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Standard methodology to assess the risks from non-native species
considered possible problems to the environment
Executive summary
In response to a key recommendation from the Defra Review of Non-Native Species Policy in
2003, this project has developed a scheme for assessing the risks posed by any non-native
organism to species, habitats or ecosystems in all or part of the UK.
The work was undertaken by a consortium of six UK institutes/universities (CABI Bioscience
(CABI), Centre for Environment, Fisheries and Aquaculture Science (CEFAS), Centre for
Ecology and Hydrology (CEH), Central Science Laboratory (CSL), Imperial College London
(IC) and the University of Greenwich (UoG)).
Coordinated by CSL, this one-year contract with Defra, which began in January 2004,
benefited from additional ongoing national and international research on invasive alien
species by consortium members. Contributions from other individuals and organisations were
also received.
The project generated one principal output, the UK non-native risk assessment scheme, with
four examples of best practice. Six additional modules provide methods for identifying
invasive attributes, evaluating pathways of introduction, determining the vulnerability of
receptors, quantifying economic impacts, summarising risks and uncertainties and selecting
risk management options.
A series of examples demonstrate how the modules should be applied. Six annexes provide
the names of the contributors, a short glossary of terms, a list of the species studied when
developing the scheme, recommendations for future work, specifications for an electronic
toolkit and a list of the Excel files required to use the scheme and read the examples of best
practice.
The UK non-native risk assessment scheme is based on internationally recognised
procedures developed by the European and Mediterranean Plant Protection Organisation
(EPPO) following International Plant Protection Convention standards for pest risk analysis.
In the initial phase of the project, the UK scheme was enhanced and tested by conducting risk
assessments for 33 non-native species that are already present in the UK or that could be
intentionally or unintentionally introduced. The species were selected from 12 different taxonhabitat combinations to ensure the scheme is as generic as possible.
The scheme is divided into two principal parts. In the first part, the assessor determines
whether a detailed risk assessment is warranted by quickly answering a series of fourteen
questions. The second part contains the detailed risk assessment scheme with fifty-one
questions designed to assess the potential for entry and establishment, the capacity for
spread and the extent to which significant economic, environmental or social impacts may
occur.
The assessor is required to choose one of five levels of responses (very low, low, medium,
high, very high) and one of three levels of uncertainty (low, medium, high), justifying these
with a written, referenced comment. Guidance is provided on the procedures that should be
adopted when information is lacking or highly uncertain.
Four examples of best practice have been included: Japanese knotweed (Fallopia japonica),
an insect fungal pathogen (Metarhizium anisopliae), topmouth gudgeon (Pseudorasbora
parva) and the Indian house crow (Corvus splendens). The scheme is provided as a
spreadsheet template with a manual describing the procedures that should be followed.

Three of the modules are designed to assist with the risk assessment by helping to determine
whether the species has invasive attributes (Module 1), to quantify economic impacts (Module
4) and to summarise risk and uncertainty into the low, medium and high categories specified
by the Defra contract (Module 5).
Module 1 was adapted from the Pheloung et al (1999) spreadsheet, originally created for
plants invading Western Australia, to score the invasive attributes of non-native freshwater
fish and plants in the UK.
Module 4 provides a guide to the level of impacts appropriate for minimal, minor, moderate,
major or massive responses to the impact questions and is based on the Australian and New
Zealand Risk Management Standard. Eight additional questions can be answered to quantify
impacts over time. Responses for the topmouth gudgeon are provided as an example.
Although assessors are required to provide their own judgement of overall risk, Module 5
provides a summary of risk based on two additional techniques: score averaging and
conditional probability. Score averaging often under-estimates high risk and over-estimates
low risk. This project showed that the linear mapping of scores to conditional probabilities
provides an important new approach to solve this problem. For each of the examples of best
practice, risk summaries based on the assessor's opinion, score averaging and conditional
probabilities are compared.
Two of the modules provide a different perspective on non-native risk assessment, enabling
the relative importance of introduction pathways (Module 2) and the vulnerability of receptors
(Module 3) to be assessed. The modules are each illustrated with two examples: human
assisted introduction of non-native fish species and ship-assisted transfer of non-native avian
species for pathway risk assessment and slow flowing watercourses and oak trees/oak
woodland for the receptor risk assessment scheme.
Once the risk assessment has been completed and a summary of the risks and uncertainties
has been made, the assessor is asked whether risk management options should be selected.
Module 6 provides a logical framework for selecting risk management options. Developed
from another EPPO scheme, the principal modification has been to ensure that reliable, costeffective options for intentional as well as unintentional introductions can be identified.
Although Excel templates were constructed, with the limited resources available, the
consortium was unable to develop a sophisticated, user-friendly electronic toolkit for the risk
assessment scheme. However, various alternatives were explored and specifications for such
a toolkit were prepared. Mind mapping software was found to have considerable potential,
combining a dynamic graphical presentation of the scheme with the ability to calculate risk
and uncertainty scores.
In addition to the need for an electronic toolkit, the consortium highlighted the gaps and key
areas for future work that should be undertaken to validate our work and enhance its
functionality. While it is important to stress that the risk assessment procedures are time
consuming and require a sufficient level of expertise, there remains considerable scope for
increasing the scheme's user-friendliness.
The scheme also needs further testing with a wider range of intentional and unintentional
introductions from different taxon/habitat combinations. To improve consistency, examples of
each level of response for each question need to be given. Once a large set of consistently
produced risk assessments is available, additional techniques for summarising risk and
uncertainty and prioritising non-native species, pathways and receptors for action can be
exploited.
In presenting this non-native risk assessment scheme to those concerned with the
assessment and management of non-native species in the UK, the consortium expresses its
desire that as many experts as possible test this scheme, provide feedback on their
experiences and share their risk assessments.

At present, no mechanism exists to provide advice, receive comments, collate risk
assessments or enhance the risk assessment scheme. We greatly hope that resources will be
made available to ensure the long-term development of this vital tool for combating invasive
and potentially invasive non-native species in the UK.

