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transgressing these key boundaries before

combined pressures lead to irreversible change

and harm. JoharRockstrom Director of the Potsdam Institute for Climate
Impact Research and Professor, Stockholm Resilience Centre , ,
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«|R 2 yc&enboutthe product

| careaboutthe process»
- SilvioFuntowicz

Philosopher of science and technology
studies. Together with Jerome Ravetzhe
introduced the concept of postormal
science.
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Current Portfolio

SINTEF

SEADOTSs i Builds Digital Ocean Twins combining socio-ecological data and models to guide sustainable ocean and marine spatial management.
OLAMUR i Tests offshore low-trophic aquaculture (seaweed, mussels) co-located with wind farms to enable low-impact, low-carbon seafood production.

ACTIONABLE i Uses adaptive co-management with communities to translate sustainability goals into equitable, biocultural, and regenerative coastal development
practices.

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

Blue MissionBANOS i Supports Mission Ocean fALighthoused projects in the Baltic and N
Blue Action Atlantic T Arctic T Studies Arctici Atlantic climate linkages and impacts on ecosystems, fisheries, and society.

Transeation i1 Investigates transitions toward sustainable ocean governance, economy, and societal adaptation.

Konsernsatsing beerekraftig areal bruk 7 SINTEF corporate initiative on sustainable land and marine area use for balanced development.

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

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

EERA JP Wind Management Board 1 European research alliance board advancing collaborative offshore wind management strategies.

Arctic Ocean 2050 i Ten-y ear Nor wegi an program to understand Arctic Ocean change and in
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Are we ready to be wrong? Extended peer community for quality ==
science-advice in uncertainty

Min Hyung Kim ", Dorothy Jane Dankel
* traiversidog de Cindabe, Spain

¥ Bangar Ceatre for Climate Chamge (B, Spain

* SINTEF Gean, Cmare ond Sutamabiiy, Nansay

ARTICLE INFO ABSTRACT

Kigresnde This paper delves inte the challenges of achleving leeclusion withis science-advice instiutioss,
Inclimive derision-cuking particalarly focusizg an the Intersacional Couneld for the Exploration of the Sea (ICES). It explores
tive normative and practical implications of broadening the epistemic space to incorporate diverse
ways of kmcwing in uncemain contews. Traditional science-advice aften relles on sirict quas.
fication and institutionalieed expertise, iting the recogrition of alternative perspectives. The
study proposes an aliernacive view rooted s post-normad selenee, advocating for the adogeion of
an ewiended peer commemity model, Despite 1CESs efforts to enbance sSakeholder engagement

Epistemk: autharicy
Sebenre-advice in uncertuisty
Prat-normal schence
Extizzded peir community

Urertsinty thrcugh Its Stakeholder Engagement Strategy, gaps remain i effectively valuing eplstemse di-
Stakeholder engagement versity. By analyzing a historical cose imvoldving the revision of fishing quotas for Northeast
L] Atlantic mackerel, the paper ilbastrates the limitations of strict quantification in addressdng

complex and unceriain problems. It recommends a participatory appecach informed by posi-
nurmal science principles and incorporstes the concept of “epistemic injustice” in Miranda
Ericker's work (Fricker, 2003, 2007} to the discussion o underseoare the ethical imperative of
inchisive decision-making. Ultimately, the paper sdwocates for post-normal science approaches to
bester address costemgpoaary challenges [n science-advice instivutions whes the probles i deeply
uncertain and complex.

1. Intreduction

Today humanity has arguably entered a space where uncertainties in our understanding of the natural world and climate are at the
heartof the problems. For example, the concusrent global challenges of climate change and biodiversiny 1oes present an ungrecedented
and formidable context for contemporary geopelitical, sconomic, and environmental affairs. These interlinked crises form 2 complex,
multifaceted predicament of planetary scale, significantly influencing international pelicy, resource management, and ecological
stability in ways we have not before experienced, How should societies cope with these uncertain states of affairs? Shoubd uncentainties
bie reduced or embraced? Scoones and Stirling argue that we are now in the sphere of “politics of macertaimty” (Scoones & Strding, 2020).
1) write that, “In today's Nmomc mrhulen: interconnected, globalized world, uncertainty must be
embraced as pﬂ.‘haps more cendral than ever” [ + p-Z). There is a need for acknowledging uncertainty and
punting it ot “the center of the table™ (Dankel

'['hsmwhlensmu 58, Bergen 5006, Norway,
siniel.no (D). Dankel).
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ol Are we ready to be wrong?

s e

DIC MEF NE THINK TAN

Our intention,

knowledging the cruclal role of We present the examole of ICES science
roviding science-based advice HORONSNNE DR quota Y
d the importance of quantified MMWx
1 ve also encourage ethical LEOCAPA)
its dominance in decision:
pecially when uncertainties
and complexities go beyond what
numbers alone can capture

vaer—precmon in ICES Advice

In 2008, Kjellrun Hils Hauge wrote her PhD thesis “Uncertainty in fish stock assessment -
methodoYogh Institutional aspects of ICES advice™. In her work, she warned about
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 tonnes Instead of 770 358 tonnes.

