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Outline

• What is risk analysis?

• How to conceptualise risk?
• The new PSAN definition of risk

• How to approach (environmental) risk assessment and risk 
management in relation to IOR solutions?
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What is risk analysis?
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Systematic process to comprehend the nature of risk and to
express the risk, with the available knowledge.

In the Society for Risk Analysis (SRA) community:

Risk analysis is broadly defined to include risk assessment,
risk characterization, risk communication, risk management,
and policy relating to risk, in the context of risks of concern to
individuals, to public- and private-sector organizations, and
to society at a local, regional, national, or global level.

Society for Risk Analysis glossary of risk-related terms (2015)



Is risk analysis …

• □ … multidisciplinary?

• □ … interdisciplinary?

• □ … a field of its own?

• □ … all of the above?
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√



Risk issue

Risk Analysis
concepts, principles, methods, models –

for risk assessment, risk perception, 
risk communication, risk management  

Probability
calculus and 
statistics

Psychology

…
Sociology

Economy

Physics

Tackling a risk issue
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(Aven, 2017)



The risk analysis field
Types of knowledge generation
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Aven, T. (2017). What defines us as professionals in the field of risk analysis?. Risk Analysis, 37(5), 854-860.

Activity, 
system 

Real world

A
Studies, communication
and management of the

risk related to this specific
activity

B
Generic risk practices

and research: 
How to conceptualise, 

understand, assess, 
communicate and 

manage risk 

Insights into risk, 
decision support, 
good decisions 

What do they
give?  



Activity, 
system 

Real world

A
Studies, communication
and management of the

risk related to this specific
activity

B
Generic risk practices

and research: 
How to conceptualise, 

understand, assess, 
communicate and 

manage risk 

Experts in 
other fields

Competence

Risk analysis
experts

Insights into risk, 
decision support, 
good decisions 

What do they
give?  

The risk analysis field
Types of competence needed
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Aven, T. (2017). What Defines Us as Professionals in the Field of Risk Analysis?. Risk Analysis, 37(5), 854-860.



The Petroleum Safety Authority Norway 
(PSAN) new risk defintion

Guideline to the Framework Regulations §11
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Risk means the 
combination of 
probability and 
consequences

Risk means the 
consequences of 
the activities, with 
associated 
uncertainty

2015



Risk analysis field trend
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Petroleum 
Safety Authority
Norway (2015)

Uncertainty-based
risk perspectives

Society for Risk 
Analysis (2015)

ISO 31000 Risk 
Management 

Standard (2009; 
2018)

“the effect of uncertainty on objectives”

“the consequences of an activity with the associated uncertainty”

e.g. “uncertainty about and severity of the consequences of an activity 
with respect to something that humans value”



Risk concept versus risk description
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The concept of risk The description of risk

What is risk? How is risk measured 
and described?



Risk concept versus risk description
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C’’ C’ C

t1 t2 t3

Q

Risk = (C,U)Risk description = (C’,Q,K)

Uncertainty measure
(typically probability)

… actually occurring
in the future

Risk sources / events
(scenarios) / consequences …

Background knowledge for 
the specification of (C’,Q) 

(including but not limited to 
known C’’)

State of
uncertainty
(about C)

… occurred in 
the past

… specified in the
risk assessment

U

K



C’’ C’ C

t1 t2 t3

Q

Risk = (C,U)

U

K

Risk concept versus risk description -
Environmental risk assessment (ERA)

12

Blowout
Process leak
Pipeline leak

Pipeline break
Leakage from storage tank

Leakage from subsea template
Leakage in connection with loading 

and unloading operation
Tanker accident

Blowout
Process leak
Pipeline leak

Pipeline break
Leakage from storage tank

Leakage from subsea template
Leakage in connection with 

loading and unloading operation
Tanker accident

Data, e.g.:
No. blowouts

No. drilled wells
…

Assumptions, e.g.:
“Oil drift in icy waters will behave as oil drift in 

non-icy waters”,
“Ocean currents will behave as in the past”,

“A relief well will take at most 100 days to drill”,
…

Known past events
…

P(Blowout|K)
P(BOP failure|kick,K)
P(Tanker accident|K)

E[Release amount|Blowout,K]
…

Risk description = (C’,Q,K)

Pipeline break



How to approach (environmental) risk 
assessment and risk management in relation
to IOR solutions?
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Using IOR 
solutions

A
Studies, communication and 

management of the risk related to 
this specific activity 

± (environmental) risk ?

B
Generic risk practices and research: 
How to conceptualise, understand, 
assess, communicate and manage

risk 

Concepts, theories, 
principles, approaches, 

frameworks, methods and 
models

Real world

Other fields

Risk analysis

PhD
candidate: 
Mehul Vora

IOR centre project 1.4.6
Risk Management / ERA

Supervisors:

Steinar Sanni
Department of Chemistry, Bioscience 
and Environmental Engineering

Merete V. Madland
Department of Energy Resources

Roger Flage
Department of Safety, Economics and Planning



How to approach (environmental) risk 
assessment and risk management in relation
to IOR solutions?
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Establish context Risk assessment Risk treatment

System description:

Identification and 
screening of IOR 

solutions

Method selection
/development:

Existing ERA methods vs
need for new methods

Risk description without
IOR solutions

vs
Risk description with IOR 

solutions

± (environmental) risk?

Decision support for IOR 
Centre management

Communicate and consult (SAC, Management Team, Theme Leaders, Task Leaders, Researchers, …)

Monitor and review (Scientific Advisory Committe (SAC), Management Team, …)



Thank you for your attention
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