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Norwegian aquaculture production
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• > 1.65 million tons in total (preliminary figures 2021)
• 94% Atlantic salmon
• > 400 million fish at any time, makes salmonid farming the 

most extensive production of farmed animals in Norway
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Risk report Norwegian fish farming

The Institute of Marine Research has provided management 
and decision makers with annual risk assessments on fish 
welfare and environmental impact of Norwegian fish farming 
since 2010
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Risk report Norwegian fish farming 2022

The risk report consists of two parts:
• Risk assessment

• Knowledge status 
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Risk report Norwegian fish farming 2022

Risk assessment of environmental 
impact of fin fish production:
• Effects of salmon farming on wild 

salmon populations

• Effects of emissions from salmon 
farming

• Use of wild caught wrasse in salmon 
farming

• Animal welfare (farmed salmon and cod)

• Effects of cod farming on wild coastal 
cod populations
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Risk report Norwegian fish farming 2022
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• Knowledge status gives a 
thorough overview of the 
background knowledge 
for the risk assessment

• Updated numbers 
• Scientific references



Aim of the risk assessment

• Create risk understanding and acknowledgement 
across stakeholders with different value perceptions

• Provide a quick overview and be intuitive to 
understand

• Add structure to discussions on risk
• Starting point for management priorities and 

measures
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Risk assessment methodology

The methodology has been developed by the Institute of 
Marine Research and published in Andersen et al. (2022)
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Risk definition

Risk is defined as consequences of the activity with 
associated uncertainties (Society of Risk Analysis, 2018)

Activity Consequences
(events, effects)

Negative 

Positive 

Uncertainty

Future
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The objective of a risk assessment is always to create
clarity and understanding of potential consequences and 
the associated uncertainty



Approach to environmental risk assessment

• In line with the latest thinking in risk science, we 
place knowledge characterization and subjective 
probabilities at the core of the risk assessment

• True Bayesian approach 
• No true/objective probabilities exist
• We use all available knowledge in our assessments 

(scientific papers, reports, expert knowledge etc.)
• Bayesian belief networks are used to visualize cause-

effect
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Uncertainty (degree of belief)

• Epistemic and related to the outcome of future 
events

• Knowledge based (not stochastic)
• Measured by subjective probabilities (P), evaluation 

of knowledge strength (SoK) and the knowledge (K) 
that forms the basis for the assessment of P and 
SoK
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Three steps for risk assessment

• But before you start the risk assessment process:
• Establish context - who is the main target group? (e.g., 

government/management) 
• Set up expert groups – ensure to include experts on all 

aspects
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Step 1
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RS’ = risk sources
A’ = events
C’ = spesific consequences

Subject of analysis 
(problem)

Mortality in migrating salmon postsmolt
due to sea lice infection caused by 
emission of sea lice from salmonid 
production (in a specific geographical 
area and production volume)

Mortality in    Mj
migrating    Mj
salmon    Mj

postsmolt   MjC’
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Step 1
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Define the desired state

• Each risk source, event and consequence has a 
desired state

• A state where the probability for RS’, A’ or C’ to 
occur is considered low or minor, and in line with 
accepted threshold values (if such exists) 

• Example: The desired state is low or minor 
emissions of sea lice from net pens
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Step 2
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Step 3
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Conclusion

In this case the risk of mortality of migrating salmon 
postsmolt is low, which is supported by a strong
knowledge background
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Risk and knowledge-based management

• Risk assessments should be part of the management's 
decision basis, and contribute to a sustainable 
development of aquaculture in line with national and 
international sustainability goals

• A contribution to create a more comprehensive picture 
of the impacts on marine environment

• Assessing risk is a continuous process and the 
assessment of influencing factors and the risk 
associated with these will change in line with increased 
knowledge
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Thank you for listening
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