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There are three key questions I address in regard to public issues/concerns in benefit:risk characterization and 
assessment of microbial biocontrol: 
 
What is the risk paradigm?  This was established in the Australian Biological Control Act 1984 as [ Allow biological 
control of a target if… ] (i) the control…would not cause any significant harm to any person or to the environment; 
or(ii) any harm caused to persons or to the environment by the control…would be significantly less than the harm 
caused, or likely to be caused, by failure to control…  This could be extended to the general form in which the risk is 
defined as: the harm caused by bio-control would be greater than the harm caused by not using it (including using 
alternative conventional control).  This formulation of the risk problem has been used in Australia recently for the 
approval of field trials of Wolbachia-infected Aedes aegypti for control of dengue under the Agriculture and 
Veterinary Chemicals Code 1994 (Murphy et al., 2010).  [Murphy et al figure] A hazard-based approach to bio-
control, as for pesticides now in the EU in Regulation (EC) No 1107/2009, would not give a balanced evaluation of 
net social value, and may focus public attention on negative aspects, to the exclusion of positive aspects. 
 
How to consistently and simply determine harm from alternative controls?  It is necessary to have a consistent 
means of assessing the “harm” done by alternatives to microbial bio-control, particularly conventional pesticides.  
An example of this has been presented by Leach and Mumford (2008; 2011) and Leach et al. (2008) applied to 
control of Desert locust in Senegal in the context of applications of Metarhizium compared to conventional 
pesticides over the course of an outbreak campaign.  [Leach et al figure] 
 
How to consistently capture and communicate subjective assessments of risk and benefits?  Where risks and 
benefits are assessed for a range of microbial products it is important to have a consistent assessment approach, 
such as applied in Great Britain for invasive species risks (Mumford et al., 2011).  This risk assessment scheme has a 
standard template of questions covering four key components of invasive species risk: entry, establishment, 
spread, impact.  Together these measure likelihood and magnitude to give overall risk.  Clearly defined scores are 
given by assessors, along with a measure of confidence in each score.  Confidence values allow Monte Carlo 
simulation of score values to provide a cumulative distribution of outcomes for the risk.  Within each of the four 
high level risk components additional questions must be answered by assessors (with scores and confidence) that 
relate to various dimensions of the risk components.  It would be difficult to put a weight on each of these scores 
because the various dimensions or properties may have different importance in relation to different species.  But 
each score and confidence value is documented in the risk assessment template with evidence gathered by the 
assessor to justify their score/confidence.  The responses and justification for the specific questions within each 
risk component are used in a peer review process to validate subjective assessments and to provide inputs into risk 
management decisions.  While this scheme focuses on risks, the concept can extend to risks and benefits together. 
This gives graphical presentations of risk which can be used to inform the public.  [Leach and Mumford figures] 
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