluation of 

the likelihood of entry, establishment or spread of an alien species in a given area, and of the 

associated potential biological and economic consequences, taking into account possible 

management options that could prevent spread or impacts.  

Risk assessment of IAS is the technical and objective process of evaluating biological or other 

scientific and economic evidence to identify potentially invasive species and determine the level of 

invasion risk associated with a species or pathway  and specifically whether an alien species will 

become invasive (Genovesi, Scalera et al. 2010).  

Risk management of IAS involves the evaluation and selection of options to reduce or mitigate the 

risks of introduction and spread of an invasive alien species.  
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Introduction 

Invasive alien species (IAS) are considered to be one of the greatest threats to biodiversity, 

particularly through their interactions with other drivers of change (MEA 2005, GBO 2011). Several 

international agreements recognize the negative effects of IAS and reflect the growing concerns of 

policy, stakeholders and society. For example, European countries have obligations in relation to 

alien species aƴŘ Ƴǳǎǘ άǎǘǊƛŎǘƭȅ ŎƻƴǘǊƻƭ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ƴƻƴ-ƛƴŘƛƎŜƴƻǳǎ ǎǇŜŎƛŜǎέ ό.ŜǊƴ 

/ƻƴǾŜƴǘƛƻƴ ƻƴ ǘƘŜ /ƻƴǎŜǊǾŀǘƛƻƴ ƻŦ 9ǳǊƻǇŜŀƴ ²ƛƭŘƭƛŦŜ ϧ bŀǘǳǊŀƭ Iŀōƛǘŀǘǎύ ŀƴŘ άŜǊŀŘƛŎŀǘŜ ǘƘƻǎŜ ŀƭƛŜƴ 

ǎǇŜŎƛŜǎ ǿƘƛŎƘ ǘƘǊŜŀǘŜƴ ŜŎƻǎȅǎǘŜƳǎΣ Ƙŀōƛǘŀǘǎ ƻǊ ǎǇŜŎƛŜǎέ ό¦b /ƻƴǾŜƴǘƛƻƴ ƻƴ .ƛƻƭƻƎƛcal Diversity).  

In recent years the European Commission (EC) has intensified its commitment to provide a 

comprehensive, problem-oriented, well-balanced and manageable solution to IAS introduced and 

established within Europe. It is recognized that the priorities are to protect native biodiversity and 

related ecosystem services, as well as to minimize and mitigate the human health or economic 

impacts that these IAS can have. Recently, an agreement on the text of an European Union (EU) 

Regulation was found by the European Council and Parliament; formal adoption is expected to take 

place in autumn 2014.  The Regulation should ensure harmonisation and prioritization at the EU-

level recognizing the importance of prevention, early warning and rapid response. Risk analysis 

(encompassing risk assessment, risk management and risk communication) is a vital component of a 

sound IAS policy and the decision-making process. Indeed risk analysis is essential for underpinning 

many components of IAS policy, including prevention (informing legislation and justification of 

restrictions), early warning and rapid response (prioritizing action and guiding surveillance) and long-

term control (prioritizing species for control). A core component of the RŜƎǳƭŀǘƛƻƴ ƛǎ ŀ ƭƛǎǘ ƻŦ ΨL!{ ƻŦ 

9¦ ŎƻƴŎŜǊƴΩ ǘƘŀǘ ǿƛƭƭ ōŜ ŘǊŀǿƴ ǳǇ ǘƻƎŜǘƘŜǊ ǿƛǘƘ 9ǳǊƻǇŜŀƴ aŜƳōŜǊ {ǘŀǘŜǎΣ ōŀǎŜŘ ƻƴ ǎŎƛŜƴǘƛŦƛŎally 

robust risk assessments as laid down in the Regulation.  

Defining risk analysis, risk assessment and risk management 

Risk analysis is a broad term encompassing a complex process involving both risk assessment and 

risk management (Genovesi, Scalera et al. 2010). In the context of IAS it involves the evaluation of 

the likelihood of entry, establishment or spread of an alien species in a given area, and of the 

associated potential biological and economic consequences, taking into account possible 

management options that could prevent spread or impacts. Within this, risk assessment is the 

technical and objective process of evaluating biological or other scientific and economic evidence to 

identify potentially invasive species and determine the level of invasion risk associated with a species 

or pathway  and specifically whether an alien species will become invasive (Genovesi, Scalera et al. 
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2010). Risk management of IAS involves the evaluation and selection of options to reduce or 

mitigate the risks of introduction and spread of an invasive alien species. An effective and robust risk 

assessment method is seen as an essential component of IAS management (Shine, Kettunen et al. 

2010) and a fundamental element of an early warning and information system in Europe (Genovesi, 

Scalera et al. 2010). Indeed prevention and rapid response rely on identifying which alien species are 

most likely to cause a threat within the invaded area (Shine, Kettunen et al. 2010).   

Risk assessment can involve very different levels of accuracy, depending on the objectives of the 

evaluation (Genovesi, Scalera et al. 2010). For example, when deciding how to respond to a new 

incursion, a quick screening of the risks associated with an introduced species is in general more 

than sufficient to identify the appropriate response. When prioritizing control actions on species 

already established or about to enter the assessed area, assessments focus largely on actual or 

ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƛƴ άƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘ ǎŎƘŜƳŜǎέΦ IƻǿŜǾŜǊΣ when assessment is aimed at 

supporting regulations of trade, usually a full and comprehensive risk assessment is required for 

legal reasons. In line with the tender specifications we focused on the process of risk assessment but 

summarise other elements within risk analysis methods as appropriate. 

Robust risk assessment methods are required to provide the foundation upon which to base 

measures that may affect imports into the EU and future agreements with trade partners without 

infringing the rules and disciplines of the World Trade Organisation (WTO) (Shine, Kettunen et al. 

2010). There are a number of risk assessment methods available throughout Europe ranging from 

quick screening to impact assessment and full risk assessment and, depending on the assessment, 

covering a range of different groups of species / organism, but the lack of a common framework for 

assessing risks posed by IAS is seen as a key gap (Shine, Kettunen et al. 2010, Sandvik, Sæther et al. 

2013). Indeed at both the international and regional level as well as among countries, there is huge 

variation in how the risks posed by alien species are assessed (WTO 1994, Pheloung, Williams et al. 

1999, USDA 2000, CFIA 2001, FAO 2004, Baker, Hulme et al. 2005, Weber, Köhler et al. 2005, 

Gederaas, Salvesen et al. 2007, Bomford 2008, Invasive Species Ireland 2008, Branquart 2009, CEC 

2009, Brunel, Branquart et al. 2010, Kumschick and Nentwig 2010, Essl, Nehring et al. 2011, PLH 

2011). These assessment schemes vary widely in approach, objective, implementation and taxa 

covered (Verbrugge, Leuven et al. 2010), and the majority are based on qualitative methods, even 

though the need to develop quantitative risk assessments has been recognised (Genovesi, Scalera et 

al. 2010, Leung, Roura-Pascual et al. 2012). Major hurdles preventing the use of quantitative risk 

assessment methods are the lack of data (Kulhanek, Ricciardi et al. 2011) and challenges in 

interpretation and communication (Biosecurity New Zealand 2006).  
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Verbrugge et al. (2012) compared risk classifications for 25 aquatic alien species using different 

European risk identification protocols and found that for 72% of the species, the classifications were 

dissimilar between protocols/countries and concluded that differences resulted not only from 

differences in the protocols and data availability, but also from ΨnaturalΩ biogeographic patterns. The 

authors call for a European standardization of risk assessment protocols and assessments tailored to 

the biogeographical rather than the country level (Verbrugge, van der Velde et al. 2012). Similarly, 

three risk assessment schemes were compared, with regard to their capacity to predict 180 alien 

woody plant species invasions in the Czech Republic, including invasive, naturalized but non-

invasive, and casual species as well as species not yet reported to escape from cultivation (tȅǑŜƪΣ 

Danihelka et al. 2012). They found that the (Australian) Weed Risk Assessment model with additional 

analysis (Daehler, Denslow et al. 2004) performed best.  

The purpose of this project was to provide a brief overview of available IAS risk assessment protocols 

and use this, coupled with expert opinion, to inform the development of minimum standards with 

which a risk assessment method should comply in order to constitute a suitably robust risk 

assessment to support the development of a list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ Additionally we 

considered gaps in knowledge and scope of existing risk analysis methods. Thus, we provide 

recommendations for developing existing risk analysis methods within a framework of minimum 

standards. The proposed minimum standards will be of value for development of an initial list of 

proposed άIAS of EU concernέ including species that are already established within the EU but also 

extended to a scoping study to consider species that are not yet established but that may present a 

significant threat in future.  
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General approach 

The project was divided into five tasks and associated subtasks (Figure 1) in recognition of this aim: 

Task 1: Literature review and critical assessment of existing risk assessment methodologies on IAS 

Task 1.1: Critically review scope of current risk assessments 

Task 1.2: Identify gaps and scope in risk assessment 

Task 2: Develop minimum standards for risk assessment methodologies 

Task 2.1: Produce a database of traits from risk assessment review in task 1 to inform 

recommendation of minimum standards 

Task 2.2: Proposed minimum standards for review 

Task 3: Risk Assessment workshop 

Task 3.1: Identify and approve experts to attend the workshop  

Task 3.2: Dissemination of project documents to approved experts 

Task 3.3: The workshop 

Task 3.4: Summarise the findings from the workshop 

Task 4: Screening of existing risk assessment methodologies 

Task 4.1: Compile and review table outlining results of screening of existing risk assessment 

methods 

Task 4.2: Detailed overview of risk assessments that meet the minimum standards 

Task 5: Screening of potential IAS of EU Concern and proposal of a list 

Task 5.1: Compile the list of species for screening 

Task 5.2: Assess the species against the minimum standards  

Task 5.3: Propose list of άL!{ ƻŦ 9¦ Ŏoncernέ 



Invasive alien species ς framework for the identification of invasive alien species of EU concern (ENV.B.2/ETU/2013/0026) 

 

 

Page 24 of 298 

 

 

Figure 1: Flow diagram illustrating the links between tasks and iterative approach to the research 
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Task 1: Literature review and assessment of existing risk assessment 
methodologies on IAS 

Task overview 

The purpose of the review was to extract attributes from current risk assessment methods with 

relevance for the derivation of minimum standards. Through this task we compiled and reviewed the 

scientific and other literature (including policy-related publications) alongside online internet 

sources related to IAS risk assessment (drawing broadly on available risk analysis, risk assessment 

and risk management methods). The focus was on existing methods in Europe, but relevant risk 

assessment methods from all over the world were explored.  

Task 1.1: Review scope of current risk assessments for developing minimum 
standards 

It is recognized that historically, the development of risk assessment tools in regions affected most 

by IAS is significantly ahead of Europe, e.g. for Australia, New Zealand, North America, and South 

Africa (Pheloung, Williams et al. 1999, Biosecurity Australia 2001, Robertson, Villet et al. 2003, 

Morse, Randall et al. 2004, Biosecurity New Zealand 2006). In recent years, risk analysis systems 

based on a specified set of criteria have become available for an increasing number of European 

countries (Baker, Hulme et al. 2005, Weber, Köhler et al. 2005, Baker, Black et al. 2008, Invasive 

Species Ireland 2008, Kenis and Bacher 2010, Essl, Nehring et al. 2011, Gederaas, Moen et al. 2013). 

However, there is considerable confusion with respect to the definitions and delimitations of the 

terms in use to describe risk analysis and associated processes. Such lack of clarity can complicate 

discussions and impede comparisons between different systems (Table 1.1).  

Table 1.1: Selected definitions of key terms (risk analysis, risk assessment, risk management and risk 
communication) from international conventions and standards with reference to supporting 
documents from WHO, IPPC, OIE and CBD. 

Definitions of risk analysis 

Risk analysis is made up of three components: 
risk assessment, risk management, risk 
communication 

http://www.who.int/foodsafety/micro/riskassessm
ent/en/ 

http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.who.int/foodsafety/micro/riskassessment/en/
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Risk analysis refers to (1) the assessment of the 
consequences of the introduction and of the 
likelihood of establishment of an alien species 
using science-based information (i.e., risk 
assessment), and (2) to the identification of 
measures that can be implemented to reduce or 
manage these risks (i.e. risk management), taking 
into account socio-economic and cultural 
considerations. 

https://www.cbd.int/invasive/terms.shtm 

Risk analysis is the process of evaluating 
biological or other scientific and economic 
evidence to determine whether a pest should be 
regulated and the strength of any phytosanitary 
measures to be taken against it 

https://www.ippc.int/publications/glossary-
phytosanitary-terms 

Risk analysis is the process composed of hazard 
identification, risk assessment, risk management 
and risk communication. 

http://www.oie.int/en/international-standard-
setting/terrestrial-code/access-
online/?htmfile=glossaire.htm 

Definitions of risk assessment 

Risk assessment is the scientific evaluation of 
known or potential adverse health effects 
resulting from human exposure to food borne 
hazards. The process consists of the following 
steps: hazard identification, hazard 
characterization, exposure assessment, risk 
characterization.  

http://www.who.int/fo odsafety/micro/riskassessm
ent/en/ 

Risk assessment is the evaluation of the 
likelihood of entry, establishment or spread of a 
pest or disease within the territory of an 
importing Member State according to the 
sanitary or phytosanitary measures which might 
be applied, and of the associated potential 
biological and economic consequences; or the 
evaluation of the potential for adverse effects on 
human or animal health arising from the 
presence of additives, contaminants, toxins or 
disease-causing organisms in food, beverages or 
food. 

http://www.wto.org/english/tratop_e/sps_e/spsag
r_e.htm 

Risk assessment is the evaluation of the 
probability of the introduction and spread of a 
pest and of the associated potential economic 
consequences. 

https://www.ippc.int/publications/glossary-
phytosanitary-terms 

Risk assessment refers to the evaluation of the 
likelihood and the biological and economic 
consequences of entry, establishment, or spread 
of a hazard within the territory of an importing 
country. 

http://w ww.oie.int/en/international-standard-
setting/terrestrial-code/access-
online/?htmfile=glossaire.htm 

Definitions of risk management 

https://www.cbd.int/invasive/terms.shtml
https://www.ippc.int/publications/glossary-phytosanitary-terms
https://www.ippc.int/publications/glossary-phytosanitary-terms
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.wto.org/english/tratop_e/sps_e/spsagr_e.html
http://www.wto.org/english/tratop_e/sps_e/spsagr_e.html
https://www.ippc.int/publications/glossary-phytosanitary-terms
https://www.ippc.int/publications/glossary-phytosanitary-terms
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
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Risk management is the process of weighing 
policy alternatives to accept, minimize or reduce 
assessed risks and to select and implement 
appropriate options.  

http://www.who.int/foodsafety/micro/riskassessm
ent/en/ 

Risk management is the evaluation and selection 
of options to reduce the risk of introduction and 
spread of a pest. 

https://www.ippc.int/publications/glossary-
phytosanitary-terms 

Risk management is the process of identifying, 
selecting and implementing measures that can 
be applied to reduce the level of risk. 

http://www.oie.int/en/international-standard-
setting/terrestrial-code/access-
online/?htmfile=glossaire.htm 

Definitions of risk communication 

Risk communication is an interactive process of 
exchange of information and opinion on risk 
among risk assessors, risk managers, and other 
interested parties.  

http://www.who.int/foodsafety/micro/riskassessm
ent/en/ 

Risk communication is the interactive exchange 
of information on risk among risk assessors, risk 
managers and other interested parties. 

http://www.oie.int/en/international-standard-
setting/terrestrial-code/access-
online/?htmfile=glossaire.htm 

International definitions and requirements on risk assessment  

Risk assessment is defined by the WTO ŀǎ ΨǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŜƴǘǊȅΣ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻǊ 

spread of a pest or disease within the territory of an importing Member according to the sanitary or 

phytosanitary measures which might be applied, and of the associated potential biological and 

ŜŎƻƴƻƳƛŎ ŎƻƴǎŜǉǳŜƴŎŜǎΩΦ The World Organisation for Animal Health (OIE) defines risk assessment as 

Ψthe evaluation of the likelihood and the biological and economic consequences of entry, 

establishment and spread of a hazard within the territory of an importing countryΩΦ ²ƛǘƘƛƴ the 

International Plant Protection Convention, pest risk assessment is defined as Ψthe evaluation of the 

probability of the introduction and spread of a pest and the magnitude of the associated potential 

economic consequencesΩΦ The Convention on Biological Diversity (CBD) is an important convention 

for biodiversity related matters, including IAS. However, it is not a standard-setting organization that 

is recognized by the WTO, and for risk analysis, the CBD follows the WTO, International Plant 

protection Convention (IPPC) and OIE definitions.  

The WTO, IPPC and OIE are organizations responsible for setting standards and all have similar 

definitions of risk assessment. The WTO also defines principles for risk analysis, which in general 

should be based on available scientific evidence and undertaken in an independent, objective and 

transparent manner. The main OIE Standards on risk assessment are Import risk analysis1 and 

                                                           
1
http://www.oie.int/index.php?id=169&L=0&htmfile=chapitre_1.2.1.htm  

http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.who.int/foodsafety/micro/riskassessment/en/
https://www.ippc.int/publications/glossary-phytosanitary-terms
https://www.ippc.int/publications/glossary-phytosanitary-terms
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.who.int/foodsafety/micro/riskassessment/en/
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/?htmfile=glossaire.html
http://www.oie.int/index.php?id=169&L=0&htmfile=chapitre_1.2.1.htm
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Guidelines for assessing the risk of non-native animals becoming invasive2. The main IPPC Standard 

is the ISPM3 11 Pest risk analysis for quarantine pests4. To be consistent with OIE and IPPC a risk 

assessment has to consider several elements that are summarized in Table 1.2. 

Table 1.2: Comparison of criteria that a risk assessment has to consider to be consistent with OIE 
and IPPC requirements. Note that these criteria have been developed for quarantine pests. 

 OIE IPPC 

Criteria for 
inclusion of a 
species on an 
official list 

Alien species + international spread + 
limited distribution + impacts or potential 
impacts on human or animal health + 
management possible 

Alien species + absent or limited 
distributed + controlled + impacts to 
plants including the environment + 
establishment and spread potential 

Qualitative/ 

Quantitative 

Risk assessment may be qualitative or 
quantitative. 

- 

Distribution of the 
pest under study 

At least one country has demonstrated 
freedom or impending freedom from 
the disease, infection or infestation. 

Pest absent from all or a defined part 
of the PRA area. If the pest is present 
but not widely distributed, it should 
be under official control in the near 
future. 

Information used Should be well documented and 
supported with references to the 
scientific literature including other 
sources (including expert opinion). 

Scientific publications as well as 
technical information such as data 
from surveys and interceptions may 
be relevant. Expert judgment may be 
used if appropriate.  

 

Uncertainties Should document the uncertainties and 
the assumptions made and the effects of 
these on the final risk estimate. 

Degree of uncertainty should be 
documented. 

Updating Should be amenable to updating when 
additional information becomes 
available. 

- 

Entry Entry assessment, including information 
on biological factors, country factor, 
commodity factors. 

Pathways from the exporting country 
to the destination, and the frequency 
and quantity of pests associated with 
them. All relevant pathways should be 
considered.  

Exposure/ 

establishment and 
spread 

Exposure assessment / establishment and 
spread for invasive animals. 