Post-normal science

Kjeiirun Hils Hauge also wrote extensively an *Postnormal science”, a concept colned by Funtowicz and
) which provides 3 vantage point for ontological and philosophical reflection
30 Pbsition of sclence and institutional science-advice In governance.
Transparency: the science-based aduice is 3 well defined pracess, with open sccess of data and methads
and deep uncertainties are acknowledged and put up frant
Reflexivity: the participants In the science-based process should carve time and space to critcally reflect
on subjective decisions and the chaice of methods and what knowledge s nat “In the room"
Uncertainty management: inherent uncertainty of compiex problems needs to be communicated and
managed
Sustainability: the core value of post-narmal scence, 3 sclentific knowledge needs to contribute to
<ustainable development, 35 well as sustainable Institutional practices of warking with science
Transdisciplinarity: 3n acknawiedgement of complexity and the role of disciplined and non-disciplined
Y SXRENAE Wsnis et a1 2017)

E DIStem IC l I‘I l UStlce is Injusuce related to knowledge

Reflections on “epistemic justice” in ICES's quota advice

Min Hyung Kim PhD student, Universidad de Cérdoba, Spain
s INTEF Dorothy Dankel SINTEF Ocean, Norway & Nordic Marine Think Tank —-%m

What is the ICES recommended catch quota for
?
mackerel? rh e

318 403 tonnes "”*em,-c
b[e

770 358 tonnes?

How can we know?

What are the consequences of
getting it wrong?

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 credibllity gap,

g the legitimacy of the sclentific process. Consequently,

Itincludes exclusion and sllenclng, or of

one's orc i ing of one’ s status or s!andmg in
icati ; unfair distinctions in and

distrust. (Miranda Fricker 1999) Is the way ICES delivers advice committing

epistemic injustice through stubborn hyper-precision in an untransparent,

black-boxed and siloed stock assessment model? What is the alternative?

2 905 How would you formulate a catch quota advice,
“‘zl given large and unresolvable uncertainties and
trying to uphold epistemic justice?

a
nof™
M P.S: Ask me how NUSAP can help!

Assessmentyear ICESAdvice  Summary of the quality of  Post-normal Advice
NEA mackerel (tonnes) the assessment formulation

770358
922 064

852284

794 920

739 386

modeling d tes, sidelining input and
“other ways of knowing.”

Towards Epistemic Justice
AN NAAAAAAAAS ANANAN

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

+ Future ICES pro should value diverse perspectives on fishery and
making sclence advice more relevant, credible, and adap!
table future

 Let's raconsider what "best avallable scientific knowledge" means,
especially when dealing with uncertain and complex issues fike
science, climate change, and sustainable fisherles.

* Can we be humble enough to be “Ready to be Wrong" as we lay the
foundation for ICES best practices for science and advice?

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).

(sl (n-line with a Post-normal sclence

References:
Power and the Ethics of K Oxford Uriversity Press.
Scence for the post-normal age. Futures, 25(7), 739-755.
mmMmmr.mmrm n In fizheries science and pollcy. Futures, 43(2), 173
Kes. xsl lorway special request for revised 2019 advice on mackerel (Scomber scambrus)
forkshop on Implementation of e M ICES Sci
ormal sclence. Futures, 91, 12-24.

Technology for a be tei sociel ¢

approach, we should re-design stock
assessment and advice glving by
reflecting on the epistemic value of
diverse perspectives, ensuring that
science advice is relevant and
inclusive with logical communication
of what we know and what we don't




What Is the ICES recommended catch
guota for mackerel?

318 403tonnes

Oor

/70 358tonnes?

How can we know? 8
What are the consequences i/
getting It wrong?
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Hyperprecisionin ICER\dvice

In 2008 KjellrunHiisl I dzZ3S 6NRUS KSNJt K5 GKSaira a!y
YSOUK2R2f 23A0lIf YR AyauoAddziazylt | &aLISO
the trap of hyperprecision 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 70Q sinstead of 770 35&nnes




mibll Are we Ready to Be Wrong?

Postnormal science
KiellrunHiisl I dzZ38 | £t 82 6NRUGSYBENISY 34 O5$% ¢ 08§ Funtovd@Edid OS LI
RavetZ1993) which provides a vantage point for ontological and philosophical reflections on the context

and position of science and institutional scieramdice in governance.
Transparencythe sciencebasedadviceis a well-definedprocesswith openaccesof dataand methods

anddeepuncertaintiesare acknowledgednd put up front
Reflexivity. the participantsin the sciencebasedprocessshouldcarvetime and spaceto criticallyreflect
on subjectivedecisionsandthe choiceof methodsandwhat knowledgeisnota AhENR 2 Y €
Uncertainty management inherent uncertainty of complexproblemsneedsto be communicatedand
managed
Sustainability the core value of postnormal science,as scientific knowledgeneedsto contribute to
sustainablaedevelopment.aswell assustainablanstitutional practicesof workingwith science
Transdisciplinarity an acknowledgemenbf complexityand the role of disciplinedand non-disciplined

waysof knowing(Kagniget al. 2017)



