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Regulator’s Conundrum 

Biosecurity  
Regulator 

Protect us from Pests: 
• Agriculture / Industry 
• Human Health 
• Environment 

but 

Facilitate Trade 
•Don’t Cost too Much 
•Don’t Take too Long 
•Don’t Impede Trade 



Tough decisions 

Australian 2012-2013 Annual Biosecurity Report 
•  16 200 000   Air passengers 
•186 580 000   Mail Articles 
•         16 300   First-port visits 
•       645 000   Air Freight Consignments (< $1000) 
…and 
•         2 500+   Non-native plant species 
•       10 000’s   Pests … 

Multiple objectives 
• Find as much as possible 
• Learn as quickly as possible 
• Deter (border surveillance) 
• Decide (post-border: eradicate, contain, manage) 



 
 
 
 Risk 

(expected loss) 

Loss on each pathway 
with no action 

Risk-return: 
the underlying principle 

• Maximise the return on investments 
• Maximise risk-reduction per $ spent 

     Inspection / eradication costs ($) 



Implementing risk-return 
strategies 

1. Surveillance effort 
• Compliance Based Inspection Scheme (CBIS) 

 
2. Process control, feedback and pattern detection 

• Inference and data mining 
 

3. Intelligence gathering 
• International Biosecurity Intelligence System (IBIS) 

 
4. Post-border priorities: decision making 

• Knapsack problem   



1. Surveillance effort 

Inspection systems to 
  
• Intercept 

 
• Learn 

 
• Deter 
 

Robinson et al.  
Ecol. Applic. (2011), 21, 1040-1047.  



Risk-Based Inspections 

CSP-1: Pathway is in one of two modes: census, or 
sample. 

1. In census mode, inspect all items. Switch to sample after c 
consecutive passes. 

2. In sample mode, inspect f % of the items, randomly 
selected. Switch to census upon any fail. 

Start in census mode. 
 
 

CBIS: Compliance Based Inspection System 
 rewards importers who demonstrate consistent compliance 

with biosecurity requirements with a reduction in the 
number of inspections at the border.  



Future challenges 

• Combining reduced inspections with compliance arrangements to 
target commodities that have a range of high and low compliance 

• Technical and IT improvements to target or exclude countries and 
other variables on a pathway 

• Identifying inspection regimes (combinations of compliance and 
failure) that influence importer behaviour the most 

• Improving communication with stakeholders to influence uptake and 
compliance 

• Improving data collection and analysis to increase the number of 
commodities eligible for CBIS.  

To learn more, see:  
http://www.agriculture.gov.au/import/plant-products/risk-return 



2. Process control, feedback and 
pattern detection 

3

A nalysis

3.1 Summar ies

This sect ion provides a stat ist ical overview of the data. The full dataset comprises 1661 con-110
signments with record creat ion dates ranging from October 2005 to April 2011, and comprises
ent ries from 17 countries and 157 suppliers.

A smoothed plot of the quarant ine failure rate against t ime is presented in Figure 3.1. The
figure shows a failure rate descending smoothly from just under 1% to less than 0.3%. The
failure rate for the ent ire period was 0.54%, and for the analysis period (everything after June115
2008) was 0.44%.
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Figure 3.1: Quarant ine failure rates (%) smoothed by date, with a 68% confidence interval
(shaded region) added. The width of the shaded region indicates the uncertainty of the line, which
becomes narrower as the sample size increases.

Annual inspect ion stat ist ics are provided in Table 3.1. Note that due to a change in the
AIMS recording system, the 2005 data consists of only two and a half months, and data for 2011
are necessarily incomplete. The count of consignments is stable across the t ime period, but the
tonnage doubles in 2010, and is on track to stay equally high in 2011. The quarant ine failure120
rate follows the pat tern ment ioned in the previous paragraph.

Thepat tern of quarant ine failure counts by country and supplier is presented in Table3.2. To
put these results in context , the stat ist ics in Table 3.3 summarize the inspect ion data for those
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Trend analysis (dried apricots) 



Monitoring and Reporting: 

Failure rate by Port, Channel, and Declaration 



Data mining:  
e.g., profiling / compliance 



Data mining 
e.g. species distribution modelling 

Jane Elith  
Michael Kearney  
John Leathwick 

Maxent 



3. Intelligence gathering: IBIS 

BioCaster EpiSPIDER HealthMap 

ProMED WDIN  GPHIN  



Lyon et al. (2011) Transboundary and Emerging Diseases 59, 223-232  



Principles 

o IBIS gathers open-source intelligence on aquatic animal, 
terrestrial animal and plant health issues 

o Articles are validated by the user community 

o Open community, anyone can join 

o Users can suggest their own subjects and search terms 

o Users are also able to review ‘raw’ articles and make 
decisions about whether or not to 'publish' them 

o Simple alert function to get a ‘daily digest’ email of promoted 
articles of interest 

 
 

 
 





 
 





www.planthealth.org 



Workflow 



Some of the search sources 

• Google: news, blogs, web, scholar 

• Microsoft academic 

• News sources: CIDRAP 

• Journals: e.g. Emerging infectious diseases 

• OIE alerts, ProMED, UC Davis FMD news 

• Social media: Twitter 

 

 
 

 
 



Challenges for the future  

• Developing and maintaining an engaged user 
community 

• Dealing with inaccurate material 
• Current approach: promote comment and discussion 

• Social media: can we find the relevant information? 
• Do people ‘tweet’ relevant biosecurity information? 

• Search engine optimisation 
• Site performance 
• Turning intelligence into action 

 
 
 



Decisions involve tradeoffs 

Tradeoffs involve weights 

Weights are a function of two things: 

i. How important the attribute (the 
criterion) is to the decision-maker 

ii. The range of the attributes 

Von Neumann and Morgenstern 

4. Post-border priorities:  
Making decisions 



Whose weights? 

• Benefit Cost Analysis: render values in $ (willingness-to-pay, 
contingent valuation, hedonistic pricing…)  
• Surveys 

• Utility Cost Analysis: render values in utility (e.g., DALYs) 
• Samples / Measurement 

• Cost Effectiveness Analysis: value per unit resource 
• Samples / Measurement 

• Multi-criteria Analysis: retain units, examine scenarios 
• Face to face meetings, ‘representatives’, negotiation 

• Deliberative decision-making: citizen juries, science cafes 
 



Efficiency =
Risk ́ Pr(Success)

Cost

=
(Pr(EES)´Severity ´Extent)´Pr(Success)

Cost

Joseph et al 2009, Aaron Dodd 2015 

If we can render Severity on a single, commensurate axis; 

Biosecurity priorities 

Solution = ‘knapsack problem’ 



Biosecurity priorities 

If we can’t render Severity on a single, commensurate 
axis, perform the analysis for each criterion separately 
(economy, environment, human health) 

Structured decision making  
(Keeney, Raiffa, Gregory) 



Questions? 
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