Probability of establishment and 
spread. 

Consequence/ Describes the potential consequences of Assessment of potential economic 

                                                           

2
http://www.oie.int/fileadmin/Home/eng/Our_scientific_expertise/docs/pdf/OIEGuidelines_NonNativeAnimal

s_2012.pdf 
3
International Standard on Phytosanitary Measures  

4
https://www.ippc.int/sites/default/files/documents/1367503175_ISPM_11_2013_En_2013 -05-02.pdf  

http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_maladie
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_infection
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_infestation
http://www.oie.int/fileadmin/Home/eng/Our_scientific_expertise/docs/pdf/OIEGuidelines_NonNativeAnimals_2012.pdf
http://www.oie.int/fileadmin/Home/eng/Our_scientific_expertise/docs/pdf/OIEGuidelines_NonNativeAnimals_2012.pdf
https://www.ippc.int/sites/default/files/documents/1367503175_ISPM_11_2013_En_2013-05-02.pdf
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Impact assessment a given exposure and estimates the 
probability of them occurring / includes 
direct consequences and indirect 
consequences for invasive animals. 

consequences including direct and 
indirect pest effects, commercial 
consequences, non-commercial and 
environmental consequences. 

Overall risk Produce overall measures of risk. Conclusion of the pest risk 
assessment. 

It should be further noted that the scope of application for both the OIE and IPPC are clearly defined 

and the two systems are relevant for different organisms (Table 1.3). IPPC has a mandate for IAS that 

are plant pests, absent or limited in distribution and subject to official control. Such IAS should be 

considered as quarantine pests and are subject to IPPC provisions. However, a gap has been 

identified for animals that are IAS but are not pests of plants under the IPPC. OIE has a mandate for 

assessing the disease risks associated with the importation of animals, animal products, animal 

genetic material, feedstuffs, biological products and pathogenic material that affect human or 

animal health. The OIE has developed guidelines for assessing the risk of alien animals becoming 

invasive, but does not provide standards for animals that are not considered as IAS. In a recent 

review it was concluded that while some IAS (such as diseases of humans and livestock) are 

addressed by international agreements that coordinate efforts to reduce their impact, IAS that cause 

environmental impacts are almost exclusively managed at the national level (Perrings, Dehnen-

Schmutz et al. 2005). More detailed criteria for the inclusion of diseases, infections and infestations 

on the OIE list include, for example, that spread of the agent via live animals or their products or 

vectors has been proven and severe/significant consequences to humans, domestic animals or wild 

animal populations has been shown (OIE 2011).  
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Table 1.3: Summary of the convention (IPCC or OIE) that should be followed for a risk assessment 
according to the type of organism concerned and the type of impacts considered. 

Type of impacts Virus Bacteria Nematodes Fungi Terrestrial 
invertebrates 

Plants Mammals 

Cultivated or 
wild plants 
(including 
agriculture), 
the 
environment, 
other social 
impacts  

IPPC IPPC IPPC IPPC IPPC IPPC 
(Annex 4) 

- 

Human or 
animal health, 
the 
environment 
and the 
economy  

OIE OIE OIE? OIE? OIE? -? OIE 
(guideline 
on invasive 
animals) 

 

The objectives of the forthcoming EU Regulation will be achieved in accordance with the Agreement 

on the Application of Sanitary and Phytosanitary Measures (SPS Agreement). The International 

Office of Epizootics and the International Plant Protection Conventions are also relevant. It is, 

therefore, useful to consider the scope of international standards for informing the development of 

minimum standards.   

International standards: informing the development of minimum standards 

SPS Agreement 

The requirements on risk assessment in these international conventions primarily rely on the 

Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement 

http://www.worldtradelaw.net/uragreements/spsagreement.pdf) of the World Trade Organization 

(WTO). It applies to all sanitary and phytosanitary measures which may, directly or indirectly, affect 

international trade. The SPS Agreement provides principles for its Member countries to take sanitary 

and phytosanitary measures necessary for the protection of human, animal or plant life or health.  

Principles for taking measures are as follows:  

¶ Based on scientific principles  

¶ Non discriminant  

http://www.worldtradelaw.net/uragreements/spsagreement.pdf
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¶ Equivalence  

¶ Adaptation to conditions (geography, ecosystems, etc.)  

¶ Transparency  

In addition, measures should be based on a risk assessment which:  

¶ Shall take into account available scientific evidence  

¶ Shall take into account relevant economic factors: the potential damage in terms of loss of 

production or sales in the event of the entry, establishment or spread of a pest or disease; 

the cost of control or eradication in the territory of the importing Member; the relative cost-

effectiveness of alternative approaches to limiting risks  

¶ Shall take into account the objective of minimizing negative trade effects  

Animal Health: International Office of Epizootics  

The risk analysis should be transparent, objective and defensible. The components are hazard 

identification, risk assessment, risk management and risk communication. The risk assessment may 

be qualitative or quantitative.  

Hazard identification  

It is necessary to identify whether each potential hazard is already present in the importing country, 

and whether it is a notifiable disease or is subject to control or eradication in that country and to 

ensure that import measures are not more trade restrictive than those applied within the country.  

Risk assessment (WTO 1994). 

Risk assessments should be well documented and supported with references to the scientific 

literature including peer-reviewed and other sources (expert opinion). It should document the 

uncertainties and the assumptions made and the effects of these on the final risk estimate. Risk 

assessment should be amenable to updating when additional information becomes available.  

The following steps should be considered in risk assessment:  

¶ Entry assessment - consists of describing the biological pathways necessary for an 

importation activity to introduce pathogenic agents into a particular environment, and 

estimating the probability of that complete process occurring, either qualitatively or 
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quantitatively.  It may include such information: biological factors (species and age of 

animals, vaccination, treatment, etc.), country factor (incidence of prevalence, control 

programmes), commodity factors (quantity of the commodity, ease of contamination, etc.). 

¶ Exposure assessment - consists of describing the biological pathways necessary for exposure 

of animals and humans in the importing country to the hazards (in this case the pathogenic 

agent) from a given risk source, and estimating the probability of the exposure occurring, 

either qualitatively or quantitatively. The probability of exposure may include biological 

factors (properties of the agent), country factors (presence of the potential vector, human 

and animal demographic, etc.), commodity factors (quantity of commodity imported, 

intended use of the imported animals products, etc.). 

¶ Consequence assessment - consists of describing the relationship between specified 

exposures to a biological agent and the consequences of those exposures, it describes the 

potential consequences of a given exposure and estimates the probability of them occurring. 

¶ Risk estimation - consists of integrating the results from the entry assessment, exposure 

assessment and consequence assessment to produce overall measures of risk.  

Plant Health: International Plant Protection Convention  

In conducting a pest risk analysis (PRA), the obligations established in the IPPC should be taken into 

account (IPPC 2013). Those of particular relevance to the PRA process include: cooperation in the 

provision of information, minimal impact, non-discrimination, harmonization, transparency, 

avoidance of undue delay. Scientific publications as well as technical information such as data from 

surveys and interceptions may be relevant. Expert judgment may be used if appropriate. Degree of 

uncertainty should be documented.  

Where the PRA is specifically aimed at determining if the pest should be regulated as a quarantine 

pest, ISPM 11 (IPPC 2013) is relevant for organisms that appear to meet the following criteria:  

¶ not present in the PRA area or, if present, of limited distribution and subject to official 

control or being considered for official control  

¶ having the potential to cause injury to plants or plant products in the PRA area  

¶ having the potential to establish and spread in the PRA area  

Pest introduction is comprised of both entry and establishment. Assessing the probability of 

introduction requires an analysis of each of the pathways with which a pest may be associated. This 

includes:  
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¶ Probability of entry - it depends on the pathways from the exporting country to the 

destination, and the frequency and quantity of pests associated with them. All relevant 

pathways should be considered. Aspects to be considered also include the probability of the 

pest to be associated with the pathways at origin, the probability of survival during transport 

or storage, the probability of the pest surviving existing pest management procedures as 

well as the probability of transfer to a suitable host.  

¶ Probability of establishment - including availability of suitable hosts, alternate hosts and 

vectors, suitability of the environment, cultural practices and control measures.  

¶ Probability of spread after establishment - including dispersal ability, availability of suitable 

hosts, alternate hosts and vectors, suitability of the environment, cultural practices and 

control measures.  

¶ Assessment of potential economic consequences - including direct and indirect pest effects, 

commercial consequences, non-commercial and environmental consequences.  

Identification of relevant risk assessment protocols 

There have been a number of recent reviews of risk assessment protocols and implementation 

(Baker, Battisti et al. 2009, Essl, Nehring et al. 2011). Therefore, we did not consider it necessary to 

repeat such a review process but instead collated risk and impact assessment protocols to derive 

attributes included within them. This was necessary to underpin all subsequent tasks. To identify the 

most relevant publications (and consequently protocols) we followed a step-wise process: 

Step 1 - A literature search for IAS-risk assessment protocols and applications revealed more than 

100 relevant publications and reports (Annex 1). The search was performed using the internet and 

scientific literature databases (Thomson Reuters Web of Science, Google Scholar) which were 

investigated through different combinations of relevant keywords (risk analysis, risk assessment, 

invasive alien species, non-native, biological invasions, black list, pathways, uncertainty, biosecurity).  

Step 2 ς The publications derived from step 1 ǿŜǊŜ ŦƛƭǘŜǊŜŘ ōȅ ǊŜŀŘƛƴƎ ǘƘŜ ŀōǎǘǊŀŎǘǎ ŀƴŘ άƳŀǘŜǊƛŀƭ 

ŀƴŘ ƳŜǘƘƻŘǎέ ǎŜŎǘƛƻƴǎ ŀƴŘ 70 publications providing original risk assessment protocols and their 

applications were considered further (Annex 1). The search method was intended to collate risk and 

impact assessment protocols to derive criteria included within them for development of the 

minimum standards. It should thus not be considered as a systematic review to synthesize all 

available evidence on the topic and the resulting list (Annex 1) therefore has to be seen as a 

selection of the most relevant publications based on expert opinion.  
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Step 3 - The selection of risk assessment methods for detailed consideration was further refined by 

elimination of those methods (publications) which described the implementation of an existing 

protocol to a given geographic region (e.g. countries or other regions) or specific taxonomic groups 

without modification of the assessment protocol. According to the expert opinion of the task 

contributors from within the project team some protocols were excluded based on the high 

specificity of the geographic or taxonomic coverage. Consequently, 33 relevant publications were 

derived (Table 1.4) representing 29 protocols (noting that some of the protocols were described 

across multiple publications particularly where refinements have been published for example FISK 

and EPPO). 

The diversity of risk assessment protocols is striking. The protocols vary in structure with some 

including only three questions (Bomford, Kraus et al. 2005) and the GB NNRA including 80 questions 

(Baker, Black et al. 2008). The mean number of questions for the 29 protocols we considered was 24 

(standard deviation 19.5). The high standard deviation is perhaps surprising given the number of 

protocols that are developed from existing protocols. For example five of the protocols are based on 

the Fish Invasiveness Screening Kit (FISK). Similarly many are adaptations of the EPPO DSS including 

the GB NNRA. 

Two-thirds of the protocols examined focused at the national-level or specified a couple of 

neighbouring countries. The European Non-native Species in Aquaculture Risk Assessment Scheme 

(ENSARS) is described as applicable at the European scale but most of the risk assessments that have 

been carried out with this protocol are only applied at a national scale (UK) or even to single river 

basins. The EPPO DSS has the greatest scope from a geographic perspective but is limited to 

assessment of plant pests as defined by the IPPC (including viruses, bacteria, nematodes, insects, 

etc. as well as plants). The GB NNRA has wide taxonomic scope but is limited to assessments at a 

national-scale.  
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Table 1.4 Selected risk assessment publications to be considered for deriving attributes for development of minimum standards for risk assessment 
protocols (Task 2), including the name of the protocol, study type (original or further development of an existing protocol), geographic and taxonomic scope 
to which the protocol has been applied, total number of questions, types of question, output and associated reference. The 33 selected risk assessment 
publications represent 29 protocols (noting that some of the protocols were described across multiple publications particularly where refinements have 
been published for example EPPO and FISK). 

 
Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

1 
A Unified 
Classification of Alien 
Species Based on the 
Magnitude of their 
Environmental 
Impacts 

Original 
development 

No 
application 
yet 

No 
application 
yet 

10 

Five semi-
quantitative 
scenarios describing 
impacts under each 
of ten mechanism 
to assign species to 
different levels of 
impact 

Massive, major, moderate, 
minor, minimal; assignment 
corresponding to the 
highest level of deleterious 
impact associated with any 
of the mechanisms 

Blackburn et 
al. (2014) 

2 

Australian freshwater 
fish model 

Further 
development 

Australia 
Freshwater 
fish 

5 

Different types of 
predictor variables 
(continuous, 
categorical) related 
to species traits and 
environmental 
characteristics 

Low, moderate, serious, 
extreme; determined from 
the various combinations of 
the three risk scores 

Bomford & 
Glover (2004), 
Bomford 
(2006) 

3 

Australian reptile and 
amphibian model 

Further 
development 

Australia, UK, 
USA 

Reptiles and 
amphibians 

3 

Different types of 
predictor variables 
(continuous, 
categorical) related 
to species traits and 
environmental 
characteristics 

Low, moderate, serious, 
extreme; determined from 
the various combinations of 
the three risk scores 

Bomford et 
al. (2005) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

4 

Australian bird and 
mammal risk 
assessment 

Further 
development 

Australia, 
New Zealand 

Mammals and 
birds 

20 

Different types of 
predictor variables 
(continuous, 
categorical) related 
to species traits and 
environmental 
characteristics 

Low, moderate, serious, 
extreme; determined from 
the various combinations of 
the three risk scores 

Bomford 
(2008) 

5 Invasive Species 
Environmental 
Impact Assessment 
Protocol (ISEIA) 

Original 
development 

Belgium 

Selected 
species of 
several 
groups 

4 
Answers are scored 
on a 3-point scale 

High, moderate and low 
environmental risk. (Black 
list, watch list, no list) 

Branquart 
(2007) 

6 
A modular 
assessment tool for 
managing introduced 
fishes 

Original 
development 

England and 
Wales 

Freshwater 
fish 

49+ (FISK-
based) 

Four modules for 
prioritization, 
assessment, 
management action 
and costs of action 

Suggestion for management 
action for each population 

Britton et al. 
(2011)  

7 
EPPO prioritization 
process for invasive 
alien plants 

Original 
development 

EPPO region Plants 11 
Five (Yes/No) and 
three 
(Low/Medium/High) 

Phase 1: List of minor 
concern; Observation list; 
List of invasive alien plants; 
Phase 2: Small, Medium, 
Large priority for PRA; 

Brunel et al. 
(2010) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

8 

Protocol to assess the 
environmental impact 
of pests in the EPPO 
decision-support 
scheme for pest risk 
analysis 

Original 
development 

EPPO-region 

2 versions: 
plants; plant 
pests 
(pathogens 
and 
invertebrates) 

8+6 (plant 
pests), 9+6 
(plants) 

Two main questions 
with sets of sub-
questions: 9 sub-
questions to assess 
the present impact 
in other invaded 
areas; if the answers 
cannot be applied 
to the assessment 
area, 6 additional 
questions on the 
potential impact in 
the assessment 
area. Uncertainty is 
scored for each 
question. 

Sub-question and 
uncertainty scores are 
summarized into final 
ǎŎƻǊŜǎ ōȅ ƳŜŀƴǎ ƻŦ ŀ ΨǊǳƭŜ-
based matrix model. This is 
a module of the EPPO DSS 
scheme (EPPO, 2011), but 
can also be applied to 
assess present or potential 
impact of alien plants and 
plant pests. 

Kenis et al. 
(2012) 

9 EPPO computer-
assisted pest risk 
assessment decision 
support scheme 
(EPPO DSS)  

Development EPPO-region 
Plant pests 
including 
weeds 

48 

All answers are 
scored on a 5-point 
scale (3-point for 
impact).  

No ranking EPPO (2011) 

10 

Trinational Risk 
Assessment for 
Aquatic Alien Invasive 
Species (CEC) 

Original 
development 

North 
America 
(Canada, USA, 
Mexiko) 

Aquatic 
species 

7 

Probability or 
impact estimates of 
seven elements that 
may be determined 
quantitatively or by 
subjective methods 
(Low/Medium/High) 

Organism Risk Potential and 
Pathway Risk Potential 

CEC (2009) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

11 
Fish Invasiveness 
Screening Kit (FISK) 

Further 
development 

UK Fish 49 

Central components 
(e.g. rank 
formation) of FISK 
are based on A-WRA 

Accept, evaluate (=need 
further evaluation), reject 
taxon 

Copp et al 
(2005) 

12 
FISK (with uncertainty 
and predictive power 
improvements) 

Application UK Fish  49 

Central components 
(e.g. rank 
formation) of FISK 
are based on A-WRA 

Accept, evaluation (=need 
further evaluation), reject 
taxon 

Copp et al 
(2009) 

13 

European Non-native 
Species in 
Aquaculture Risk 
Assessment Scheme 
(ENSARS) 

Original 
development 

EU (but most 
of the risk 
assessments 
are applied 
only to UK or 
even single 
river basins) 

 

Species listed 
Annex IV of 
EU Regulation 
on the use of 
Aliens in 
Aquaculture 

49+ (FISK-
based) 

ENSARS consists of 
seven modules 
(Entry, Invasiveness, 
Organism, Facility, 
Pathway, Socio-
economic Impact, 
Risk Summary & 
Risk Management) 
and a 5-point scale 
for the assessments 

Assessments can be 
summarised by score 
summation and conditional 
probability leading to a 
high, medium or low risk 
assignment 

Copp et al. 
(2008) 

14 
Harmonia+ and 
Pandora+: risk 
screening tools for 
potentially invasive 
organisms 

Original 
development 

Belgium 
No 
application 
yet 

30 

The answers to the 
semi-quantitative 
questions can be 
used to calculate 
indices that reflect 
the risks posed by 
that organism 

The Invasion score and the 
Impact score can be 
aggregated by taking the 
product yielding an ultimate 
score for the Invasion risk 
posed by the organism 
assessed 

D'Hondt et al. 
(2014) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

15 

EFSA PLH Scheme for 
PRA  

Original 
development 

Europe Plant pests  

6 main 
questions 
with several 
sub-questions 

Magnitude of the 
impact is 
categorized in 5 
classes.  

Level of overall risk related 
to biodiversity is 
categorized as Minor, 
Moderate or Major, while 
risk related to ecosystem 
services is categorized as 
Minimal, Minor, Moderate, 
Major or Massive.  

