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ÅThe Ocean moment we are in
Message to ECOPS: Academic pedigree with real-world influence

ÅAre we Ready to Be Wrong?
Post-normal science
transformative leadership for sustainability and social fractals
wƻƭŜ ƳƻŘŜƭǎ aƻƴƛŎŀ {ƘŀǊƳŀΣ {ȅƭǾƛŀ 9ŀǊƭŜ ŀƴŘ YŀǊŜƴ hΩ.ǊƛŜƴΥ ōǊŀƛŘƛƴƎ ǘƘŜǎŜ ǊŜŘ ǘƘǊŜŀŘǎ

ÅSOS network and toolbox
Summit 2023 and Summit 2025
Rallying the troops at UNOC3 and framing of transformative leadership
StatsraadLehmkuhl as Ocean Ambassador extraordinaire

ÅStorytelling as systemic leverage
άhǳǊ hŎŜŀƴǎέ ƻƴ bŜǘŦƭƛȄ
James Honeyborneas a craftful colleague

ÅTaking the helm of Transformative Leadership
EU Mission Ocean events in Nyborg (September 2025) and Trondheim (tomorrow!)
EU Ocean Pact
Polhavet/Arctic Ocean 2050
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«I ŘƻƴΩǘ care about the product. 
I care about the process.»
- Silvio Funtowicz

Philosopher of science and technology 
studies. Together with Jerome R. Ravetzhe 
introduced the concept of post-normal 
science.
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SEADOTs ïBuilds Digital Ocean Twins combining socio-ecological data and models to guide sustainable ocean and marine spatial management.

OLAMUR ïTests offshore low-trophic aquaculture (seaweed, mussels) co-located with wind farms to enable low-impact, low-carbon seafood production.

ACTIONABLE ïUses adaptive co-management with communities to translate sustainability goals into equitable, biocultural, and regenerative coastal development 

practices.

SALSTER  (gene -editing salmon) ïExplores CRISPR gene editing in Atlantic salmon to improve traits like disease resistance, welfare, and sustainability.

Blue Mission BANOS ïSupports Mission Ocean ñLighthouseò projects in the Baltic and North Sea, coordinating governance and stakeholder engagement.

Blue Action Atlantic ïArctic ïStudies ArcticïAtlantic climate linkages and impacts on ecosystems, fisheries, and society.

Transeation ïInvestigates transitions toward sustainable ocean governance, economy, and societal adaptation.

Konsernsatsing bærekraftig areal bruk ïSINTEF corporate initiative on sustainable land and marine area use for balanced development.

Konsernsatsing vind og sol ïSINTEF strategic effort to advance offshore wind and solar energy technologies and integration.

Geminisenter for deep sea mining ïResearch collaboration assessing technologies, environmental impacts, and governance of deep-sea mining.

EERA JP Wind Management Board ïEuropean research alliance board advancing collaborative offshore wind management strategies.

Arctic Ocean 2050 ïTen-year Norwegian program to understand Arctic Ocean change and inform management in a ñnew blue Arctic.ò
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318 403 tonnes

770 358 tonnes?
or

How can we know? 
What are the consequences of 

getting it wrong?

What is the ICES recommended catch 
quota for mackerel?



Hyper-precision in ICES Advice
In 2008, KjellrunHiisIŀǳƎŜ ǿǊƻǘŜ ƘŜǊ tƘ5 ǘƘŜǎƛǎ ά¦ƴŎŜǊǘŀƛƴǘȅ ƛƴ ŦƛǎƘ ǎǘƻŎƪ ŀǎǎŜǎǎƳŜƴǘ ς
ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀǎǇŜŎǘǎ ƻŦ L/9{ ŀŘǾƛŎŜΩΩΦ Lƴ ƘŜǊ ǿƻǊƪΣ ǎƘŜ ǿŀǊƴŜŘ ŀōƻǳǘ 
the trap of hyper-precision in ICES advice as communication of unwarranted certainty. 
The number of significant figures in a number is an explicit indication of the underlying 
uncertainty. For example, the recommended ICES catch advice for a highly uncertain 
stock assessment could be communicated as 700 000 tonnesinstead of 770 358 tonnes.



Are we Ready to Be Wrong?

