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Objectives

• Introduction to risk assessment as relates to risk analysis

• To understand why we do risk analysis

• Identify relevant risk pathways for a risk question

• ASF risk assessment - examples



ASFV entry to china? – FAO (2017)



What is risk analysis?

• Structured standard process used to evaluate  risks

• Risk analysis = RA + RM + RC

• Undertaken by responsible body
– Government

– Regulators

• Areas of use
– Nuclear, chemical, finance (1960s)

– Veterinary sphere (1990s) https://www.sciencedirect.com/science/article/pii/S0167587704002
247?via%3Dihub



Why do risk analysis?

• Motivation = international trade
• Harmonisation
• Transparency
• GATT/WTO

• No risk no longer acceptable

• Applied to new areas
• Food safety
• Veterinary biologicals
• Ecotoxicology
• Disease transmission
• Animal by-products

WTO-SPS Agreement - countries are to justify their 

actions by means of a scientific risk analysis

https://www.sciencedirect.com/science/article/
pii/S0167587704002247?via%3Dihub



Risk analysis systems & relevant terms
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https://www.oie.int/doc/ged/D6586.pdf



Risk

• Requires the existence of some adverse event

• Several possible events, some adverse/harmful!

• Uncertainty about which event will occur, and the likelihood
and magnitude of that event

• Risk = The combination of the likelihood of occurrence and 
magnitude of impact of an adverse event (hazard).

• Risk = Likelihood * Impact



Hazard

• Potentially harmful
– humans, animals, plants,  

environment

• No hazard - no risk!

• Examples
– Virus
– Radiation
– Earthquake zone
– Chemical
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Risk assessment

• Process of evaluating the 
likelihood and impact of a 
hazard on an importing country

• Logical description of the  
process – risk pathway

• Undertaken by a risk  
assessment expert

– Teamactivity
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Comparison of RA processes
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OIE risk assessment framework

• Based on Covello-Merkhofer model

• Designed to assess magnitude of risk

• Risk analysis: 4 steps

• Risk assessment consists of 3 stages

Integration

Entry 
assessment

Exposure
assessment

Consequence
assessment



Risk assessment methodology

Team work



Estimating the risk?

Value Chain 
mapping

Identifying 
risk pathways

Combining 
risk pathways 

= Model



Value chains

• Understanding of value chains of animal products key to 
assessing disease transmission risks;

• Production systems

• Production centres

• Movement and market points

• Key actors – human behavior

• Value chain mapping allows to identify high risk nodes/actors to 
identify potential risk pathways



Generic pig value chain



Identification of risk factors – Vietnam e.g.

Nga, N.T.D., Ninh, H.N., Hung, P.V. and Lapar, M.L. (2014)



ASF Risk assessment examples



Qualitative Assessment of the 
likelihood of African swine fever 
virus entry to the United States: 
Entry Assessment
USDA:APHIS:VS: Center for Epidemiology and Animal Health, 
Risk Assessment Team. Fort Collins, CO



Possible ASFV entry risk pathways

https://onlinelibrary.wiley.com
/doi/full/10.1111/tbed.12633



Pathway for illegal pork/pork products

Entry to 
USA

http://www.fao.org/documents/card/en/c/I8805EN/



Data and factors considered

• Rate of import/traffic of passengers and live pigs and pig products

• Border inspection and control

• Existing mitigation measures e.g. quarantine, diagnostic tests, etc.

• Grey or peer-reviewed literature



Entry risk estimation of ASFV entry via the illegal 
entry of swine products and by-products

• High volume of arrivals/human assisted movement = Likelihood

• Inspection checks/ risk-based = Likelihood

• Up to date inspection database increases uncertainty

• Inefficient x-ray scanners compared to manual inspection

• Evidence of ASFV in swine products intercepted at other international 
airports 

• High likelihood with low uncertainly of entry via pork and pork products



Risk estimates

https://www.aphis.usda.gov/anim
al_health/downloads/animal_dise
ases/swine/asf-entry.pdf



Definitions of categories

https://www.aphis.usda.gov/animal_h
ealth/downloads/animal_diseases/swi
ne/asf-entry.pdf



Risk matrix for likelihood combinations

Rev. Sci. Tech. Off. Int. Epiz., 2018, 37 (3), 949-960



Risk question

• What is the risk of the introduction of ASFV 
through imported pig products from Italy 
into Thailand in 2015

• Entry, exposure and consequence 
assessments

• Identify high risk pathways and develop risk 
mitigation measures



Risk pathway

Rev. Sci. Tech. Off. Int. Epiz., 2018, 37 (3), 949-960



Risk Estimation

Rev. Sci. Tech. Off. Int. Epiz., 2018, 37 (3), 949-960



Take home message…

• Risk assessment a component of risk analysis
• Entry, exposure and consequence assessments

• Key steps include…
• Value chain mapping
• Scenario tree
• Risk pathway mapping
• Data needs
• Risk estimation