EFSA (2011) 

16 

GABLIS 
Original 
development 

Germany, 
Austria 

Plants, 
vertebrates 

16 

Five impact criteria 
are scored on a 4-
point scale 
(Yes/Assumed/No/U
nknown)  

Black List (with 3 sub-lists), 
Grey List (with 2 sub-lists), 
White List 

Essl et al. 
(2011) 

17 

Full Risk Assessment 
Scheme for Non-
native Species in 
Great Britain (GB 
NNRA) 

Further 
development 

Great Britain All groups 80 

Qu relate to 
screening (Y/N), 
entry, 
establishment, 
spread, and impact 
(semi-quantitative 5 
point scale with 
confidence 
recorded on a 4 
point scale) 

Overall risk score is 
calculated based on all of 
the scores given in the 
assessment and presented 
in Risk summary sheets  

Baker et al. 
(2008); 
http://napra.
eppo.org/ 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

18 

Alien Species in 
Norway - with the 
Norwegian Black List 
2012 

Further 
development 

Norway All groups 9 

Nine semi-
quantitative criteria 
on two axes, three 
determine species 
invasion potential 
and six the 
ecological impact 

Five impact categories: 
severe, high, potentially 
high, low, no known impact. 
The two categories with the 
greatest impact (severe, 
high) form the 2012 Black 
List 

Saether et al. 
(2010); 
Gederaas et 
al. (2012); 
Sandvik et al. 
(2013) 

19 
Risk analysis and 
prioritisation (Ireland 
and Northern Ireland) 

Development 
Ireland and 
Northern 
Ireland 

All groups 10 

Scoring system 
(maximum scores 
depend on 
question)  

Sum of scores results in 
high, medium and low risk 
category 

Kelly et al. 
(2013) 

20 
Environmental risk 
assessment for plant 
pests: A procedure to 
evaluate their 
impacts on ecosystem 
services 

Further 
development 

Not 
applicable 

Plant pests 
(including 
plants) 

- 

scenarios that 
explicitly combine 
qualitative and 
quantitative 
information and 
estimates 

Five ratings for the 
assessment of impacts: 
Massive, Major, Moderate, 
Minor, Minimal; overall 
impact and uncertainty are 
calculated according to 
EFSA (2011) 

Gilioli et al. 
(2014) 

21 

Quantitative Risk 
Assessment for alien 
fishes 

Development 
North 
America 
(Great Lakes) 

Fish 25 

A quantitative 
model using species 
characteristics (Life-
history, Habitat, 
Invasion history and 
Human use) 

Probability model 
Kolar & Lodge 
(2002) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

22 
A conceptual 
framework for 
prioritization of 
invasive alien species 
for management 
according to their 
impact 

Development 
Not 
applicable 

All groups 12 

Scoring system 
consisting of 
environmental and 
socio-economic 
criteria with 6 
categories each 

Final Impact Scores 
calculated by combining 
Change Assessment Score 
(considers ecological and 
socio-economic impact) and 
Weighted Impact Categories 
(considers stakeholder 
values) 

Kumschick et 
al. (2012) 

23 

Generic Impact-
Scoring System (GISS) 

Development Europe 
Mammals and 
birds 

12 

Scoring system 
consisting of 
environmental and 
socio-economic 
criteria with 6 
categories each 

Continuous impact ranking 

Nentwig et al. 
(2009), 
Kumschick & 
Nentwig 
(2010) 

24 

Biopollution Index 
Development / 
Original ? 

Baltic Sea All groups 5 

Impact questions 
scored on a 5-point 
scale, but 
abundance and 
distribution ranges 
on a 3- and 4-point 
scale, respectively 

Biopollution Level on a scale 
0 (weak) to 4 (massive). 

Olenin et al. 
(2007), Zaiko 
et al. (2011) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

25 

Chinese WRA Development China Plants 19 

Questions 
structured 
hierarchically and 
scored into a 
continuous scale 
(from 0 to 100) 
based on the 
'Analytic hierarchy 
process' (AHP) 

Continuous impact ranking 
Ou et al. 
(2008) 

26 

US Weed Ranking 
Model 

Development USA Plants 27 

Multiple-choice 
questions using 
different scales 
(ranging from 0-10 
or 0-1 depending on 
the category) 

Continuous impact ranking 
Parker et al. 
(2007) 

27 

Australian WRA Development Australia  Plants 49 

Qu to be answered 
with Yes/No; 
magnitudes not 
considered 

Categories: accept, 
evaluation (i.e. needs 
further evaluation), reject 

Pheloung et 
al. (1999) 

28 
Freshwater 
Invertebrates Scoring 
Kit (FI-ISK) 

Application Italy Crayfish 49 

Yes/No/Don't know 
questions, with level 
of certainty (spread 
over four rankings) 

High, medium, low risk 
Tricarico et al. 
(2010) 
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Protocol Study type 

Geographic 
scope  

Taxonomic 
scope 

Total number 
of questions 

Type of questions Output Reference 

29 
Expert System for 
screening potentially 
invasive alien plants 
in South African 
fynbos 

Development South Africa Woody plants  24 

Different types of 
predictor variables 
(continuous, 
categorical) related 
to species and 
environmental traits 

Low or high risk 
Tucker and 
Richardson 
(1995) 

30 Invasive Ant Risk 
Assessment 

Development New Zealand Ants  32 
Answers scored on a 
3-point scale 

High, medium, low risk 
Ward et al 
(2008) 

31 

Classification key for 
Neophytes 

Development 
Central 
Europe 

Vascular 
plants  

12 

Multiple-choice 
questions with 
different scales, 
always ranging 
between 0 and 4 

High, intermediate, low risk 
Weber & Gut 
(2004) 

32 Climate-Match Score 
for Risk-Assessment 
Screening 

Development Florida (USA) 
Amphibians, 
Reptiles 

- Distribution data Bioclimatic modelling 
van Wilgen et 
al. (2009) 

33 Assessment of risk of 
establishment for 
alien amphibians and 
reptiles 

Development 
California and 
Florida (USA) 

Amphibians, 
Reptiles 

9 

Nine variables used 
to assess 
establishment 
success 

Probability model 
van Wilgen & 
Richardson 
(2012)  
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Case studies of selected protocols 

The diversity of methods for risk assessment is highlighted through the consideration of the 33 

publications representing 29 protocols (Table 1.4).  Case studies are provided for 14 of these 

protocols to provide an overview of the approaches to risk assessment and background to the 

development of the minimum standards. The 14 protocols were selected for case studies using the 

following criteria: 

¶ Relevance of the protocol to Europe 

¶ Taxonomic breadth and/or geographic breadth  

¶ Likely compliance with minimum standards 

¶ Experts with key involvement in the protocol available to provide case study 

Experts with key involvement (responsible for the application or development of the protocol) in the 

protocol were invited to complete a case study template including a brief description of the 

protocol, assessment approach, outcome of the risk assessment, perspectives on perceived 

robustness (particularly in relation to quality assurance), applications and key reference.  

Brief notes are provided for five other protocols after the case studies. These protocols included 

three non-European (Australian Weed Risk Assessment, Risk assessment models for vertebrate 

introductions to Australia and Trinational Risk Assessment for Aquatic Alien Invasive Species) and 

two European protocols (Managing Non-Native Fish in the Environment and FI-ISK).  The two 

European protocols were not included as case studies becaue FI-ISK is derived from FISK (for which a 

case study is provided) and Managing Non-Native Fish in the Environment was developed for 

assessing risk management as opposed to risk assessment.  However, all five provide useful 

reflections relevant to deriving attributes for the development of minimum standards. 

1. European and Mediterranean Plant Protection Organisation (EPPO) Decision-
support scheme (DSS) for quarantine pests (Text provided by S. Brunel) 

Description: The EPPO Decision-support scheme for quarantine pests (EPPO DSS) is a comprehensive 

framework for Pest Risk Analysis (PRA) which has been developed by EPPO over the past 10 years 

through its international Panel on Pest Risk Analysis Development (EPPO 2011). The EPPO DSS has 

recently been updated with the outcomes of the FP7 European Research project PRATIQUE 

(https://secure.fera.defra.gov.uk/pratique/) in order to be consistent and complete in its questions 

and guidance (tȅǑŜƪΣ {ŎƘǊŀŘŜǊ Ŝǘ ŀƭΦ нлмн). The EPPO DSS is currently used by EPPO to perform PRAs 

at the EPPO scale. The scheme is used in EPPO countries and has also been adapted in the UK and in 

https://secure.fera.defra.gov.uk/pratique/
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the Netherlands. PRAs produced with the EPPO DSS represent scientifically based justifications to 

the listing of species as quarantine pests, in line with the World Trade Organization requirements. 

The Pest Risk Management part is designed to identify preventive measures to the entry of the 

species assessed. 

The EPPO DSS has been developed following rigorously the International Standard for Phytosanitary 

Measures n°11 of the International Plant Protection Convention (IPPC) (IPPC 2013). Pests as defined 

by the IPPC (including viruses, bacteria, nematodes, insects, etc. as well as plants) are the target of 

the EPPO DSS. The scheme asks questions on the probability of entry, establishment, spread and 

impacts on agriculture, the environment as well as on socio-economic interests. An environmental 

impact assessment module (Kenis, Bacher et al. 2012) included in the scheme can also be used on its 

own to assess the present and potential ecological impact of invasive plants and plant pests (tȅǑŜƪΣ 

Schrader et al. 2012).  

Assessment approach: for each question, a rating is provided on a five-point scale basis, with a level 

of uncertainty (assessed as low, medium or high) and a referenced justification. Assessments are 

based on qualitative or semi-quantitative available evidence (scientific or expert opinion). At each 

stage (e.g. probability of entry, probability of establishment) a summary and a combination of all the 

answers is made. A specific section considers environmental impacts, including negative impacts on 

native biodiversity, alteration of ecosystem processes and patterns and conservation impacts. 

Outcome: the outcome of the Pest Risk Assessment determines whether the species qualifies as a 

quarantine pest, and whether Pest Risk Management should be undertaken to identify adequate 

preventive measures. After an EPPO PRA is completed, reviewed and approved by the 50 EPPO 

Member Countries, the species assessed is recommended for regulation. 

Robustness: The EPPO DSS provides a complete assessment of the following aspects: entry, 

establishment, spread, agricultural, economic, environmental and social impacts. Modules to 

summarize uncertainty and to visualize the different ratings provided for a section (e.g. for 

establishment) are available. For each question, guidance is provided as well as examples for the 

different ratings. Each PRA undergoes a comprehensive review process. After an Expert Working 

Group has elaborated a PRA, the document is sent for review to core members on PRA as well as to 

the dedicated EPPO Panel, and is then approved by the EPPO Working Party on Phytosanitary 

Regulations and by the EPPO Council. The full PRA and PRA report are then published on the EPPO 

website, with a datasheet on the species.  
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Application: Over 35 EPPO PRAs have been performed (see 

http://www.eppo.int/QUARANTINE/Pest_Risk_Analysis/PRA_intro.htm), and 5 EPPO PRAs are 

undertaken each year in the framework of an EPPO Expert Working Group (see for instance 

https://www.eppo.int/MEETINGS/2013_meetings/EWG_PTNHY.htm). National risk assessments are 

also undertaken with this scheme. More than 4 training courses have been organized for EPPO 

countries (see for instance http://archives.eppo.int/MEETINGS/2008_conferences/PRA_training.htm 

and http://www.eppo.int/MEETINGS/2012_meetings/training_PRA.htm).  

Internet: http://www.eppo.int  

2. European and Mediterranean Plant Protection Organisation (EPPO) Prioritization 
Process for invasive alien plants (Text provided by S. Brunel)  

Description: The EPPO Prioritization Process (EPPO PP) for invasive alien plants is a process for the 

prioritization of alien plants to produce risk-based lists of invasive alien plants and also to determine 

those plants that require a pest risk analysis (PRA) (EPPO 2012). This process has been developed by 

the EPPO Panel on invasive alien plants over 5 years and has been tested on more than 50 species 

recorded in the EPPO framework (EPPO List of IAP, EPPO Observation list of IAP, EPPO Alert list).  The 

EPPO PP is also being tested and used in countries such as Serbia.  

The EPPO PP has been designed for plants. The process can be applied at any scale (a country or 

Europe) and the species may be present or absent from the area under assessment.  Distribution, 

spread potential and 3 types of potential negative impact are considered: impacts on native species, 

habitats and ecosystems; impacts on agriculture, horticulture or forestry; and additional impacts 

(e.g. on animal and human health, infrastructures, recreational activities). If the species is 

considered invasive, the EPPO PP then assesses whether the species represents a priority for a PRA, 

in line with the International Standard for Phytosanitary Measures n°11 of the International Plant 

Protection Convention (IPPC) (IPPC 2013). 

Assessment approach: The first part of the scheme is composed of eight questions on the 

distribution, spread potential and impacts. The second part assesses three questions whether the 

species represents a priority for PRA based on its pathway of entry and distribution in the area under 

assessment. For each question, a rating should be provided on a three-point scale basis (low, 

medium, high), with a level of uncertainty (assessed as low, medium or high) with a referenced 

justification. Assessments are based on qualitative or semi-quantitative available evidence (scientific 

or expert opinion). 

http://www.eppo.int/QUARANTINE/Pest_Risk_Analysis/PRA_intro.htm
https://www.eppo.int/MEETINGS/2013_meetings/EWG_PTNHY.htm
http://archives.eppo.int/MEETINGS/2008_conferences/PRA_training.htm
http://www.eppo.int/MEETINGS/2012_meetings/training_PRA.htm
http://www.eppo.int/
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Outcome: The outcome of the EPPO prioritization process determines whether the species qualifies 

as an invasive alien plant and whether pest risk analysis represents a priority for the species. After a 

prioritization assessment report is completed and reviewed, the species is placed within the EPPO 

List of IAP, the Observation list of IAP or is not a concern. If registered in the List of IAP, it is also 

determined whether the species represents a priority for an EPPO PRA. 

Robustness: The EPPO PP provides a rapid assessment on the invasive behaviour of the species (by 

assessing spread and impacts of the species). For each question, guidance is provided as well as 

examples for the different ratings. Guidance is also provided to assess uncertainty. Each 

prioritization assessment undergoes a comprehensive review process. The prioritization report for a 

species is reviewed by the EPPO Panel on IAP, and the listing of the species is then approved by the 

EPPO Working Party on Phytosanitary Regulations and by the EPPO Council. The prioritization 

reports are then published on the EPPO website.  

Application: Over 50 invasive alien plants have been assessed through the EPPO PP. Assessments 

ŀǊŜ ŘƻƴŜ ǘƘǊƻǳƎƘ ŀ ŎƻƴǎŜƴǎǳǎ ōȅ ŎƻƴŦǊƻƴǘƛƴƎ ŀǎǎŜǎǎƳŜƴǘǎ ŀǘ ǘƘŜ 9tth ǎŎŀƭŜ ŀƴŘ ŀǘ ŎƻǳƴǘǊƛŜǎΩ ǎŎŀƭŜǎΦ 

A few species are assessed each year (see http://www.eppo.int/INVASIVE_PLANTS/ias_lists.htm). 

National assessments are also undertaken with this scheme. Two training courses have so far been 

organized for EPPO countries.  

Internet: 

http://www.eppo.int  

http://www.eppo.int/INVASIVE_PLANTS/ias_prioritization.htm 

http://www.eppo.int/INVASIVE_PLANTS/ias_lists.htm 

3. Invasive Species Environmental Risk Assessment (ISEIA) (Text provided by E. 
Branquart) 

Description: The development of the ISEIA risk assessment scheme has been conducted between 

2007 and 2009 within the activities of the Belgian Biodiversity Platform, an initiative of the Belgian 

Science Policy Office (Branquart 2007, Branquart, Verreycken et al. 2010). It allows quick 

assessment, categorization and listing of non-native species according to their invasion stage in 

Belgium and to their impact on native species and ecosystem functions. It is one of the first national 

standardized risk assessment tools developed for non-native species in Europe and has been 

available online since 2007.  

http://www.eppo.int/INVASIVE_PLANTS/ias_lists.htm
http://www.eppo.int/
http://www.eppo.int/INVASIVE_PLANTS/ias_prioritization.html
http://www.eppo.int/INVASIVE_PLANTS/ias_lists.html
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Assessment approach: The ISEIA scheme incorporates ten different questions related to four main 

criteria matching the last steps of the invasion process: (1) potential for spread, (2) colonisation of 

natural habitats and adverse ecological impacts on (3) native species and (4) ecosystems. As such, it 

is not a predictive tool as it is based on invasion histories documented from Belgium and neighboring 

areas characterized by similar eco-climatic conditions (entry and establishment capacity are not 

assessed). Consistent with other risk assessment standards, equal weight is assigned to each of the 

four criteria and a three-point scale is used for criteria scoring: low (or unlikely), medium (or likely) 

and high. The total ISEIA score is calculated as the sum of risk rating scores of the four criteria. To 

minimize linguistic uncertainty, ISEIA provides ample and precise guidance with every question and 

alternative answer. ISEIA can be used for any taxonomic group, geographic area and type of 

environment, but most of the guidance is based on Belgium and the terrestrial and freshwater 

environments.  

Outcome: ISEIA allows for numerical output and allocation of non-native species to different list 

categories defined by the level of environmental risk (white, watch and black lists) combined with 

their invasion stage in the country.  

Robustness: ISEIA allows a quick screening of all alien species already established in a reference 

area. It has been designed to minimize the use of subjective opinions and to make the process of 

assessing and listing invasive species transparent and repeatable.  

Applications: Approximately 100 species have been assessed so far based on the ISEIA scheme in 

Belgium (vascular plants, vertebrates). It has also been widely used in neighboring countries, e.g. for 

a horizon scanning exercise in GB (Parrott, Roy et al. 2009), for risk scoring in Dutch non-native 

species risk analyses and for the development of a black list system in Luxembourg (Ries, Krippel et 

al. 2013). 

Internet: http://ias.biodiversity.be  

4. Harmonia+ (Text provided ōȅ .Φ 5ΩƘƻƴŘǘ and E. Branquart)  

Description: The development of the Harmonia+ risk analysis scheme was commissioned by the 

Belgian Science Policy Office (BELSPO, federal government), and lasted from Autumn 2012 until 

March 2014 (5ΩƘƻƴŘǘΣ ±ŀƴŘŜǊƘƻŜǾŜƴ Ŝǘ ŀƭΦ нлмп). It was developed by a consortium of eight Belgian 

scientific institutions, each of which provided input from their field of expertise on particular 

components of the scheme. Harmonia+ is intended to be the improved and more complete version 

http://ias.biodiversity.be/
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of its predecessor, the Belgian ISEIA protocol. It was constructed parallel to Pandora+, which is a risk 

analysis scheme for emerging pathogens and parasites.  

Assessment approach: Harmonia+ essentially is a questionnaire, bringing together all questions 

deemed relevant for assessing the risk of potentially invasive organisms to a particular area. In a full 

assessment, an assessor answers a question by [1] selecting one of the pre-defined answers (type 

ΨƭƻǿΩΣ ΨƳŜŘƛǳƳΩ ƻǊ ΨƘƛƎƘΩύ ώнϐ ōȅ ƛƴŘƛŎŀǘƛƴƎ ŀ ƭŜǾŜƭ ƻŦ ŎƻƴŦƛŘŜƴŎŜ ǿƛǘƘ ǘƘŜ ŀƴǎǿŜǊ ǇǊƻǾƛŘŜŘ όΨƭƻǿΩΣ 

ΨƳŜŘƛǳƳΩ ƻǊ ΨƘƛƎƘΩύ ŀƴŘ ώоϐ ōȅ ǇǊƻǾƛŘƛƴƎ ǘextual comments on top of that. To minimize linguistic 

uncertainty, Harmonia+ provides ample and precise guidance with every question and alternative 

answer. Harmonia+ can essentially be used for any taxonomic group, geographic area and type of 

environment, but most of the guidance is based on Belgium and the terrestrial environment.  

