


Risk Assessment
Introduction and Concepts



General goals for Risk Assessment

General skills
• Understand broad based Risk 

Analysis concepts within the 
Veterinary field including the 
global frameworks available

• Have the ability to evaluate a risk 
analysis and classify it according 
to general principles and 
pathways

• Understand the roles of personnel 
linked to risk analysis

• Writing up a risk analysis project

Technical skills
• Understand qualitative risk 

assessment and can perform one
• Establish estimates for 

quantitative risk assessment
• Expert opinion elicitation
• Probability distributions

• Access data and information for 
risk analysis

Understand scenario trees and 
perform quantitative risk assessment



What is risk?

• The likelihood (probability) of the 
• occurrence AND

• likely magnitude of the
• biological and

• economic consequences

• of an adverse effect or effect to animal or 
human health
[OIE 2010] https://scimoms.com/hazard-risk/



What is risk?



Risk analysis – who’s who?



The Progressive Control Pathway



PCP-FMD uses risk analysis principles

• Risk hotspots
• in an Area

• Through an Activity

• Associated with a Production sector



Risk Assessment Plan – PCP 



Formal risk assessment intertwined with RAP

Value chain analysis Risk assessment scenario tree



WOAH guidelines



Risk analysis is systematic

1. Scope

2. State the question

3. Assemble a team

4. Develop a communication strategy

5. Determine what information is required and 
what data is available

6. Determine the approach
1. Step 5 for each step of RA

1. Population/Commodity of interest
2. Hazard
3. Risk Assessment

1. Pathway/Entry assessment

2. Exposure assessment

3. Consequence assessment

4. Risk estimation

7. Examine risk management strategies available

8. Formulate programme of risk management

9. Document assumptions, evidence, data and 
uncertainties

10. Peer review of communicating document

11. Publication





Different types of Animal Health risk Analysis



Import Risk Analysis – Between country



Import Risk Analysis – Trans-zonal



Import Risk Analysis – Trans-zonal



Import Risk Analysis – Trans-zonal



Component specific – Risk factors



Risk Analysis is One Health

FMD

HOST

AGENTENVIRONMENT

• Climatologist
• Environmental 

scientist
• Virologist
• Pathologist

• Ecologist
• Livestock expert
• Economist
• Veterinarian
• State and Parastatal 

expert



The Hazard

• “A risk source where the potential consequences relate to harm. 
Hazards could, for example, be associated with energy (e.g., 
explosion, fire), material (toxic or eco-toxic), biota (pathogens) and 
information (panic communication).” Glossary: SRA

• “means a biological, chemical or physical agent in, or a condition of, 
an animal or animal product with the potential to cause an adverse 
health effect.” WOAH

• “A biological, chemical or physical agent in, or condition of, food with 
the potential to cause an adverse health effect.” Codex Alimentarius



The Hazard



Risk Assessment





Different approaches to Risk assessment

Qualitative Risk assessment

• An assessment where the 
outputs (likelihood of outcome 
or magnitude of consequence) 
expressed qualitatively (e.g. low, 
med, high)

Quantitative risk assessment

• An assessment where the 
outputs are expressed 
numerically

• Categorised semi-quantitatively 
or quantitatively

• Approaches can be stochastic or 
deterministic



Qualitative Risk Assessment



Semi-Quantitative Risk Assessment



Quantitative Risk Assessment - deterministic



Quantitative Risk Assessment - stochastic



Risk Assessment: Process

1. Conceptualise the problem
1. Ask the question/s

• 2. Gather information

• 3. Assess the risk



Conceptualise the problem

Meat Animals



Gather information and Assess risk



The release assessment

• Description of the biological pathways necessary for the use of an 

antimicrobial in animals to release resistant bacteria or resistance 

determinants into a particular environment, and estimating the 

probability of that complete process occurring either qualitatively or 

quantitatively



Risk Assessment: Process – Release Assessment

Biological Factors
• Species, age, class
• Agent predilection
• ∆ infectivity post 

quarantine/slaughter
• Treatments/vaccination/

processing ∆ risk?

Country/Zone Factors
• Environment impacts 

risk?
• Veterinary services – 

VPH/AH
• Diagnostic test capacity



Risk Assessment: Process – Release Assessment



The exposure assessment

• Describing the biological pathways necessary for exposure of animals 

and humans to the hazards released from a given source, and 

estimating the probability of the exposure occurring, either 

qualitatively or quantitatively. 



Risk Assessment: Process – Exposure Assessment

Biological Factors
• R0
• Mixing of animals
• Incubation of hazard

Country/Zone Factors
• Environment impacts 

spread
• Movement of animals
• Population at Risk 

impacts potential 
spread

• Control at border posts 
for IRA

• Biosecurity



The consequence assessment

• Description of the relationship between specified exposures to a biological 

agent and the consequences of those exposures. A causal process must 

exist by which exposures produce adverse health or environmental 

consequences, which may in turn lead to socio-economic consequences. 