ÅIn situations with high uncertainty, we need a new approach to what makes 
science advice credible, emphasizing justice and inclusion of different ways 
of knowing. Post-normal science integrates scientific knowledge with 
broader societal input.

ÅFuture ICES processes should value diverse perspectives on fishery and 
ocean issues, making science advice more relevant, credible, and adaptable 
to an unpredictable future.

Å[ŜǘΩǎ ǊŜŎƻƴǎƛŘŜǊ ǿƘŀǘ ϦōŜǎǘ ŀǾŀƛƭŀōƭŜ ǎŎƛŜƴǘƛŦƛŎ ƪƴƻǿƭŜŘƎŜϦ ƳŜŀƴǎΣ 
especially when dealing with uncertain and complex issues like ecosystem 
science, climate change, and sustainable fisheries.

Å/ŀƴ ǿŜ ōŜ ƘǳƳōƭŜ ŜƴƻǳƎƘ ǘƻ ōŜ άwŜŀŘȅ ǘƻ ōŜ ²ǊƻƴƎέ ŀǎ ǿŜ ƭŀȅ ǘƘŜ 
foundation for ICES best practices for science and advice?

ÅTowards Epistemic Justice
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318 403 tonnes

770 358 tonnes?
or

How can we know? 
What are the consequences of 

getting it wrong?

What is the ICES recommended catch quota for 
mackerel?

The generation of two vastly different, precise yet confusing, six-digit 
numbers of ICES quota advice in 2018 and 2019, despite stakeholder 
concerns, reveals a gap between scientific expertise and stakeholder 
involvement. Although stakeholders expressed their concerns, they 
were excluded from developing alternative solutions or engaging in 
meaningful collaboration. This exclusion leads to a credibility gap, 
weakening the legitimacy of the scientific process. Consequently, 
quantitative modeling dominates, sidelining stakeholder input and 
άƻǘƘŜǊ ǿŀȅǎ ƻŦ ƪƴƻǿƛƴƎΦέ

NEA mackerel
ICES Advice 

(tonnes)
Summary of the quality of 

the assessment
Post-normal Advice 

formulation

2019 770 358 

2020 922 064

2021 852 284 
-

2022 794 920 

2023 739 386 

Post-normal science
KjellrunHiisIŀǳƎŜ ŀƭǎƻ ǿǊƻǘŜ ŜȄǘŜƴǎƛǾŜƭȅ ƻƴ άtƻǎǘ-ƴƻǊƳŀƭ ǎŎƛŜƴŎŜέΣ ŀ ŎƻƴŎŜǇǘ ŎƻƛƴŜŘ ōȅ Funtowiczand 
Ravetz(1993) which provides a vantage point for ontological and philosophical reflections on the context 
and position of science and institutional science-advice in governance. 

Transparency: the science-basedadviceisa well-definedprocess,with openaccessof dataandmethods

anddeepuncertaintiesareacknowledgedandput up front

Reflexivity: the participantsin the science-basedprocessshouldcarvetime andspaceto criticallyreflect

on subjectivedecisionsandthe choiceof methodsandwhat knowledgeisnotάƛƴtheǊƻƻƳέ

Uncertainty management: inherent uncertainty of complexproblemsneedsto be communicatedand

managed

Sustainability: the core value of post-normal science,as scientific knowledgeneedsto contribute to

sustainabledevelopment,aswell assustainableinstitutionalpracticesof workingwith science

Transdisciplinarity: an acknowledgementof complexityand the role of disciplinedand non-disciplined

waysof knowing(Køniget al. 2017)

How would you formulate a catch quota advice, 
given large and unresolvable uncertainties and 

trying to uphold epistemic justice?
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When dealing with complex, high-
stakes issues, it's important to re-
think how we define credible science 
advice and engage with stakeholders 
(ref to ICES Stakeholder Engagement 
Strategy 2023). 

In-line with a Post-normal science 
approach, we should re-design stock 
assessment and advice giving by 
reflecting on the epistemic value of 
diverse perspectives, ensuring that 
science advice is relevant and 
inclusive with logical communication 
ƻŦ ǿƘŀǘ ǿŜ ƪƴƻǿ ŀƴŘ ǿƘŀǘ ǿŜ ŘƻƴΩǘ 
know.

P.S: Ask me how NUSAP can help!