Criteria: Harmonia+ was explicitly designed to be as complete as possible with regard to invasion 

stages and types of impacts covered. It includes 30 questions, the first 5 of which define the context 

of the assessment. The 25 remaining questions are divided into modules that represent invasion 

stages and impact types: Introduction (3), Establishment (2), Spread (2), Environmental impacts (6), 

Plant health impacts (5), Animal health impacts (3), Human health impacts (3) and impacts on 

Infrastructure (1). The number of alternative answers for these questions is five (where possible) or 

three.  

Outcome: Harmonia+ allows for numerical output, by converting the (ordinal) answers into scores 

and then combining these scores for every module, using several operations. Ultimately, and if 

desired, it allows for a single risk score to be given to the species assessed ([0,1]-interval). However, 

Harmonia+ may also be used to generate textual output, by emphasizing the answers provided, and 

the comments to answers, instead of its mathematical processing. 

Robustness: Harmonia+ is considered to be a robust risk analysis scheme at least because of the 

following structural underpinnings : [1] scientific experts from very different fields were contracted 

to provide input on components of the scheme [2] it strived to be maximally compliant with 

authoritative bodies from these fields (cf. EPPO in plant health, OiE in animal health, WHO in human 

health) [3] the invasion stages are based on a unified framework for biological invasions [4] scientific 

literature was used as the primary information source during protocol development. 

Applications: Given its recent date of finalization, Harmonia+ has so far only been used in a 

preliminarily way, by external experts for five species (Lithobates catesbeiana, Ludwigia grandiflora, 

Nyctereutes procyonoides, Procambarus clarkii and Threskiornis aethiopicus). The results accord well 
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with those of the former ISEIA protocol. Harmonia+ is envisioned to be used in a multi-expert set-up 

to reach consensus scores for as many criteria as possible.  

The scoring system of the Harmonia+ protocol will also be used in the coming months to quantify the 

level of risk linked to the establishment of 23 non-native species in Belgium for which separate 

reports were prepared on the basis of an extensive literature review. Impact on biodiversity, plant 

health, animal health, human health will be assessed separately. Altogether this information will 

form very detailed risk analysis reports for each of the 23 species. 

Internet:  

http://ias.biodiversity.be/harmoniaplus (risk analysis scheme and scoring system); 

http://ias.biodiversity.be/species/risk (risk analysis reports for the 23 non-native species)  

5. Pandora+ ς a risk screening procedure for IAS-hosted pathogens and parasites (Text 
provided ōȅ .Φ 5ΩƘƻƴŘǘύ  

Description: The Pandora+ risk analysis scheme for emerging pathogens and parasites was 

developed parallel to the Harmonia+ scheme on invasive plants and animals (5ΩƘƻƴŘǘΣ ±ŀƴŘŜǊƘƻŜǾŜƴ 

et al. 2014, 5ΩƘƻƴŘǘΣ ±ŀƴŘŜǊƘƻŜǾŜƴ Ŝǘ ŀƭΦ нлмп). Both protocols are therefore much alike. It was 

commissioned by the Belgian Science Policy Office (BELSPO), developed by a consortium of eight 

Belgian scientific institutions, and finalized in March 2014.  

Pandora+ assesses the risk of an emerging pathogen or parasite that may be carried by an invasive 

plant or animal host. Results of Pandora+ may feed in directly to a Harmonia+ assessment. 

Assessment approach: Pandora includes 20 questions with regard to pathogen emergence and its 

consequences, divided by modules (Entry; Exposure; Environmental health, Plant health, Animal 

health, Human health, and other consequences).  

Outcome: Analogous to Harmonia+. 

Robustness: Analogous to Harmonia+. 

Applications: Given its recent date of finalization, Pandora+ has so far only been preliminarily used, 

by external experts on ten pathogen cases.  

Internet: http://ias.biodiversity.be  

http://ias.biodiversity.be/harmoniaplus
http://ias.biodiversity.be/species/risk
http://ias.biodiversity.be/
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6. Great Britain Non-native Species Risk Assessment (GB NNRA) (Text provided by O. 
Booy)  

Description: The GB Risk Analysis mechanism comprises risk assessment, risk management and risk 

communication; the risk assessment component (GB Non-native Risk Assessment scheme, or GB 

NNRA) is the most developed and described here. The GB NNRA was commissioned by the 

Department for Environment, Food and Rural Affairs (Defra), with support from the Scottish 

Government (SG). It was developed in 2005 by a consortium of risk analysis experts and based 

largely on the risk assessment tools used by the European Plant Protection Organization (Baker, 

Black et al. 2008). Since its inception the GB NNRA has been improved and refined, most notably 

following a review undertaken in 2006 during which the process was trialled and peer reviewed by 

risk analysis experts operating similar schemes in Australia and New Zealand (Booy, White et al. 

2006). The output of the GB NNRA contributes to the evidence base used by policy makers in Great 

Britain and has been used to help underpin legislation as well as other regulatory requirements (e.g. 

Water Framework Directive and Aquaculture Regulation in the UK). 

The GB NNRA can be used to assess non-native species from any taxonomic group or environment, 

either established in the territory or not. It comprises a series of detailed questions, based on those 

developed by EPPO, divided into four sections: entry, establishment, spread and impact. Economic, 

environmental and social impacts are assessed, with a particular focus on potential biodiversity and 

ecosystem impacts. Experts complete the assessments, providing response scores supported by 

evidence as well as confidence scores. Each assessment is peer reviewed by an additional 

independent expert and the process is overseen by a panel of risk analysis experts (known as the 

NNRAP) whose role is to ensure the quality and consistency of the assessments. Risk assessments 

are published and stakeholders are encouraged to comment on and refine evidence presented. In 

addition to the full detailed risk assessments, ŀ ǎƘƻǊǘŜǊ ΨǊŀǇƛŘΩ ŀǎǎŜǎǎƳŜƴǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƛƭƭƛŎƛǘ 

responses more quickly, but with less detail. 

Assessment approach: There are 80 questions in total in the full risk assessment, divided by section: 

screening (21); entry (11); establishment (17); spread (9); impact (18); with additional questions on 

the potential impact of climate change (3) and research requirements (1). Apart from the screening 

ǎŜŎǘƛƻƴΣ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ΨȅŜǎ κ ƴƻ κ ǘŜȄǘΩ ǊŜǎǇƻƴǎŜǎΣ ŀƭƭ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ǎŎƻǊŜŘ ƻƴ ŀ ǎŜƳƛ-quantitative 5 

point scale (effectively from very low to very high) with confidence recorded on a 4 point scale (low, 

medium, high and very high). Summary scores are given for each section and an overall risk score is 

calculated based on all of the scores given in the assessment. All responses are supported by 
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comments, including reference to published literature where available and expert judgment where 

not. 

Outcome: Risk summary sheets are produced for each assessment, to inform policy / decision 

makers. These provide a summary of key points from the assessment, including the summary 

response and confidence scores for each section (entry, establishment, spread and impact) as well as 

the overall risk score and associated confidence. Risk scores are not directly translated into policy or 

legislation, but provide part of the evidence base upon which this is done. The GB Risk Management 

process is currently being developed in order to assist decision makers in prioritizing species not 

solely on the risk they pose, but also on the feasibility of responding to them. 

Robustness: The GB NNRA scheme is a comprehensive risk assessment based on that used by EPPO, 

which is recognized in international law. 

Applications: In total 125 assessments have been completed or are in progress: 60 assessments have 

been published (vascular plants, invertebrates, vertebrates; marine, freshwater and terrestrial) with 

16 more complete and awaiting publication. Horizon scanning is used to prioritize new species to 

assess. 

7. German-Austrian Black List Information System (GABLIS) (Text provided by W. 
Rabitsch) 

Description: The development of GABLIS was commissioned by the German Agency for Nature 

Conservation (BfN). The method was recently updated (Version 1.2) with the aim to reduce some 

ambiguities and further improve the system (Essl, Nehring et al. 2011, Nehring, Essl et al. 2013). It is 

currently used in Germany, but not in Austria. It is not legally binding, but offers management 

recommendations on how to deal with invasive alien species (e.g. eradication, control, monitoring).  

The system is a Black List approach, i.e. species are assessed and prioritized according to their 

negative impact on all elements of biodiversity (genes, species, and ecosystems). Socio-economic 

impacts (incl. human health) are intentionally excluded in the assessment, but have to be 

documented in the accompanying data sheet, including benefits that may be obtained from the use 

of the species. The system can be applied without modification to all taxonomic groups and 

environments and to all species if present or absent in the assessment region (Nehring, Kowarik et 

al. 2013).  
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Assessment approach: There are five basic impact criteria and six complementary ecological criteria 

ǘƘŀǘ ƘŀǾŜ ǘƻ ōŜ ŀƴǎǿŜǊŜŘ ά¸Ŝǎκ!ǎǎǳƳŜŘκ¦ƴƪƴƻǿƴκbƻέΦ !ǎǎŜǎǎƳŜƴǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǉǳŀƭƛǘŀǘƛǾŜ ƻǊ 

semi-quantitative available evidence (scientific or expert opinion).  

Outcome: Based on the level of certainty of the impact, the species is listed either in a Black, Grey or 

White List (Nehring, Essl et al. 2010, Rabitsch, Gollasch et al. 2013)Φ ά¸Ŝǎέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜre is 

ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ǎƻǳƴŘ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ŀƴŘ ƭŜŀŘǎ ǘƻ ǘƘŜ .ƭŀŎƪ [ƛǎǘΦ ά!ǎǎǳƳŜŘέ ƳŜŀƴǎ ƭŜǎǎ 

confidence about the impact and species may be placed on the Grey List. The Black and Grey List are 

subdivided according to the distribution of the species and the availability of management 

techniques (BL-Warning List, BL-Action List, BL-Management List; GL-Observation List, GL-Operation 

List).  

Robustness: GABLIS allows a quick screening of all alien species and includes consideration of 

uncertainty.  

Applications: Approximately 200 species have been assessed so far (vascular plants, vertebrates) 

and additional animal groups will be assessed over the next years.  

References: (Essl, Nehring et al. 2011) 

8. Norwegian alien species impact assessment (Text provided by H. Sandvik) 

Description: The development of the Norwegian set of criteria was commissioned by the Norwegian 

Biodiversity Information Centre (Artsdatabanken) (Sandvik, Sæther et al. 2013). It has been used to 

produce Norwegian lists of alien species in 2012 (Gederaas, Moen et al. 2013). It is not legally 

binding, but constitutes the basis of management decisions by the Norwegian Environment Agency 

(Miljødirektoratet).  

The set of criteria assesses the negative ecological impact of alien species along two separate axes, 

viz. invasiveness and effect. Effects on all elements of biodiversity are considered (genes, 

populations, species, and habitat types). Socio-economic impacts (incl. human health) are 

intentionally excluded in the assessment, but are documented in the accompanying species 

description. The criteria are applicable to all taxonomic groups and environments and to all species, 

whether present or absent in the assessment region.  

Assessment approach: There are three criteria to assess invasiveness (likelihood and extent/velocity 

of establishment and expansion) and six criteria to assess ecological effects. Based on documented 
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evidence, each species is assigned to one out of four partial categories for each of the nine criteria, 

the thresholds between which are defined numerically (for invasiveness) or semi-quantitatively (for 

effects). A score is provided for invasiveness (roughly as the product of likelihood of establishment 

and velocity of expansion) and for effect (as the maximum score attained by the six criteria).  

Outcome: Based on the invasiveness scores and effect scores, the species are assigned to one out of 

five impact categories: no known impact (NK), low impact (LO), potentially high impact (PH), high 

impact (HI), and severe impact (SE). The latter two categories constitute the Black List.  

Robustness: The application of the Norwegian set of criteria in 2012 suggests that it allows a robust 

impact assessment of all alien species across taxa and habitats. No formal assessment of robustness 

(e.g. repeatability analysis) has been carried out.  

Applications: In 2012, all 2320 multicellular alien species known to occur in Norway have been 

evaluated. Formal assessments using this set of criteria were carried out for the 1180 species known 

(or suspected to be able) to reproduce in the wild in Norway. In addition, 203 potential future alien 

ǎǇŜŎƛŜǎ ǿŜǊŜ ŀǎǎŜǎǎŜŘ όǎƻ ŎŀƭƭŜŘ άŘƻƻǊ ƪƴƻŎƪŜǊǎέΣ ƘƻǊƛȊƻƴ ǎŎŀƴƴƛƴƎύΦ  

9. Generic Impact Scoring System GISS (Text provided by W. Nentwig) 

Description: The Generic Impact Scoring System (GISS) is a semi-quantitative scoring system which 

measures the impact of alien and invasive species as environmental and economic impact in 12 

impact categories. As a generic system, it allows a direct comparison of species and it can be used 

for all taxonomic groups of animals and plants. GISS primarily allows ranking and prioritization of 

species according to their impact, but can also be used to establish black lists or warning lists at 

country level (Kumschick and Nentwig 2010, Nentwig, Kühnel et al. 2010, Kumschick, Alba et al. 

2011).  

GISS is characterized by (1) a systematic consideration of the total impact an alien and invasive 

species has and (2) by relying primarily on scientifically published information. Impact is measured in 

12 categories, each with five intensity levels. By adding the impact scores of a given species, a total 

impact value is obtained. By default, all 12 impact categories are considered equally important, but it 

is possible to give different weights to selected impact categories. 

Assessment approach: GISS asks for known impact in the environmental range (on plants or 

vegetation, on animals through predation or parasitism, on other species through competition, 

through transmission of diseases or parasites to native species, through hybridization, on 
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ecosystems) and in the economic range (on agricultural production, on animal production, on 

forestry production, on human infrastructure and administration, on human health, on human social 

life), thus, including socio-economic aspects. The assessor has to attribute a given impact to five 

intensity levels and to three confidence levels.  

Outcome: The primary outcome of a GISS application is the sum of total impact scores of a given 

alien species. This value can be used for ranking and prioritization of species, for black lists or 

warning lists, and for management recommendations. Depending on the area assessed, it is 

applicable on a large scale (e.g., Europe) or at country level.  

Robustness: The application of GISS is performed with a questionnaire which includes detailed 

descriptions of all impact categories and intensity levels. This makes GISS a robust impact 

assessment that allows a quick screening of all alien species with known impact.  

Application: About 350 species have been scored so far (terrestrial and aquatic species of 

invertebrate and vertebrate animals, as well as vascular plants) (Nentwig, Kühnel et al. 2010, Vaes-

Petignat and Nentwig 2014).  

10. The Unified Classification of Alien Species Based on the Magnitude of their 
Environmental Impacts όάL¦/b .ƭŀŎƪ [ƛǎǘέύ (Text provided by T. Blackburn)  

Description: The classification scheme was the outcome of a working group entitled sImpact, formed 

to consider various aspects of alien species impacts, at sDiv, the Synthesis Centre within the German 

Centre for Integrative Biodiversity Research (iDiv) Halle- Jena-Leipzig. The idea was to produce a 

scheme that was functionally similar to the IUCN Red List of Threatened Species, which has a proven 

track record as a method robustly to classify species in terms of the consequences of a broad variety 

of impacts (Mace, Collar et al. 2008). 

The classification scheme is a Black List approach, but one that identifies different levels of impact 

within the Black List. It is based on the mechanisms of impact used to code species in the IUCN 

Global Invasive Species Database, and the semi-quantitative scenarios describing impacts developed 

by Nentwig et al. (2010). There are thirteen different impact mechanisms for which impact can be 

assessed, and semi-quantitative scenarios describing five levels of impact under each mechanism; 

the levels are aligned and consistent across mechanisms. These scenarios under each mechanism are 

used to assign species to different levels of impact, where assignment corresponds to the highest 

level of deleterious impact associated with any of the mechanisms. Socio-economic impacts are 

intentionally excluded. The system can be applied without modification to all taxonomic groups and 
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environments and to all species if present or absent in the assessment region, but currently requires 

that a species is alien somewhere to be assigned to an impact category.  

Assessment approach: Species with alien populations can be assigned to five different categories 

describing increasing levels of impact ς Minimal, Minor, Moderate, Major or Massive. The scheme 

also includes categories for species that are Not Evaluated, have No Alien Population, or are Data 

Deficient, and a method for assigning uncertainty to these classifications. Assessments are based on 

the fit of available evidence to the scenarios described, as determined by scientific or expert opinion.  

Outcome: The classification system assigns species to one of the categories described under Criteria, 

depending on whether or not the species has been evaluated for impacts, whether or not an 

evaluated species has an alien population, whether or not a species with an alien population has 

sufficient data to evaluate its impact, and then if it does, at what level its environmental impacts sit. 

Note that this is a hierarchical process. Categorisation can be assigned high, medium or low 

confidence. Species may also be formally identified as cryptogenic if their alien status is unclear. 

Robustness: The classification scheme allows a quick screening of all alien species and includes 

categories for species that are Not Evaluated, have No Alien Population, or are Data Deficient, and a 

method for assigning uncertainty to these classifications. 

Applications: No species have yet been formally assessed using the full scheme (Blackburn, Essl et al. 

2014), but the principal has been demonstrated using information collated to assess overall impacts 

across 6 of the 13 impact mechanisms of the GISD. 

11. Environmental risk assessment for plant pests (Text provided by M. Kenis)  

Description: The European Food Safety Authority (EFSA) asked the Panel on Plant Health to develop 

a guidance document on the environmental risk assessment of plant pests (EFSA on Plant Health 

2011). This guidance includes and describes a methodology for assessing the environmental risks 

posed by non-endemic living organisms harmful to plants and/or plant products that are associated 

with the movement of plants and plant products, and that may enter into, establish and spread in 

the European Union. The range of the organisms of concern includes phytophagous invertebrates, 

plant pathogens, parasitic plants and invasive alien plant species. The document presents an original 

approach which considers the inclusion of both biodiversity and ecosystem services perspectives in a 

pest risk assessment scheme.  The ecosystem service assessment section is also described and 

tested (Gilioli, Schrader et al. 2014). 
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Assessment approach: The scheme is composed of 6 main questions and several sub-questions. The 

first set of sub-questions defines the background for the environmental risk assessment. The next 

two questions and series of sub-questions aim at assessing the effect on functional biodiversity in 

invaded areas and in the risk assessment area, respectively.  The biodiversity at the different 

organisational levels, from infra-individual to landscape/ecosystem levels is considered, and the 

potential consequences on genetic, species and landscape diversity are assessed and scored 

separately. There is a consistent distinction between elements of structural biodiversity that are 

legally protected, and elements of native biodiversity, and the consequences for these are scored 

separately. The impact on ecosystem services in invaded areas and in the risk assessment area is 

assessed in the next two questions. The scheme evaluates the consequences for ecosystem services 

caused by the pest to determine how great the magnitude of reduction is in the provisioning, 

regulating and supporting services affected in the current area of invasion and in the risk assessment 

area. The scheme considers the list of the ecosystem originally proposed by the Millennium 

Ecosystem Assessment. The last question covers potential positive effects. 

Outcome: The rating system is based on a probabilistic approach. It includes an evaluation of the 

degree of uncertainty. The rating system makes it possible to evaluate the level of risk and the 

associated uncertainty for every sub-question and then the overall risk and uncertainty for every 

question. At the end of the assessment process, the level of overall risk related to questions on 

biodiversity is categorized as either Minor, Moderate or Major, while for questions on ecosystem 

services, the categorisation is either Minimal, Minor, Moderate, Major or Massive. The degree of 

uncertainty is categorized as Low, Medium or High. 