The consequence assessment describes the potential consequences of a 

given exposure and estimates the probability of them occurring. This 

estimate may be either qualitative or quantitative.



Risk Assessment: Process –
Consequence Assessment

• A framework of scale is 
helpful here



• IRA – SPS

• ‘Members shall take into account as relevant economic factors; 
• the potential damage in terms of loss of production or sales in the event of 

entry, 

• establishment or spread of a pest or disease; 

• the costs of control or eradication in the territory of the importing Member;

• And the relative cost-effectiveness of alternative approaches to limiting risk’

Risk Assessment: Process – 
Consequence Assessment



Direct consequence

• Domestic and wild animals
• Direct health
• Future offspring
• Carrier status

• Public health

• Environmental health

Indirect consequence

• Economic (incl. surveillance)

• Environmental

Risk Assessment: Process – 
Consequence Assessment



Risk Assessment: Process – 
Consequence Assessment



Risk Assessment: Process – outcome

• Integration of Risk at the entry, exposure and consequence level to 
produce overall probability (Quant) or likelihood (Qual)

• Sensitivity analysis if quantitative approach taken
• Assists in Risk management decision making



Q&A and Practical: Classifying Risk Analysis



Classification
Component Sub-section Classification

Approach Qualitative/Quantitative (semi)

Scope Trans-country/zone/risk factor

Species

Commodity

Route

Hazard

Assessment performed Entry/Release True/False/Unknown

Exposure True/False/Unknown

Consequence True/False/Unknown

Risk Management



Mapping



This article presents a participative and iterative qualitative risk assessment framework that can be used to evaluate the spatial
variation of the risk of infectious animal disease introduction and spread on a national scale. The framework was developed
through regional training action workshops and field activities. The active involvement of national animal health services enabled
the identification, collection and hierarchization of risk factors. Quantitative data were collected in the field, and expert
knowledge was integrated to adjust the available data at regional level. Experts categorized and combined the risk factors into
ordinal levels of risk per epidemiological unit to ease implementation of risk-based surveillance in the field. The framework was
used to perform a qualitative assessment of the risk of introduction and spread of foot-and-mouth disease (FMD) in Tunisia as
part of a series of workshops held between 2015 and 2018. The experts in attendance combined risk factors such as
epidemiological status, transboundary movements, proximity to the borders and accessibility to assess the risk of FMD outbreaks
in Tunisia. Out of the 2,075 Tunisian imadas, 23 were at a very high risk of FMD introduction, mainly at the borders; and 59 were
at a very high risk of FMD spread. To validate the model, the results were compared to the FMD outbreaks notified by Tunisia
during the 2014 FMD epizootic. Using a spatial Poisson model, a significant alignment between the very high and high-risk
categories of spread and the occurrence of FMD outbreaks was shown. The relative risk of FMD occurrence was thus 3.2 higher
for imadas in the very high and high spread risk categories than for imadas in the low and negligible spread risk categories. Our
results show that the qualitative risk assessment framework can be a useful decision support tool for risk-based disease
surveillance and control, in particular in scarce-data environments



We present a risk-assessment model to assess the risk of introduction of foot and
mouth disease (FMD) virus associated with deboned beef importation. The model
was developed in accordance with the risk-reduction procedures proposed by the
European Community for meat importation. The risk reduction procedures include
farm-level inspection, ante-mortem inspection, post-mortem inspection, chilling and
deboning. The risk assessment was based on the prevalence of FMD-infected cattle
in herds as well as the prevalence of infected herds in the exporting country.
Computer simulations were carried out to evaluate the probability of FMD virus
introduction by importing 100 tons of deboned beef in relation to FMD prevalence,
number of cattle selected from each herd, and sample sizes in ante-mortem and
post-mortem inspections. The effects of the risk-reduction procedures on the
probability of FMD virus introduction were examined.



Spain has been a foot-and-mouth disease (FMD)-free country since 1986. However, the
FMD epidemics that recently affected several European Union (EU) member countries
demonstrated that the continent is still at high risk for FMD virus (FMDV) introduction, and
that the potential consequences of those epidemics are socially and financially devastating.
This paper presents a quantitative assessment of the risk of FMDV introduction into Spain.
Results suggest that provinces in north-eastern Spain are at higher risk for FMDV
introduction, that an FMD epidemic in Spain is more likely to occur via the import
of pigs than through the import of cattle, sheep, or goats, and that a sixfold increase in the
proportion of premises that quarantine pigs prior to their introduction into the operation
will reduce the probability of FMDV introduction via import of live pigs into Spain by 50%.
Allocation of resources towards surveillance activities in regions and types of operations at
high risk for FMDV introduction and into the development of policies to promote quarantine
and other biosecurity activities in susceptible operations will decrease the probability of
FMD introduction into the country and will strengthen the chances of success of the Spanish
FMD prevention program.

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/foot-and-mouth-disease-virus
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/pig
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/sheep
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/goat
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/biosecurity
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