Robustness:  The protocol is rather recent and has probably not been sufficiently applied to properly 

test its robustness. However, the probabilistic approach of the rating system ensures consistency 

and transparency of the assessment. 

Applications: The EFSA protocol is new and has been used only a few times. Originally developed for 

plant pests, new unpublished versions are presently being developed and tested for other 

organisms. 

12. The BINPAS impact assessment system of the AquaNIS database (Text provided by 
D. Minchin and S. Olenin)  

Description: The BINPAS system is designed to compile data on IAS and their impacts into uniform 

biopollution measurement units (Olenin, Minchin et al. 2007, Olenin, Elliott et al. 2011, bŀǊǑőƛǳǎΣ 
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Olenin et al. 2012, hƭŜƴƛƴΣ bŀǊǑőƛǳǎ Ŝǘ ŀƭΦ нлмо). Biopollution is defined as the impacts of IAS at the 

level which disturbs ecological quality of aquatic and terrestrial ecosystems by effects on: an 

individual (internal biological pollution by parasites or pathogens), a population (by genetic change, 

i.e. hybridization), a community (by structural shift), a habitat (by modification of physical-chemical 

conditions), an ecosystem (by alteration of energy and organic material flow). The theoretical 

background of the system was designed during the ALARM and DAISIE FP6, its technical 

implementation was made during a FP7 project MEECE and it was merged as a block of the 

information system on aquatic non-indigenous and cryptogenic species AquaNIS 

(http://www.corpi.ku.lt/databases/aquanis) within a FP7 project VECTORS (YŀǊƻǎƛŜƴŤΣ 

YŀǎǇŜǊƻǾƛőƛŜƴŤ Ŝǘ ŀƭΦ нлмо). 

A standardized description and evaluation of impacts is required and defined within a studied area 

for a specific time period, so enabling temporal comparison. The abundance and distribution range is 

then assessed. The biopollution impact is then be calculated based on impacts to communities, 

habitats or ecosystem function on a five-point scale ranging from weak impact (where it is not 

measurable) to massive impact (where there is extensive trophic re-arrangement). Evaluating the 

levels of these impacts will normally require historical information. BINPAS is a part of AquaNIS, 

which system stores and disseminates information on non-indigenous (NIS) introduction histories, 

recipient regions, taxonomy, biological traits, impacts, and other relevant documented data. 

Currently, the system contains data on NIS introduced to marine, brackish and coastal freshwater of 

Europe and neighboring regions (Zaiko, Lehtiniemi et al. 2011, Wittfoth and Zettler 2013), but can be 

extended to other world regions. 

Assessment approach: The objective is to aid in the prioritization of management options and 

decisions, by aiding in the compilation of IA{ ǘŀǊƎŜǘ ώΨōƭŀŎƪΩϐΣ ƛƴǘŜǊǊŜƎƛƻƴŀƭ ŎƻƳparison of IAS impacts 

and assessing status in relation to the management of the EU Water Framework Directive and the 

Marine Strategy Framework Directive legislative requirements. Managers require accurate 

knowledge on bioinvasion impact on native communities, habitats and ecosystem functioning which 

this system seeks to provide.  References are supplied to qualify each dataset input. The advantage 

is that it is possible to make cross-taxon and interregional comparison of bioinvasion effects, 

facilitate development and application of the bioinvasion assessment method(s), and to provide a 

platform for constant update and quality control of data.  

Robustness: The abundance and distribution range matrix is easily applied and must be undertaken 

before the biopollution assessment is undertaken.  While there is a requirement for historical 

information to undertake the biopollution level there are indications, for some species, that the 
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abundance and distribution range can act as a proxy for a biopollution level.  There have been some 

difficulties in making a full biopollution assessment as the required historical information may not be 

available. BINPAS and AquaNIS seek to ensure the long-term maintenance and reliability of the 

database by continuous update and scientific validation of its data, making it useful for research and 

practical for management.  

Applications: BINPAS which presently contains 571 assessments of 221 species from 255 areas. All 

entered data is compatible and linked to the taxonomy of the World Register of Marine Species 

(WoRMS) (Olenina, Wasmund et al. 2010, Minchin 2012, Minchin and White 2014). In the AquaNIS 

database there are several interrelated blocks under development, including specific lists for 

European ports. While BINPAS is available for entries at any time, the AquaNIS database is gradually 

being opened for free access according to Large Marine Ecosystem areas, seven of these are 

currently available for Northern European seas.  

Internet: http://www.corpi.ku.lt/databases/binpas 

13. Fish Invasiveness Screening Kit (FISK) (Text provided by G. Copp)  

Description: FISK is a risk identification, decision-support tool for assessing the likelihood of a non-

native freshwater fish becoming invasive in the selected risk assessment area (Copp, Vilizzi et al. 

2009, Copp 2013). FISK was originally adapted from the Weed Risk Assessment (WRA) (Pheloung, 

Williams et al. 1999) during the development of a two-part risk analysis scheme for non-native 

freshwater fishes in the UK (Baker, Black et al. 2008). To broaden the geographical applicability of 

FISK to warm temperate and sub-tropical areas, FISK v1 was subjected to intensive review, both in 

terms of questions and guidance but also in the functionality of the user interface. The result was 

FISK v2 (Lawson, Vilizzi et al. 2012), which like the WRA and FISK v1 is provided in Excel® with a 

VisualBasic driven drop-down menu system for inputting responses to questions and confidence 

(certainty) rankings.  

!ǎ ǿƛǘƘ ǘƘŜ ²w! ŀƴŘ ƛǘǎ ƻǘƘŜǊ ŦƻǳǊ ΨǎƛǎǘŜǊΩ ǘƻƻƭǎΣ CL{Y Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ǎŜǊƛŜǎ ƻŦ пф ǉǳŜǎǘƛƻƴs (responses: 

¸Ŝǎκbƻκ5ƻƴΩǘ Yƴƻǿύ ǘƘŀǘ ŀǊŜ ŀƴǎǿŜǊŜŘ ŦƻǊ ǘƘŜ ǎǇŜŎƛŜǎ ǳƴŘŜǊ ŜǾŀƭǳŀǘƛƻƴ ōȅ ŀǎǎŜǎǎƻǊǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ 

expert evaluation of published literature. The literature used should be from peer-reviewed sources, 

ǘƘƻǳƎƘ ΨƎǊŜȅΩ ƭƛǘŜǊŀǘǳǊŜ ŀƴŘ ƻǘƘŜǊ ŀǾŀƛƭŀōƭe information may be used (with caution) when 

information on a species is lacking. With each response, the assessor is expected to provide a 

justification for the response as well as to indicate their level of confidence (certainty ranking) 

associated with the response.  

http://www.corpi.ku.lt/databases/binpas
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Assessment approach: FISK questions examine the biogeography and history of the species, the 

ǇǊŜǎŜƴŎŜ ƻŦ άǳƴŘŜǎƛǊŀōƭŜ ǘǊŀƛǘǎέ ŀƴŘ ǎǇŜŎƛŜǎ ōƛƻƭƻƎȅ ŀƴŘ ŜŎƻƭƻƎȅΣ ŀƴŘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ƎŜƴŜǊŀƭƭȅ 

accepted premise that weeds in other parts of the world have an increased chance of being weedy 

(i.e. invasive) in other areas with similar environmental conditions (Pheloung 2001). Each question is 

scored, generally on a scale of -1 to +1, to produce a total numerical score that is positively 

ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ΨǿŜŜŘƛƴŜǎǎΩ (Pheloung, Williams et al. 1999). Each score is assigned to a category 

(agriculture, environmental, nuisance or combined), so that when the final score is calculated the 

sector most likely to be affected can be identified.  

Outcome: The total score is then compared against a set of critical values that determine whether a 

species poses a high, low or uncertain risk of becoming invasive. Receiver Operator Characteristic 

(ROC) curve analysis is used to calibrate FISK scores for the risk assessment area to determine for 

that area the threshold between the species that pose a high risk of being invasive and those that 

pose a medium or low risk of being invasive. The overall level of certainty associated with each 

assessment is available to assist decision makers in evaluating the risks of the species being invasive 

in their area and any potential benefits the introduced species may provide.  

Robustness: FISK has proved to be a useful means of identifying potentially invasive freshwater 

fishes in at least 16 countries across five continents (Copp 2013)Φ Lǘǎ ΨǎƛǎǘŜǊΩ ŘŜŎƛǎƛƻƴ-support tool, FI-

ISK (Freshwater Invertebrate Invasiveness Screening Kit) has been used widely  (Tricarico, Vilizzi et al. 

2010, Papavlasopoulou, Perdikaris et al. 2014).  

Applications: As one of fish screening tools for non-native aquatic species, FISK is used as an invasive 

species identification tool both to complement full risk assessment schemes, e.g. the GB NNRA 

(Baker, Black et al. 2008, Mumford, Booy et al. 2010) and the European Non-native Species in 

Aquaculture Risk Analysis Scheme (ENSARS) (Copp, Russell et al. 2014) and as a stand-alone 

screening tool applied so far to at least 16 countries across five continents (Copp 2013). 

14. European Non-native Species in Aquaculture Risk Analysis Scheme (ENSARS) [text 
provided by G. Copp] 

Description: The European Non-native Species in Aquaculture Risk Analysis Scheme (ENSARS) was 

ŘŜǾŜƭƻǇŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ 9ǳǊƻǇŜŀƴ Ψ/ƻǳƴŎƛƭ wŜƎǳƭŀǘƛƻƴ bƻΦ тлуκнллт ƻŦ мм WǳƴŜ нллт ŎƻƴŎŜǊƴƛƴƎ 

use of alien and locally-ŀōǎŜƴǘ ǎǇŜŎƛŜǎ ƛƴ ŀǉǳŀŎǳƭǘǳǊŜΩ ό9/-ASR) to provide protocols for identifying 

and evaluating potential risks of using alien species in aquaculture (Copp, Britton et al. 2008, Copp, 

Russell et al. 2014). Having been adapted from GB NNRA and the EPPO, ENSARS is modular in 
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structure (see below) and provides a means for carrying out a full risk assessment of any aquatic 

plant or animal, though it is intended mainly for those being used in aquaculture. 

 

ENSARS modular structure (from Copp et al. 2014a). 

Assessment approach: Seven of the eight ENSARS modules contain protocols for evaluating the risks 

of escape, introduction to and establishment in open waters, of any non-native aquatic organism 

being used (or associated with those used) in aquaculture, i.e. transport pathways, rearing facilities, 

infectious agents, and the potential organism, ecosystem and socio-economic impacts (Copp, Russell 

et al. 2014). A concluding module is designed to summarise the risks and consider management 

options (Cowx, Angelopoulos et al. 2009). Each ENSARS module consists of several essential 

questions, which are accompanied by guidance, with each question requiring a response, a 

justification for the response and an indication (ranking) of tƘŜ ŀǎǎŜǎǎƻǊΩǎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘƘŀǘ 

response. Responses to questions involve an indication of likelihood (very unlikely to very likely), 

magnitude (very limited to very great) or similarity (e.g. not similar to very similar), with all scores 

ranging from 0 to 4 and confidence rankings being from 0 to 3 (low to very high). Each module may 

be used individually, and each requires a specific form of expertise, so a multi-disciplinary 

assessment team is required.  

Outcome: Each ENSARS module provides an overall numerical score and confidence ranking, which 

are complemented by summary scores for each of the main sections of that module. Confidence 

rankings reflect the type and extend of evidence used to formulate responses to questions ς those 

based on published (peer-reviewed) evidence attracting a higher confidence ranking and those 

based on circumstantial evidence or assessor opinion attracting a lower confidence ranking. 

Robustness: The ENSARS score outputs are similar to those generated by the GB Non-native Risk 

Scheme, and in general terms to those produced by invasiveness screening tools, (e.g. FISK and its 

ΨǎƛǎǘŜǊΩ ǘƻƻƭǎ, (Copp, Vilizzi et al. 2009)and therefore suitable for calibration using the same analytical 

approach as applied to FISK (Copp, Vilizzi et al. 2009) and to the EPPO DSS and GB NNRA (Holt, Leach 

et al. 2012). 
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Applications: ENSARS has been applied to 12 fish and three invertebrate species (Copp and Godard 

2014), which are those species identified in Annex IV of the EC Alien Species Regulation as eligible 

for exemption from the Regulation if deemed appropriate by the Competent Authority of the 

Member State concerned.  

References with URL links: 

http://cefas.defra.gov.uk/media/437410/impasse_44142_d3-2.pdf 

Brief notes on other European assessment protocols 

Freshwater Invertebrate Invasiveness Scoring Kit (FI-ISK) 

Tricarico et al. (2010) proposed the Freshwater Invertebrate Invasiveness Scoring Kit (FI-ISK) as a 

screening tool for identifying potentially invasive freshwater invertebrates and tested it with alien 

crayfish species. FI-ISK was adapted from the Fish Invasiveness Scoring Kit (FISK). After calibration for 

score thresholds into low-, medium-, and high-risk categoriesΣ ŀƴŘ Ψreceiver operating characteristic 

ŎǳǊǾŜǎΩ FI-ISK was able to distinguish accurately between potentially invasive and non-invasive 

species of non-native crayfish (Tricarico, Vilizzi et al. 2010). FI-ISK originates from the UK but has 

been applied in Flanders and Belarus (Verbrugge, van der Velde et al. 2012). 

Managing non-native fish in the environment 

Britton et al. (2011) developed a modular assessment scheme for assisting the risk management of 

introduced fishes in England but this risk management tool provides useful reflections relevant to 

risk assessment. Furthermore, the application of this protocol elsewhere (and even to other faunal 

groups) is considered possible and aims to enable more objective decision-making in management 

programmes and enhance conservation outcomes. The method proposed enables prioritisation of 

the introduced fishes in a risk assessment area according to their potential invasiveness and current 

distribution, then assesses populations in relation to the character of their receiving waters and the 

potential risks posed by their population in that circumstance (Britton, Copp et al. 2011). The output 

is a suggested management action for each population. The third module evaluates the suggested 

management action in relation to its potential impacts in the environment and how these impacts 

may be mitigated. The final module assesses the estimated cumulative cost of the selected 

management action relative to an alternative action. This method was not considered further 

because it is an invasion management tool as opposed to a risk assessment method.  

http://cefas.defra.gov.uk/media/437410/impasse_44142_d3-2.pdf


Invasive alien species ς framework for the identification of invasive alien species of EU concern (ENV.B.2/ETU/2013/0026) 

 

 

Page 63 of 298 

 

Brief notes on non-European risk assessment protocols 

Australian Weed Risk Assessment (WRA) 

The Australian Weed Risk Assessment (WRA) process was adopted 1997 following consultation with 

government and stakeholders. Its outcomes are accepted in national legislation (Environment 

Protection and Biodiversity Conservation Act 1999) and it is compliant with WTO SPS Agreement and 

the IPPC. The WRA is a science-based quarantine risk analysis for determining the potential 

ΨǿŜŜŘƛƴŜǎǎΩ ƻŦ ǇƻǘŜƴǘƛŀƭ ƴŜǿ Ǉƭŀƴǘ ƛƳǇƻǊǘǎΦ ¢ƘŜ ǇǊƻŎŜǎǎ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ о-tiered system: status 

determination (is the species present in the risk assessment area or not), weed risk assessment 

(WRA) and post-entry evaluation. The WRA system is a question-based assessment of the weed 

potential of plants proposed for import. The assessment involves answering up to 49 questions 

(yes/no/unknown or numerical response) on specific characteristics of the species. The answers 

generate a numerical score relating to the weed potential of that plant and the score is then used to 

determine an outcome: accept the species for importation; reject the species for importation; or 

ǊŜƧŜŎǘ ǇŜƴŘƛƴƎ ŦǳǊǘƘŜǊ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎΩ ǿŜŜŘ ǇƻǘŜƴǘƛŀƭΦ  

The Australian WRA system is internationally recognized as one of the best systems to determine the 

potential of plant species to become weeds of agriculture and/or the environment. Modified 

versions of the WRA system have been tested, e.g. in Hawaii  (Daehler, Denslow et al. 2004)(Daehler 

& Carino 2000), Florida (Gordon et al. 2008a), the Czech Republic (KrivánŜƪ ϧ tȅǑŜƪ нллсύ ŀƴŘ ŀŎǊƻǎǎ 

varied geographies (Gordon et al. 2008b). KrivánŜƪ ϧ tȅǑŜƪ όнллсύ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŜ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ 

the Australian WRA to temperate Europe through their study on woody plant species but concluded 

the inclusion of additional analyses were necessary.   

Risk assessment models for vertebrate introductions to Australia 

Bomford (2008) presented updated risk assessment models for the introduction of birds and 

mammals, of freshwater fish, and of reptiles and amphibians to Australia and new models to assess 

the risk that mammals and birds could establish in New Zealand. Using simple quantitative models 

considering propagule pressure, climate match, history of establishment elsewhere, and taxonomic 

group, the risk of establishment can be calculated, and a species ranked at four levels: low, 

moderate, serious or extreme. While the models may not estimate the probability of establishment 

success for every species to a high level of accuracy, the low cost of using such models allows large 

numbers of potential invaders to be screened.  
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Trinational Risk Assessment for Aquatic Alien Invasive Species 

The Biodiversity Conservation Working Group within the Commission for Environmental Cooperation 

(CEC), which was established by the North American Agreement on Environmental Cooperation 

(NAAEC) as a side agreement to the North American Free Trade Agreement (NAFTA), developed the 

Trinational Risk Assessment for Aquatic Alien Invasive Species as Guidelines to North American 

resource managers who are evaluating whether or not to introduce a non-native species into a new 

ecosystem (CEC 2009). The two major components of the Risk Assessment Model (Probability of 

Establishment and Consequences of Establishment) are divided into seven basic elements (e.g. 

Estimate probability of the organism surviving in transit or Estimate environmental impact if 

established) that need to be answered as probability or impact estimates (Low/Medium/High) based 

on quantitative or subjective methods including estimates of uncertainty.  High impact IAS within 

North America identified from this risk assessment could have relevance to Europe. 

Task 1.2 Identify gaps and scope in risk assessment  

Task overview 

Here we provide a brief and preliminary discussion on two gaps of general concern that were 

identified through sub-task 1.1, namely consideration of ecosystem services and user-friendliness 

linking to consistency of outcomes.  Further consideration of gaps and scope is given in Tasks 4 and 

5.  Indeed, task 4 provides a detailed evaluation of the compliance of risk assessment protocols with 

agreed minimum standards developed through Task 3.  Therefore, gaps and scope in relation to the 

minimum standards are identified.  Task 5 highlights additional constraints of existing risk 

assessment methods through the implementation of the minimum standards to support the 

development of a list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ  

Ecosystem Services  

The forthcoming Regulation of the European Parliament and the Council on the prevention and 

management of the introduction and spread of IAS, specifically states that risk assessments defining 

IAS of Union concern should require a description of the adverse impact on biodiversity and the 

related ecosystem services. Among all European assessment protocols listed in Table 1.4, only one 

specifically considers impact assessments through effects on ecosystem services, the EFSA (2011) 

protocol on environmental risk assessments for plant pests. This EFSA protocol explicitly includes the 

ŎƻƴŎŜǇǘ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ƛƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ōȅ ŀǎƪƛƴƎ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ΨǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻƴ 
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structural (biodiversity) and functional (ecƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎύ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΩ(EFSA on 

Plant Health 2011)Φ Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ΨǎǘǊǳŎǘǳǊŜΩ ŀƴŘ ΨŦǳƴŎǘƛƻƴŀƭƛǘȅΩ ƻŦ ŜŎƻǎȅǎǘŜƳǎ ƛƴ ŀƴ 

ecological context (and most environmental impact assessments) is understood in a different way 

(e.g. structural diversity or nutrient cycling of ecosystems). Furthermore, the current conceptual 

frameworks for ecosystem services, such as the ecosystem services cascade model by (Potschin and 

Haines-Young 2011) make a clear distinction between ecosystem structures, processes and 

functions, and related services and benefits provided. The purpose of this is to show that ecosystem 

services and benefits to people depend on functional ecosystems and that the ecosystem processes 

and ecosystem services are not necessarily one and the same (i.e. single ecosystem service can be 

the product of two or more processes or alternatively a single process can contribute to more than 

one service).  

The risk assessment protocol devised by EFSA (EFSA Panel on Plant Health 2011) uses a rating system 

based on a probabilistic approach with an evaluation of the degree of uncertainty. For the list of the 

ecosystem services to be considered, EFSA adopted the MEA (Millennium Ecosystem Assessment 

2005) classification, recognizing that methodological developments will emerge as experience 

accumulates. Specifically, the problem of double accounting due to partly overlapping MEA 

classifications needs attention. The issue of overlaps and double counting has been addressed in 

more recent ecosystem services classification systems such as TEEB (TEEB 2010) and CICES 

(http://cices.eu/). The section of the EFSA protocol focusing on ecosystem services was tested by 

evaluating the impacts of the citrus long-horn beetle Anoplophora chinensis (Gilioli, Schrader et al. 

2014). They concluded that overall risk for provisioning services (on fibre and ornamental services) is 

high, and for regulating and supporting services (on erosion regulation and air quality) it is 

moderate.  

User-friendliness and consistency  

Most of the key characteristics of risk assessment protocols can be assessed simply by careful 

consideration of the protocol and guidance documents. In contrast, user-friendliness and 

consistency (or reproducibility) needs extensive testing with several assessors considering multiple 

species and comparing between protocols. Hence, it is of utmost importance that a protocol asks 

questions that can be answered with an acceptable level of uncertainty, and delivers similar 

assessments for the same species in the same area, irrespective of the identity of the assessors ς as 

long as these have the necessary expertise or are provided with the necessary information. The two 

criteria are strongly linked so, for example, if the protocol contains questions that cannot be 
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adequately answered, consistency between assessors will be adversely affected. Both the individual 

questions and the system summarizing risks should be consistent and unambiguous. Equally the 

rating guidance designed to help assessors select the most appropriate answer must be consistent 

and clearly described (Schrader, MacLeod et al. 2012). In systems where all questions contribute to 

the overall risk scores, a consistent response to each question is particularly critical (Schrader, 

MacLeod et al. 2012). Enhancing consistency does not only increase user-friendliness, it also gives 

results greater credibility and clarity when communicating with stakeholders (MacLeod 2010).  

Consistency in risk analysis has been recently discussed and assessed for pest risk analyses in the EU-

funded project PRATIQUE (Baker, Battisti et al. 2009, Schrader, MacLeod et al. 2012) and methods to 

improve it have been developed. However, PRATIQUE only considered one PRA protocol (EPPO 

2011) whereas it should be applied to invasion risk assessments more generally (Kumschick and 

Richardson 2013). While it is assumed that developers of protocols carry out consistency tests with 

independent assessors, these are never published. User-friendliness has sometimes been compared 

between risk assessment protocols, using various criteria, including personal experience (Verbrugge, 

Leuven et al. 2010), but without repeating the assessments with different assessors. Standards and 

thresholds for user-friendliness and consistency are not easily defined and it is difficult to provide 

guidance on acceptability thresholds. Nevertheless, it would be unwise to propose the use of a 

protocol without having tested the user-friendliness and consistency by a panel of independent 

experts. The COST Action Alien Challenge (http://www.brc.ac.uk/alien-challenge/home) will test the 

consistency of a series of European risk and impact assessment protocols (all listed in Table 1.4 

above). The plan is to focus primarily on the impact component (including spread) of the protocols, 

but the exercise could also be extended to the full risk assessment protocols.  

Summary: Task 1 

More than 100 relevant publications were derived through a literature search. Of these only 70 

publications provided original risk assessment protocols and their applications.  The list of 

publications was filtered further to eliminate those which simply described the implementation of an 

existing protocol to a given geographic region or specific taxonomic groups without modification of 

the assessment protocol.  Thus 33 publications (representing 29 protocols) were identified and 

examined further to derive key attributes of the risk assessment method to inform the development 

of minimum standards.  Basic information for all 33 publications was provided after which 14 

protocols were selected as case studies to provide further information as context to subsequent 
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tasks. Two critical gaps were identified through this task: consideration of ecosystem services and 

evaluation of user-friendliness coupled with consistency of outcomes.  
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Task 2: Develop minimum standards for risk assessment 
methodologies  

Task overview 

The aim of this task was to develop a proposed list of minimum standards for risk assessment 

methods that provide assurance that any given species listed in any given European risk assessment 

system (compliant with the derived minimum standards) can be potentially considered for inclusion 

in a list of proposed άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ .ŀǎŜŘ ƻƴ the information provided from Task 1, we 

compiled a list of attributes for critical evaluation (through Task 3) with respect to their usefulness, 

ǊƻōǳǎǘƴŜǎǎ ŀƴŘ ŎƻƳǇƭƛŀƴŎŜ ǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ όǎǳŎƘ ŀǎ Ltt/ύ ǘƻ ǎǳǇǇƻǊǘ ŀ ƭƛǎǘƛƴƎ ŀǎ ŀƴ άL!{ ƻŦ 

9¦ ŎƻƴŎŜǊƴέΦ  

Task 2.1: Produce a database of criteria from the risk assessment review in 
Task 1 to inform recommendation of minimum standards  

The review of characteristics (attributes) of risk assessments (Task 1) coupled with consideration of 

international standards was used to develop a long-list of attributes (Table 2.1) used to inform sub-

task 2.2 and subsequently Task 3. 

Table 2.1: Long-list of attributes derived from existing risk and impact assessment protocols 
(outlined in Task 1) with notes where appropriate.  

Attributes Notes 

1) General  

Assessment area   

Environments covered   

Taxonomic scope   

Species descriptions   

2) Protocol components-Invasion process  

Introduction/Entry Is the likelihood of entry assessed? Subsequently 
refined as assessment approach (e.g. via pathway 
analysis, geographic proximity ("door-knockers")). 

Establishment Is the likelihood of (future) establishment assessed? 
Subsequently refined as assessment approach (e.g. 
climate matching, habitat matching). 
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Attributes Notes 

Spread Is the likelihood of (future) spread assessed? 
Can/Should be separated into likelihood of dispersal 
(by the species capacity) and secondary translocation 
(by other forces) and/or a spatial and dynamic 
component. The spatial component is essential (what is 
the potential distribution of the assessed species in the 
target area) and should be among the minimum 
standard. The dynamic part (the speed of dispersal in 
the target area) is more complicated and maybe not 
essential. 

Pathways considered   

3) Protocol components-Impact  

a) Protocol for Ecology/Biodiversity risks   

Impact on biodiversity (genes, species, 
ecosystems) considered 

Is the magnitude of negative impact on 
ecology/biodiversity assessed? This includes 
assessments of impacts of species already present and 
potential impacts of species not yet present. 

Impact on specific elements of biodiversity 
considered (i.e. rare, keystone, red list, 
protected species) 

  

Impact thresholds considered Is there any impact threshold defined?  

Distribution range considered Is the distribution range considered at the impact level 
and hence influencing the outcome of the assessment 
(compare below). 

Environmental conditions considered Are current conditions (e.g. temperatures) considered 
in the impact assessment? Can the species survive in 
the wild under current conditions or not.  

Invasive elsewhere considered Are impact data from outside the studied region 
considered? 

Ecological directionality considered Are positive and negative ecological effects 
considered? 

b) Protocol for Socio-Economic risks   

Protocol considering economic sectors Agriculture, Forestry, Fisheries/Aquaculture, Tourism, 
etc.; including animal and plant health aspects 

Protocol considering human health Impacts on Human Health include allergic reactions, 
intoxication, pathogen reservoir or vector, physical and 
mental wellbeing 
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Attributes Notes 

Protocol considering wellbeing and 
sustainable development 

Possible risks related to IAS impacts on ecosystem 
services and, through those impacts, on aspects of 
human wellbeing and regional/local sustainable 
development. Including:  food and water security, 
natural hazard mitigation, climate change mitigation 
and adaptation, recreation, support and/or 
diversification of sustainable regional development, 
employment, cultural and natural heritage, education, 
research and innovation 

4) Protocol components-Future 

Climate change considered   

Dispersal considered dispersal models (e.g. including species traits, 
secondary spread, point release) may be calculated 
(without considering climate change) or simply: if a 
species disperses well (incl. e.g. if it is traded) the risk 
increases; 

Future impacts on protected sites, 
endangered habitats or species, number of 
MS at risk, biogeographic areas considered 

  

Indirect facilitation Are potential or known indirect effects (e.g. meltdown, 
mesopredator release) included in the assessment?  

Other anthropogenic pressures considered Are other pressures (land-use change, fragmentation, 
ŜǳǘǊƻǇƘƛŎŀǘƛƻƴΣ ǇƻƭƭǳǘƛƻƴΣ Χύ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŦǳǘǳǊŜ 
impact?  

Socio-Economy considered The socio-economic importance of ecosystem services 
and related benefits might change in the future, esp. in 
the context of climate change. 

5) Protocol components-Management 

Precautionary principle considered   

Distribution range considered Is the distribution range considered at the 
management level and hence influencing the outcome 
of the assessment? 

Eradication options considered   

Control options considered   

6) Protocol method details 

Applicable to a broad range of taxa   

Applicable to all environments   

Comparability Are the assessments (within the protocol) comparable 
between taxa and can be used for prioritization? 
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Attributes Notes 

Compliance with any other international/EU 
conservation system 

Compliance with any other system, widely used in 
conservation (and conservation policies) would be a 
benefit (e.g. IUCN species and habitat red lists, GISD 
pathway terminology) 

Decision rules How is the final outcome of the assessment reached? 

Equidistance/Weighting Are ecological impact categories used equally relevant 
or is there any weighting? 

Quantitative RA   

Repeatability/Quality control procedure Is there any quality control mechanism included (e.g. 
peer-review or multi-assessor comparisons)?  

Restrictions apply Is the system aware of its gaps and/or explicitly 
mentions them? 

Scoring RA Is the protocol a scoring system, i.e. is impact 
translated into scores (e.g. from zero to five) or semi-
quantified (e.g. classes of impact).  

Stakeholder consultation Are (concerned) stakeholders involved in the 
assessment procedure? This part of risk 
communication often is neglected and may jeopardize 
any intended management action on the ground. 

Uncertainty considered Different types of uncertainty occur in every 
component estimated underlying risk assessments. 
Here, it should be checked if and how the protocol 
handles linguistic uncertainty and stochasticity. 

7) Protocol data requirements 

Data gaps/lack of data considered Unknown or missing data are frequently encountered 
during risk analysis (epistemic uncertainty) and the 
ability to deal with lack of data is a required feature.  

Data transparency Are all relevant parts of the assessment(s) cross-
referenced? 

8) Protocol policy compliance 

Consideration of EU environment directives   

WTO compliance   

 

Task 2.2: Proposed and agreed minimum standards 

Through a preliminary consultation involving a pre-workshop survey outlined in Task 3.2 a draft 

short-list of attributes were derived from the long-list that were seen essential for performing risk 

assessments of IAS. These were considered in detail and refined through Task 3. 
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Table 2.2: Short-list of attributes derived from the long-list extracted from the review of risk 
assessments through Tasks 1 and 2. Additional information and clarification on the agreed minimum 
standards are provided in Tables 3.4 and 3.5. 

Risk assessment attribute 

Includes species description 

Documents information sources 

Can be used for a broad range of taxa 

Includes the likelihood of entry, establishment, spread and magnitude of impact 

Includes description of (1) the actual and potential distribution; (2) the likelihood of spread; (3) the 
magnitude of impact 

Has the capacity to include multiple pathways of entry and spread, both intentional and 
unintentional 

Has the capacity to include multiple pathways of secondary spread, both intentional and 
unintentional 

Can broadly assess environmental impact with respect to biodiversity and ecosystem patterns and 
processes  

Broadly assesses environmental impact with respect to biodiversity and related ecosystem services 

Includes status (endangered or protected) of species or habitat under threat 

Has the capacity to consider future impacts due to environmental change 

Broadly assesses socio-economic impact 

Includes assessment of monetary cost of damage 

Considers socio-economic benefits 

Provides a summary of the different components of the assessment in a consistent and 
interpretable form  

Includes measure of uncertainty 

Can deal with lack of data   

Unbiased and objectively assesses all species regardless of current status 

Compliant with WTO standards 

Includes quality assurance 

Summary: Task 2 

Risk assessment methods are diverse and include many attributes for consideration as potential 

minimum standards.  A range of relevant attributes, including broad consideration of general 

characteristics through to attributes relevant to the invasion process such as likelihood of arrival, 

establishment and spread, were identified. Impacts were classified broadly and included biodiversity 

and socio-economic impacts alongside perspectives influencing impacts such as climate change. 

Agreed international standards and policies such as the World Trade Organisation (WTO) and 
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relevant EU Directives including the EU Marine Strategy Framework Directive (MSFD) and EU Water 

Framework Directive (WFD) provide additional attributes for consideration within risk assessment 

methods.  Through compilation of the attributes from the risk assessments, international standards 

and policies a draft short-list of attributes that were considered to be relevant for performing robust 

and rigorous risk assessments of IAS was derived.  
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Task 3: Risk assessment workshop 

Task overview 

In this task we critically examined and validated the minimum standards developed in Task 2 for 

evaluating risk assessment schemes. The overarching aim was to ensure that the minimum 

standards were peer-reviewed and robust to ensure that risk assessments are fit for purpose and 

undertaken using a scheme of appropriate quality to identify and assess potential άIAS of EU 

concernέ. 

As outlined through Task 1 and 2 there is a diverse range of approaches to risk assessment. 

However, through Task 3 we aimed to distil the critical components that, through expert opinion and 

consensus, are agreed necessary to achieve overarching, robust and rigorous assessment of the risk 

of an IAS, regardless of the specific approach taken. The aim through instigating such a process was 

to develop a framework of minimum standards that will lead to the objective identification of 

proposed άL!{ ƻŦ EU ŎƻƴŎŜǊƴέΦ 

The long-list of attributes derived from the review of risk assessment protocols in Tasks 1 and 2 

provided the basis upon which to develop the minimum standards. Additionally, there are several 

relevant sections within the recently-adopted EU Regulation on IAS that provided further context for 

the minimum standards. Furthermore, risk assessment and invasion biology experts, invited to 

participate in the workshop to derive the minimum standards, provided additional attributes for 

consideration. 

Task 3.1: Identify and approve experts to attend the workshop 

Selection of experts 

The project team included 23 experts from nine organisations and as such provided a strong basis to 

derive ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέΦ However, peer-review was 

seen as an essential part of the process of agreeing the minimum standards.  Therefore, 16 of the 

experts from the project team (Table 3.1) and 12 additional invited experts (Table 3.2) were selected 

to contribute to the consensus process to elucidate the minimum standards in a transparent, 

collaborative and objective manner. The invited experts and those from within the team 

represented a breadth of expertise from a variety of perspectives including taxonomic (all taxa, 

including pathogens), environmental (freshwater, marine and terrestrial), impacts (environmental, 
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socio-economic and health) and disciplines (ecologists, economist, conservation practitioners, 

scientists, policy-makers, risk assessors). Many of the experts had been actively involved in the 

development, testing and implementation of risk assessment protocols for IAS. The EC provided 

guidance throughout and approved the selection of experts and overall workshop programme. 

Table 3.1: Contributors to the workshop from the project team. 

Name Organisation Relevant expertise 

Helen Roy CEH Project lead and invasion biology 

Hannah Dean CEH Database and information management 

Karsten Schönrogge CEH Invasion biology 

Jodey Peyton CEH Project support and ecology 

Ana Nieto IUCN Task lead and Red lists 

James Kemp IUCN Red lists 

Riccardo Scalera IUCN ISSG Invasion biology and policy 

Marc Kenis CABI Invasion biology and risk assessment 
development and implementation 

Wolfgang Rabitsch EAA Invasion biology and risk assessment 
development and implementation 

Marianne Kettunen IEEP Socio-economics 

Sarah Brunel EPPO Pest risk assessment 

Etienne Branquart Belgian Biodiversity 
Platform 

Invasion biology and risk assessment 
development and implementation 

Sonia Vanderhoeven Belgian Biodiversity 
Platform 

Invasion biology and risk assessment 
development and implementation 

Gordon H. Copp CEFAS Invasion biology and risk assessment 
development and implementation 

Piero Genovesi IUCN ISSG Invasion biology and policy 

Alan Stewart University of Sussex Horizon scanning and taxonomic expertise 

Table 3.2: Additional experts invited to contribute to the workshop.  

Name Organisation Expertise 

Wolfgang Nentwig University of Bern Invertebrates, developing risk assessment 
methods, impacts on biodiversity and socio-
economic issues 

Niall Moore Non-native Species 
Secretariat (UK) 

Risk assessment, broad coverage of taxonomic 
groups, IAS strategy and coordination 

Sven Bacher University of Fribourg Biodiversity, risk assessment, holistic 
approach, expertise on comparing schemes 
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Name Organisation Expertise 

Frances Lucy Environmental Services 
Ireland, Institute of 
Technology, Sligo 

Marine, freshwater 

Melanie Josefsson Swedish Environmental 
Protection Agency 

General knowledge on IAS, policy  

Hanno Sandvik Norwegian Biodiversity 
Information Centre 

Norwegian IAS expert and risk assessment 

Johan van Valkenburg Dutch Plant Protection 
Organization 

Aquatic and terrestrial plants 

Tony Sainsbury Institute of Zoology, 
London 

Wildlife diseases, risk assessment methods 

Aline De Koeijer Central Veterinary 
Institute, NL 

EFSA expert of human and animal pathogen 
prioritization, human health 

Jean-Claude Grégoire University of Brussels, 
BE 

EFSA expert of assessing risks in pest insects 

Alain Roques  INRA Invasive insects and impacts on biodiversity, 
forest entomology 

Hugo Verreycken INBO Non-native freshwater fishes and risk 
assessment 

Tim Adriaens INBO Invasion biology and risk assessment 

Bram D'hondt Belgian Biodiversity 
Platform 

Invasive alien species risk assessment 
development and review 

Task 3.2: Dissemination of project documents to approved experts 

Preliminary consultation 

The preliminary consultation phase involved providing relevant documentation to all contributing 

experts. Relevant documents (Table 3.3) were circulated two weeks in advance of the workshop. 

Additionally, experts were provided with an overview of the project and expectations of the role 

they would play. The long list of attributes of risk assessments derived through task 1 and 2 were 

circulated in the form of a survey (using Survey Monkey) in which the experts were asked to rank the 

importance of each as a minimum standard on a scale of 1 (low importance) to 5 (high importance). 

Experts were also asked to provide additional attributes that were not apparent from the long-list. 

Table 3.3: Documents circulated to experts contributing to the workshop 

Document Link or reference Representative participant 
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Workshop programme Annex 3 Ana Nieto (IUCN) 

James Kemp (IUCN) 

Helen Roy (CEH) 

Regulation proposal  Myriam Dumortier (EC) 

Valentina Bastino (EC) 

Survey results Annex 2 Helen Roy (CEH) 

Introductory 
presentations 

Annex 4 Helen Roy (CEH) 

Wolfgang Rabitsch (EAA) 

Marc Kenis (CABI) 

Marianne Kettunen (IEEP) 

Etienne Branquart (Belgian Biodiversity 
Platform and EPPO) 

Sarah Brunel (EPPO) 

European and 
Mediterranean Plant 
Protection Organization 

Guidelines on Pest Risk 
Analysis 

Annex 5 Sarah Brunel (EPPO) 

GB Non-native species 
Rapid Risk Assessment 
(NRRA) 

Annex 5 Niall Moore (NNSS) 

Harmonia+ (and 
Pandora+) 

Annex 5 .ǊŀƳ 5ΩƘƻƴŘǘ ό.ŜƭƎƛŀƴ .ƛƻŘƛǾŜǊǎƛǘȅ tƭŀǘŦƻǊƳύ 

Generic ecological 
impact assessments of 
alien species  

in Norway 

Annex 5 Hanno Sandvik (Norwegian Biodiversity 
Information Centre) 

GermanςAustrian Black 
List Information System 

Annex 5 Wolfgang Rabitsch (EAA) 

Generic impact scoring 
system 

Annex 5 Wolfgang Nentwig (University of Bern) 

The survey revealed a high level of consensus between all experts for most of the attributes (Annex 

2). The question as to whether or not the EU should develop a totally new EU-wide risk assessment 

system tailored for the forthcoming IAS Regulation provided a divided response with 8 experts 

ǎǘŀǘƛƴƎ άƴƻέΣ ф ǎǘŀǘƛƴƎ άȅŜǎέ ŀƴŘ у ǎǘŀǘƛƴƎ άǳƴǎǳǊŜέΦ 9ǉǳŀƭƭȅΣ ǘƘŜ ǉǳŜǎǘƛƻƴ as to whether or not the 

EU should use one or several existing risk assessments resulted in lack of consensus with 13 experts 

ǎǘŀǘƛƴƎ άȅŜǎέΣ о ǎǘŀǘƛƴƎ άƴƻέ ŀƴŘ ф ǿŜǊŜ άǳƴǎǳǊŜέΦ Lƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ŀ ŎƭŜŀǊ ǳƴŘŜǊǎǘŀnding of the 

context of the EU Regulation and the associated list of άIAS of EU concernέ, the workshop 
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programme included provision at the beginning for a detailed overview of the remit of the project 

and also clarity from the EC with respect to the specific relevance of the project to the Regulation. 

Attributes aligning with socio-economic aspects also appeared to cause division in responses by the 

experts. The importance of considering known uses and social and economic benefits deriving from 

those uses was not recognized by all the experts, indeed млΣ мл ŀƴŘ р ŜȄǇŜǊǘǎ ǎǘŀǘƛƴƎ άƴƻέΣ άȅŜǎέ ŀƴŘ 

άǳƴǎǳǊŜέ ǊŜǎǇŜŎǘƛǾŜƭȅΦ {ƛƳƛƭŀǊƭȅ ǘƘŜ ǉǳŜǎǘƛƻƴ ά{ƘƻǳƭŘ ŀ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŎƻƴǎƛŘŜǊ ƘǳƳŀƴ ǿŜƭƭ-being 

and sustainable development (e.g. food security, cultural and natural heritage and climate change 

ƳƛǘƛƎŀǘƛƻƴύΚέ ƭŜŘ ǘƻ т ŜȄǇŜǊǘǎ ǎǘŀǘƛƴƎ ǘƘŜȅ ǿŜǊŜ άǳƴǎǳǊŜέ όŀƴŘ мт ŜȄǇŜǊǘǎ ǎǘŀǘƛƴƎ άƴƻέύΦ CǳǊǘƘŜǊƳƻǊŜΣ 

three questions relating to cost-benefit analysis led to a high degree of uncertainty with more than a 

ǘƘƛǊŘ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎ ǊŜǎǇƻƴŘƛƴƎ άǳƴǎǳǊŜέΦ LƴǘŜǊŜǎǘƛƴƎƭȅ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŜƛǘƘŜǊ 

unsure or agreed that a risk assessment should consider a broad assessment of cost-benefit analysis 

and consider potential costs of damage by IAS, but consideration of an assessment of monetary cost-

benefit analysis was only supported by 5 out of 25 respondents. The high degree of disagreement or 

uncertainty expressed by respondents highlighted the need to ensure that socio-economic 

considerations were included as a substantial component of the workshop programme. 

Task 3.3: The workshop 

The two-day workshop was held in Brussels on 27th and 28th March, with a programme (Annex 3) 

developed collaboratively within the project team and approved by the Commission. The 

programme was divided into four main sessions: project overview and introductory lectures, 

consensus approach to defining minimum standards, comparison of existing risk assessment 

protocols against minimum standards and introduction to developing the list of ǇǊƻǇƻǎŜŘ άIAS of EU 

concernέ. The presentations are provided in Annex 4.  

Introductory lectures 

During the morning of the first day, participants were provided with an overview of the project and 

perspectives from the Commission particularly in relation to the forthcoming Regulation. 

Additionally, the project team provided background information to risk assessments and specifically 

definitions of the terms to be used throughout the workshop. Socio-economic perspectives were 

introduced by Marianne Kettunen (IEEP) in recognition of the degree of divergence from 

respondents to the preliminary consultation survey. 
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Consensus approach to defining minimum standards 

The long-list of risk assessment attributes was circulated in advance of the workshop and 

participants were invited to add standards for consideration both during the preliminary 

consultation phase and during the workshop. The participants were divided into two groups and 

contributed to discussions on each attribute in relation to key themes of the risk assessment 

process: entry, establishment and spread, environmental impact and socio-economic impact. 

Rapporteurs were assigned to each group and they provided the entire workshop with a summary of 

the conclusions ƻŦ ǘƘŜƛǊ ƎǊƻǳǇΩǎ ŘƛǎŎǳǎǎƛƻƴǎΦ ¢ƘŜ ƻǳǘŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴǎ ǿŜǊŜ ǊŀǇƛŘƭȅ 

compiled into a spreadsheet so that the entire workshop could again share opinions on each 

attribute and whether or not it should be included as a minimum standard for risk assessment 

methods from which the draft list of proposed άIAS of EU concernέ will be constructed. The 

discussions were consolidated through a voting process in which people were asked to express 

agreement or disagreement with inclusion of the attribute as a minimum standard. In most cases the 

participants were in unanimous agreement but where there was substantial divergence in opinion 

then further discussion was invited to explore the basis of disagreement. In most cases, this led to 

re-wording of the minimum standard and subsequent consensus from the group. In this way the 

long list of attributes was modified substantially with many of the attributes deemed as 

inappropriate as a minimum standard (Annex 6). The final list included 14 minimum standards (Table 

3.4). 

There was extensive discussion as to the degree to which quantitative versus qualitative information 

should be presented. For some of the minimum standards quantitative information is either 

unavailable at this stage or inappropriate. Therefore, the minimum standards are phrased to broadly 

encompass themes within risk assessments rather than presenting prescriptive statements as to the 

mechanisms for implementing risk assessments. However, inclusion of a number of minimum 

standards provide overarching guidance on the approach to implementation for example: 

άŘƻŎǳƳŜƴǘǎ ƛƴŦƻǊƳŀǘƛƻƴ ǎƻǳǊŎŜǎέΣ άtǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ Ǌƛǎƪ 

ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ŀƴ ƻǾŜǊŀƭƭ ǎǳƳƳŀǊȅΣ ƛƴ ŀ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ ƛƴǘŜǊǇǊŜǘŀōƭŜ ŦƻǊƳέΣ άLƴŎƭǳŘŜǎ ǳƴŎŜǊǘŀƛƴǘȅέ 

ŀƴŘ άvǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜέΦ  
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Table 3.4: Details of the minimum standards with summary of the comments derived from 
discussions during the workshop and the outcome of the vote (expert opinion). Further clarification 
of the minimum standards and reordering to provide a logical framework is provided in section 
άtƻǎǘ-ǿƻǊƪǎƘƻǇ ŘƛǎŎǳǎǎƛƻƴǎΥ ŘŜŦƛƴƛƴƎ ǘƘŜ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎέ  

 Minimum standard Expert opinion 

1 Description (Taxonomy, invasion history, distribution 
range (native and introduced), geographic scope, 
socio-economic benefits) 

Unanimous 

2 Includes the likelihood of entry, establishment, 
spread and magnitude of impact 

 

Unanimous 

3 Includes description of the actual and potential 
distribution, spread and magnitude of impact 

 

Unanimous 

4 Has the capacity to assess multiple pathways of 
entry and spread in the assessment, both intentional 
and unintentional 

 

5 Can broadly assess environmental impact with 
respect to biodiversity and ecosystem patterns and 
processes 

Unanimous 

6 Can broadly assess environmental impact with 
respect to ecosystem services 

Not unanimous but large majority, 
providing the emphasis placed on 
qualitative and broad assessment.  
Considerable discussion over defining 
ecosystem services and the way in 
which such an approach could be 
interpreted differently within different 
risk assessments.  Additional concern 
of duplication with ecosystem patterns 
and processes alongside socio-
economic benefits.    

7 Broadly assesses adverse socio-economic impact Not unanimous but almost with only 
one abstaining over emphasis on 
άŀǎǎŜǎǎŜǎέ ǊŀǘƘŜǊ ǘƘŀƴ άŘŜǎŎǊƛōŜǎέ   

8 Includes status (threatened or protected) of species 
or habitat under threat 

Not unanimous but large majority 

9 Includes possible effects of climate change in the 
foreseeable future 

Unanimous 
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 Minimum standard Expert opinion 

10 Can be completed even when there is a lack of data 
or associated information  

Unanimous 

11 Documents information sources Unanimous 

12 Provides a summary of the different components of 
the risk assessment and an overall summary, in a 
consistent and interpretable form  

Unanimous 

13 Includes uncertainty Unanimous 

14 Includes quality assurance  Unanimous 

Comparison of existing risk assessment protocols against minimum standards  

A number of participants were invited to present the protocols for risk assessment or, in a few cases, 

for impact assessment for which they have a key role in the development and/or implementation 

(Table 3.5). Guidance was given to reflect on the agreed minimum standards and specifically 

consider the constraints in compliance with the minimum standards. Each risk or impact assessment 

protocol was discussed in detail with specific reference to the minimum standards. 

The conclusion of this session was that none of the risk or impact assessment methods met all of the 

minimum standards.  

The impact assessments were particularly lacking in this regard because they focus on impact and so 

do not consider likelihood of entry and establishment. However, impact assessments have a distinct 

role to play within invasion management, specifically at the national or regional scale. Furthermore, 

the diversity and flexibility of approaches was seen as essential to encompass adequately the 

taxonomic breadth of IAS, the stage of invasion, the context and aims of the assessment. It was 

agreed that impact assessments could provide additional valuable information for informing the list 

of proposed άIAS of EU concernέ.   

Three of the risk assessments considered during the workshop appeared to be compliant with the 

majority of minimum standards: EPPO DSS, GB NRRA and Harmonia+. An additional protocol, 
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ENSARS, was not discussed in detail during the workshop but was agreed to be άǎǳōǎǘŀƴǘƛŀƭƭȅ 

ŎƻƳǇƭƛŀƴǘέ through evaluation in Task 4. The main areas of divergence from the minimum standards 

related to lack of consideration of two of the minimum standards (ecosystem services and climate 

change) and only partial compliance with one minimum standard (socio-economic benefits require 

inclusion within the general description). A thorough consideration of existing risk assessment 

meǘƘƻŘǎ ŀƴŘ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ǿƛƭƭ ōŜ ƎƛǾŜƴ ƛƴ ¢ŀǎƪ п ά{ŎǊŜŜƴƛƴƎ ƻŦ ŜȄƛǎǘƛƴƎ 

Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎƛŜǎέΦ IƻǿŜǾŜǊΣ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴǎ ŀǘ ǘƘŜ ǿƻǊƪǎƘƻǇ ǿŜǊŜ ŜȄǘǊŜƳŜƭȅ ǳǎŜŦǳƭ 

for exploring the clarity and application of the minimum standards. It was agreed that they provide a 

robust and rigorous framework for critically examining risk assessment methods which could inform 

a list of ǇǊƻǇƻǎŜŘ άL!{ ƻŦ 9¦ Ŏoncernέ.  

Table 3.5: Risk or impact assessment methods presented by representative participants to the 
workshop. For links to risk assessment documentation refer to Annex 5. 

Risk or impact assessment Acronym  Representative participant 

European and Mediterranean Plant Protection 
Organization 

Guidelines on Pest Risk Analysis 

EPPO DSS Sarah Brunel (EPPO) 

GB Non-native species Risk Assessment (NRRA) GB NNRA Niall Moore (NNSS) 

Harmonia+ (and Pandora+)  .ǊŀƳ 5ΩƘƻƴŘǘ ό.ŜƭƎƛŀƴ .ƛƻŘƛǾŜǊǎƛǘȅ 
Platform) 

Generic ecological impact assessments of alien 
species in Norway 

 Hanno Sandvik (Norwegian 
Biodiversity Information Centre) 

GermanςAustrian Black List Information System GABLIS Wolfgang Rabitsch (EAA) 

Generic impact scoring system GISS Wolfgang Nentwig (University of 
Bern) 

Introduction to developing the list of proposed άIAS of EU concernά 

During the final stage of the workshop, the participants discussed the implementation of the 

minimum standards to construct the draft list of ǇǊƻǇƻǎŜŘ άL!{ ƻŦ 9¦ ŎƻƴŎŜǊƴέ ό¢ŀǎƪ р ά{ŎǊŜŜƴƛƴƎ ƻŦ 

potential άL!{ ƻŦ 9¦ Ŏoncernέ ŀƴŘ ǇǊƻǇƻǎŀƭ ƻŦ ŀ ƭƛǎǘέύΦ ¢ƘŜ ǎŜǎǎƛƻƴ ōŜƎŀƴ ǿith a presentation by 

Karsten Schönrogge (CEH) outlining approaches to developing the list and was followed by an 

overview of a consensus approach to horizon scanning based on a method implemented in Britain 

(Roy, Peyton et al. 2014) from Alan Stewart (University of Sussex). The resulting discussions provided 

constructive recommendations for a transparent and objective approach, employing the minimum 

standards, to take forward Task 5.  
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Task 3.4: Summarise the findings from the workshop 

Post-workshop discussions: defining the minimum standards 

The phrasing of the minimum standards was discussed extensively during the workshop, and it is 

hoped that the meaning is reasonably intuitive. However, some aspects require clarification, and it is 

important that the explanatory text is explicit. Therefore, the minimum standards are outlined here 

in detail. It was also agreed that to comply with the EU Regulation on IAS, overarching guidelines, 

including recommendations from the WTO and OIE, should be respected and therefore cut across 

the minimum standards. 

Overarching guidelines 

As discussed through Task 1.2 risk assessment protocols must ask questions that are sufficiently 

clear and understandable for assessors. The guidance designed to help assessors select the most 

appropriate answer must be consistent and clearly described (Baker, Black et al. 2008, Schrader, 

MacLeod et al. 2012). This is essential to ensure that responses (accompanied by an indication of 

level of uncertainty) deliver similar assessments for the same species in the same area, irrespective 

of the identity of the assessors.  

The minimum standards 

1. Description (Taxonomy, invasion history, distribution range (native and introduced), geographic 

scope, socio-economic benefits) 

The description of the species should provide sufficient information to ensure the risk assessment 

can be understood without reference to additional documentation. This is seen as essential for 

decision-makers to rapidly extrapolate the relevant information for their needs.   

Taxonomic status should be clearly explained. It should be clear as to whether the risk assessment 

refers to a distinct species or a species complex. The highest taxonomic resolution possible should 

be used, with mention of the taxonomic authority. Most relevant synonyms should be included in 

the description.  

Invasion history should provide information on countries and regions invaded, including in the 

assessment areas and beyond, with dates of first observations, successes and failures of previous 

introductions, etc. 
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The ǎǇŜŎƛŜǎΩ distribution range (native and introduced) provides useful context for understanding 

the actual and potential range of the IAS. 

The geographic scope of the risk assessment όǘƘŜ ΨǊƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŀǊŜŀΩύ should be clearly defined.  

Risk assessments that are conducted at a national-level may be applicable to other countries within 

the same biogeographic region but may be less relevant for countries in other biogeographic regions 

or even irrelevant for the complete EU-region. 

Socio-economic benefits, if appropriate, should be described to ensure an objectivity and 

recognition of the services that may be provided by the species. Additionally this component is 

mentioned within the Regulation. However, it should be noted that the experts participating in the 

workshop were concerned that it is not intuitive to include consideration of benefits in a risk 

assessment, which is normally concerned with adverse consequences only, with beneficial aspects 

taken into consideration by stake-holders or decision makers in the broader process of assessing 

impacts of IAS and related decisions.  It was agreed that socio-economic benefits would not 

constitute a stand-alone minimum standard but inclusion of a qualitative description of socio-

economic benefits as a component of the general description was seen as appropriate. 

2. Includes the likelihood of entry, establishment, spread and magnitude of impact 

Entry, establishment, spread and impact are critical components of a risk assessment. Entry and 

ŜǎǘŀōƭƛǎƘƳŜƴǘ ŀǊŜ ǳǎǳŀƭƭȅ ŜȄǇǊŜǎǎŜŘ ŀǎ άƭƛƪŜƭƛƘƻƻŘέΣ ǎǇǊŜŀŘ ŀǎ άƭƛƪŜƭƛƘƻƻŘέΣ άǊŀǘŜέ ƻǊ άǊŀǇƛŘƛǘȅέ ŀƴŘ 

impact as άƳŀƎƴƛǘǳŘŜέΦ  

3. Includes description of the actual and potential distribution, spread and magnitude of impact 

Description of actual and potential distribution coupled with spread and magnitude of impact 

informs the classification of an alien as invasive or not. 

4. Has the capacity to assess multiple pathways of entry and spread in the assessment, both 

intentional and unintentional 

Pathway information is essential for informing invasion management strategies. All pathways of 

entry should be considered for a given species, and pathway categories should be clearly defined 

and sufficiently comprehensive.   
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5. Can broadly assess environmental impact with respect to biodiversity and ecosystem patterns and 

processes 

Environmental impact should consider negative effects on biodiversity (species decline/extinction or 

diversity decline) and effects on the structure and processes of natural or semi-natural ecosystems 

(Blackburn, Essl et al. 2014). 

6. Can broadly assess environmental impact with respect to ecosystem services 

The assessment of impacts on ecosystem services should systematically cover all key ecosystem 

services, ranging from provisioning service to regulating and even supporting services such as 

outlined in the Millennium Ecosystem Assessment (Millennium Ecosystem Assessment 2005).  

There are difficulties in quantifying impacts of IAS on ecosystem services and so it is foreseen that 

the assessment of the impacts as a minimum standard would be at qualitative and descriptive level. 

The basic considerations that would play a role in the assessment include, for example, identifying 

and briefly describing the ecological basis for impact on an ecosystem service (e.g. possible impact 

on a predator species playing a key role in controlling the population of pests), time horizon for 

impacts (short to long-term horizon), and the estimated spatial scale of impact. Additional, more 

challenging and labour intensive, consideration could include assessing the impacted ecosystem 

ǎŜǊǾƛŎŜΩǎ ǊŜǎƛǎǘŀƴŎŜκǊŜǎƛƭƛŜƴŎŜ ǘƻ ŀƴ ƛƳǇŀŎǘ ŀƴŘ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ǎŎŀƭŜ ƻŦ ƛƳǇŀŎǘ ƛƴ ǘƘŜ ƭƛƎƘǘ ƻŦ 

ŘƛŦŦŜǊŜƴǘ ƛƴǾŀǎƛƻƴ άǎŎŜƴŀǊƛƻǎέΦ CǳǊǘƘŜǊƳƻǊŜΣ ƎƛǾŜƴ ǘƘŜ ƭŀŎƪ ƻŦ ŜȄƛǎǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƻn impacts of IAS 

on ecosystem services and the difficulties in quantifying the impacts, any quantitative ranking of 

impacts on ecosystem services should be carefully considered and not required as a minimum 

standard. However, it is encouraging to note that relevant ecosystem functions  such as nutrient 

pools and fluxes, change of quality of water bodies, soil and sediment modification (including pH and 

C/N ratio, salinity, fertility, eutrophication), changes in disturbance regimes (by vegetation 

flammability, erosion or soil compacting) and changes in primary production, water regulation and 

carbon sequestration, as well as modifications of successional processes are included in the 

ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ άLƳǇŀŎǘ ƻƴ ŜŎƻǎȅǎǘŜƳǎέ όƛƴ ǘƘŜ DŜƴŜǊƛŎ LƳǇŀŎǘ {ŎƻǊƛƴƎ {ȅǎǘŜƳ GISS) and could easily 

be incorporated into other protocols (Nentwig, Kühnel et al. 2010) and eventually cross-referenced 

to ecosystem services.  

Assessing possible impacts of IAS on ecosystem services requires a common list and/or classification 

of ecosystem services. The list/classification used in this context would need to be further discussed 

and determined. This classification could build on a number of most commonly accepted 
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classifications, including classifications by Millennium Ecosystem Assessment (MA), The Economics 

of Ecosystems and Biodiversity (TEEB) and EEA Common International Classification of Ecosystem 

Services (CICES) (http://cices.eu/). In general, these classifications are rather compatible with the 

main difference being that they are designed to be used for different purposes. For example, the MA 

classification was primarily focused on communication and awareness whereas the TEEB 

classification was focused on underpinning economic valuation. In general, CICES ς while still a work 

on progress ς is currently commonly endorsed as the preferred ecosystem services classification in 

the EU context. It has been adopted to be used in a number of initiatives by the European 

Commissions, such as the Mapping and Assessment of Ecosystems and their Services (MAES) 

initiative (http://biodiversity.europa.eu/maes).  

It is foreseen that the classification of ecosystem services in the context of IAS RAs should be feasible 

to be used by people who are not experts on ecosystem services (e.g. self-explanatory and not 

overly complicated). It should be primarily suitable for qualitative valuation purposes, while at the 

same time also being amenable for quantitative assessment in the future, with  clear links to the 

classification used for the closely related IAS socio-economic impacts (outlined below), and with a 

view to clarify interlinkages between ecosystem services and related benefits (including possible 

issues related to double counting). Finally, the classification should be compatible with the most 

commonly used international and EU ecosystem service classifications while also taking into 

consideration and/or accommodating existing ways of addressing ecosystem services in IAS RAs (e.g. 

the European Food Safety Authority - EFSA protocol for plant pests). In general, CICES is considered 

to a flexible framework that could perhaps provide a good starting point for the classification.  

Finally, IAS impacts on biodiversity, ecosystem patterns and processes, ecosystem services and 

related socio-economic implications are clearly interlinked. Therefore, there are foreseen to be 

overlaps in how these different impacts are determined in practice: the identification of impacts on 

biodiversity and ecosystem characteristics clearly forms the basis for impacts on ecosystem services 

whereas identifying the impacts on ecosystem services form a key conceptual basis for assessing the 

foreseen socio-economic impacts of IAS invasion.  These overlaps ς or synergies - should be taken 

into consideration when developing these three minimum standards further in the future. It is 

foreseen that a dedicated guidance on how to assess the impact on ecosystem services in the 

context of EU IAS RAs would need to be developed.  

http://cices.eu/
http://biodiversity.europa.eu/maes
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7. Broadly assesses adverse socio-economic impact 

The assessment of adverse socio-economic impacts of IAS should qualitatively but systematically 

cover a range of possible socio-economic consequences, ranging from impacts on economic sectors 

and human health to impacts on broader wellbeing. As per the general nature of risk assessments, 

the assessment should focus on the negative/adverse impacts to inform decision makers of the 

potential risks, whereas possible socio-economic benefits of IAS would be considered in the 

decision-making stage. 

Given the difficulties in quantifying and monetizing socio-economic impacts, it is foreseen that the 

assessment of the impacts as a minimum standard would be qualitative (not quantitative or at the 

monetary-level). However, for the purposes of making robust arguments providing quantitative and 

monetary evidence, where available, could be encouraged. The basic considerations that would play 

a role in the assessment include, for example, identifying and briefly describing mode of impact (e.g. 

initial impact on ecosystem service and related socio-economic consequence), time horizon for 

impacts (short to long-term horizon), estimated spatial scale of impact and affected stakeholders 

and sectors. Additional, although challenging and labour intensive, consideration could include 

determining foreseen socio-ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ƛƴ ǘƘŜ ƭƛƎƘǘ ƻŦ ŘƛŦŦŜǊŜƴǘ ƛƴǾŀǎƛƻƴ άǎŎŜƴŀǊƛƻǎέΦ !ǎ ǿƛǘƘ 

ecosystem services, given the lack of existing information on socio-economic impacts of IAS and the 

difficulties in quantifying the impacts, any quantitative ranking of impacts should be carefully 

considered and perhaps not required as a minimum standard. 

A systematic assessment of the IAS socio-economic impacts would require a common list and/or 

classification of possible impacts. The list/classification used in the context of EU risk assessments 

would need to be further discussed and determined, however a preliminary idea is provided (Table 

3.6). This classification builds on the currently commonly identified socio-economic consequences of 

the loss of biodiversity and degradation of ecosystems and related services (e.g. in the context of EU 

guidance documents and assessments). Importantly, the classification of socio-economic impacts 

would need to be clearly linked with the classification of ecosystem service used in the context of 

risk assessments. This is because impacts of IAS on ecosystem services are often the άǊƻǳǘŜέ ǘƘǊƻǳƎƘ 

which socio-economic impacts occur. The review of the existing risk assessment protocols under 

Task 4 clearly indicates that these interlinkages have not yet been fully considered and/or 

established. 

As with the impacts on ecosystem services, it is foreseen that dedicated guidance on how to assess 

the socio-economic impact in the context of risk assessments would need to be developed. 
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Furthermore, guidance on how to classify, quantify and/or monetize the socio-economic impacts, as 

per biodiversity economics, is foreseen to be a useful development. 

Table 3.6: A possible suggested classification of possible negative socio-economic impacts of IAS. 
Note: this preliminary classification does not yet make systematic links to the affected ecosystem 
services and further work is required to expand and refine this classification.  

Socio-economic impact Description  

Negative impacts on economic sectors Negative impacts on agriculture sector 

Negative impacts on forestry sector 

Negative impacts on animal production 
(including fisheries and aquaculture) 

Negative impacts on tourism 

Negative impact on human infrastructure Damage to buildings (including dams, traffic and 
energy infrastructure)  

Negative impact on human health Injuries (including bites, stings, scratches, 
rashes), transmission of diseases and parasites to 
humans, bioaccumulation of noxious substances, 
health hazard due to contamination with 
pathogens or parasites, as well as secondary 
plant compounds, toxins or allergen substances 
such as pollen. 

Negative impact on well-being and sustainable 
development 

Noise disturbance (e.g. by parakeets), pollution 
of recreational areas (water bodies, rural parks, 
golf courses or city parks), fouling, 
eutrophication, damage by trampling and 
overgrazing, restrictions in accessibility (e.g. by 
thorns, other injuring structures, successional 
processes, or recent pesticide application) to 
habitats or landscapes of recreational value. 
Restrictions or loss of recreational activities, 
aesthetic attraction or touristic value. 
Restrictions concerning aesthetic values and 
natural or cultural heritage. 

Hindering local and regional sustainable 
development with respect to water security, 
food security, natural hazard mitigation, climate 
change mitigation and adaptation, employment. 

Hindering diversification of sustainable of 
regional development  

Hindering opportunities for education, research 
and innovation 
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8. Includes status (threatened or protected) of species or habitat under threat 

Threatened species and habitats are those that are critically endangered, endangered or vulnerable 

according to the relevant Red Lists. Any impact on a threatened or vulnerable species or habitat may 

be more critical, or perceived as being more critical, than on common species and habitats because 

threatened or vulnerable species and habitats may be less resilient to biological invasions. However, 

when severely threatened by the invasive species, a common species or habitat may also become 

threatened. 

9. Includes possible effects on climate change in the foreseeable future 

Alien species are likely to be in the process of establishing or expanding when they are first assessed, 

and so it is essential to consider both the current situation but also predictable changes in the 

foreseeable future. Alien species may profit from climate change and the risk assessment should 

take possible effects into account. 

10. Can be completed even when there is a lack of data or associated information 

The best available evidence should be used throughout the risk assessment process. It is 

acknowledged that there may be a paucity of information on some species, but it is essential that 

risk analysis can still proceed if a precautionary approach is to be adopted. Therefore, it is essential 

that a range of sources, including expert opinion, are included and documented (see minimum 

ǎǘŀƴŘŀǊŘ ά5ƻŎǳƳŜƴǘǎ ƛƴŦƻǊƳŀǘƛƻƴ ǎƻǳǊŎŜǎέύΦ 

11. Documents information sources 

The information sources should be well documented and supported with references to the scientific 

literature (peer-reviewed publications). If this is lacking, it may also include other sources (so called 

άƎǊŜȅ ƭƛǘŜǊŀǘǳǊŜέ ŀƴŘ ŜȄǇŜǊǘ ƻǇƛƴƛƻƴ ƻǊ ƧǳŘƎƳŜƴǘύΦ ¢ŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǎǳŎƘ ŀǎ Řŀǘŀ ŦǊƻƳ ǎǳǊǾŜȅǎ 

and interceptions may be relevant. 

12. Provides a summary of the different components of the assessment in a consistent and 

interpretable form and an overall summary 

Many risk assessments are divided into related component sections such as entry, establishment, 

spread and impact alongside an overall summary. Both the individual questions and the system 

summarizing risks should be consistent and unambiguous. The summary information could be as a 
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nominal scale (for example low, medium, high risk) or numerical scale (1 = low risk to 5 = high risk). It 

is important that summaries are provided for each component of the risk assessment so that 

decision-makers can rapidly refer to the most pertinent aspects for their needs.   

13. Includes uncertainty 

For many biological invasions there may be a lack of information and a high degree of uncertainty 

surrounding the risk assessment, simply because the species may represent a new incursion. 

Alternatively, there may be information available but the assessor may still have a level of 

uncertainty with respect to the interpretation of the information into a response to a risk 

assessment question. Therefore, it is essential that the answers provided within risk assessments are 

accompanied by an assessment of the uncertainty (for example degree of certainty or level of 

confidence) from the assessor (Baker, Black et al. 2008).   

The Intergovernmental Panel on Climate Change (Mastrandrea, Heller et al. 2010) provides a 

framework for a consistent approach to treatment of uncertainties. In summary, confidence is 

considered as a function of evidence and agreement. Evidence relates to the type, amount, quality 

and consistency of evidence. Agreement relates to the degree of concurrence between the different 

evidence sources. These two functions can be plotted in two dimensions to derive a confidence 

score (5ΩƘƻƴŘǘΣ ±ŀƴŘŜǊƘƻŜǾŜƴ Ŝǘ ŀƭΦ нлмп). An alternative approach has been taken in the 

development of two graphical tools, which assist in summarizing the responses and uncertainties 

that results from a large number of question ratings and uncertainty scores: an uncertainty 

Ψ±ƛǎǳŀƭƛȊŜǊΩ and the Rule-based matrix model (Holt, Leach et al. 2012). The Visualizer presents a case 

summary graph on a single page in such a way that the risk assessors and peer reviewers can see 

rating scores and uncertainties in a pictorial manner The Rule-based matrix model integrates all of 

responses to the individual assessment questions through a hierarchy of rules that attempt to mimic 

the logic used by the assessors. These are arranged in the form of a flow chart to give an overall 

rating with an accompanying expression of uncertainty. 

14. Includes quality assurance 

It is essential that the risk assessment is robust and rigorous reflecting the current state of 

knowledge. As such, it is important that the quality of the risk assessment is assured. There are many 

possible approaches to quality assurance from peer-review after the risk assessment has been 

conducted through to the involvement of a panel of experts invited to undertake the assessment in 
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a collaborative manner. The GB Non-Native Species Risk Assessment protocol (GB NNRA) employs a 

variety of approaches to assure quality (Baker, Black et al. 2008). The GB NNRA for a species is: 

¶ commissioned using a consistent template to ensure the full range of issues is addressed and 

maintain comparable quality of risk and confidence scoring supported by appropriate 

evidence.  

¶ drafted by an independent expert in the species and peer reviewed by a different expert.  

¶ approved by the NNRAP (an independent risk analysis panel) only when they are satisfied 

the assessment is fit-for-purpose.  

¶ approved by the GB Programme Board for Non-native Species.  

¶ placed on the GB Non-native Species Secretariat (NNSS) website for a three month period of 

public comment.  

¶ finalised by the risk assessor to the satisfaction of the NNRAP and GB Programme Board if 

necessary.  

Summary: Task 3 

The overarching aim of Task 3 was to ensure that the derived short-list of minimum standards were 

peer-reviewed and robust to ensure that risk assessments selected to inform the development of a 

list of proposed άL!{ ƻŦ 9¦ cƻƴŎŜǊƴέ ŀǊŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǊƻōǳǎǘέΦ Expert opinion and consensus 

approaches were used to derive minimum standards for risk assessments.  In total 35 experts (23 

from the project team and an additional 12 invited experts) contributed to the consensus workshop 

to elucidate the minimum standards in a transparent, collaborative and objective manner. There was 

a high level of consensus between all experts for most of the attributes.  

Fourteen attributes were agreed, through consensus methods, to represent the minimum standards. 

The minimum standards are: 

1. Description (Taxonomy, invasion history, distribution range (native and introduced), 

geographic scope, socio-economic benefits) 

2. Includes the likelihood of entry, establishment, spread and magnitude of impact 

3. Includes description of the actual and potential distribution, spread and magnitude of 

impact 

4. Has the capacity to assess multiple pathways of entry and spread in the assessment, both 

intentional and unintentional 
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5. Can broadly assess environmental impact with respect to biodiversity and ecosystem 

patterns and processes 

6. Can broadly assess environmental impact with respect to ecosystem services 

7. Broadly assesses adverse socio-economic impact 

8. Includes status (threatened or protected) of species or habitat under threat 

9. Includes possible effects of climate change in the foreseeable future 

10. Can be completed even when there is a lack of data or associated information 

11. Documents information sources 

12. Provides a summary of the different components of the assessment in a consistent and 

interpretable form and an overall summary 

13. Includes uncertainty 

14. Includes quality assurance 
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Task 4: Screening of existing risk assessment methodologies 

Task Overview 

The minimum standards developed in Task 2 and agreed by consensus through the workshop in Task 

3 were used as a framework against which to assess existing risk assessment methods.   

Task 4.1: Compile and review table outlining results of screening of existing 
risk assessment methods 

The 29 selected protocols, identified through task 1, were mapped against the proposed minimum 

standards developed through tasks 2 and 3 (Table 3.4).  
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Table 4.1: Compilation of screening selected risk assessment protocols against the proposed minimum standards: 1. Description (Taxonomy, invasion 
history, distribution range (native and introduced), geographic scope, socio-economic benefits); 2. Includes the likelihood of entry, establishment, spread 
and magnitude of impact; 3. Includes description of the actual and potential distribution, spread and magnitude of impact; 4. Has the capacity to assess 
multiple pathways of entry and spread in the assessment, both intentional and unintentional; 5. Can broadly assess environmental impact with respect to 
biodiversity and ecosystem patterns and processes; 6. Can broadly assess environmental impact with respect to ecosystem services; 7. Broadly assesses 
adverse socio-economic impact; 8. Includes status (threatened or protected) of species or habitat under threat; 9. Includes possible effects of climate 
change in the foreseeable future; 10. Can be completed even when there is a lack of data or associated information; 11. Documents information sources; 
12. Provides a summary of the different components of the assessment in a consistent and interpretable form and an overall summary; 13. Includes 
uncertainty; 14. Includes quality assurance. The risk assessment protocols have been numbered to correspond with the numbering in Table 1.4 

 

Name 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

Number of 
minimum 
standard 
compliances 

References 

1 A Unified 
Classification of Alien 
Species Based on the 
Magnitude of their 
Environmental 
Impacts 

No No Partly No  No No  No Partly No   Partly 4 
(Blackburn, 
Essl et al. 
2014) 

2 

Australian freshwater 
fish model 

Partly Partly Partly Partly  No Partly No No Partly No   Partly 3 

(Bomford 
and Glover 
2004, 
Bomford 
2006) 

3 
Australian reptile and 
amphibian model 

Partly Partly Partly Partly  No Partly No No Partly No   Partly 3 
(Bomford, 
Kraus et al. 
2005) 
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Name 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

Number of 
minimum 
standard 
compliances 

References 

4 Australian and New 
Zealand Bird and 
Mammal risk 
assessment 

Partly Partly Partly Partly  No Partly No No Partly No   Partly 3 
(Bomford 
2008) 

5 Invasive Species 
Environmental 
Impact Assessment 
Protocol (ISEIA) 

No No  No  No No  No    No  7 
(Branquart 
2007) 

7 EPPO prioritization 
process for invasive 
alien plants 

Partly Partly Partly Partly  No  No No      7 (EPPO 2012) 

8 EPPO Decision-
support scheme for 
quarantine pests 

     No   No      12 (EPPO, 2011) 

1
0 

Trinational Risk 
Assessment for 
Aquatic Alien Invasive 
Species (CEC) 

 Partly Partly      No      11 (CEC 2009) 

1
1 

Fish Invasiveness 
Screening KIT (FISK) 
(with uncertainty and 
predictive power 
improvements) 

Partly Partly Partly No Partly No No No No   Partly   4 

(Copp, 
Garthwaite 
et al. 2005, 
Copp, Vilizzi 
et al. 2009) 
























































































































































































































































































































































































































