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SINTEF

At SINTEF, we develop tools and insights for sustainable development of
wind energy to create a successful export industry, reduce cost and
uncertainty, and address and resolve environmental and societal conflicts.

How can we support biodiversity at the
same time as we develop offshore wind
farms and technology for a better society?

And how can this work be seen together
with climate and sustainability goals?




Pressure Pressure
towards tipping towards tripping
point point

Reliance on Oil & Gas Reliance on Renewa

We can co-design for sustainability and co-existence

https://www.uib.no/en/bow/146273/tipping-point-offshore-wind-and-coexistence-marine-space



SINTEF

If business as
usual isn’t a
sustainable
option, how can
we do things
differently?
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Fig. 1 Three Spheres of Transformation. Source O’Brien and Sygna
(2013), based on Sharma (2007)

Karen O’Brien et al. (2023)

Fractal approaches to scaling transformations to sustainability
Ambio; https://doi.org/10.1007/s13280-023-01873-w



Our grand normative framework:

The United Nations

Sustainable Development Goals
(2016-2030)
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OLAMUR : Offshore Low-Trophic Aquaculture
In Multi-use Scenario Realisation in
North and Baltic Seas




OLAMUR Task 7.1: SDG Target Relevance-Tracing: Kriegers Flak Multi-Use Demo
October 2023, Roskilde, Denmark
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SUSTAINABLE

DEVELOPMENT
17 GoALS 169 TARGETS | 248 INDICATORS
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SUSTAINABLE
DEVELOPMENT

1/ GOALS I 169 TARGETS I 247 INDICATORS

Does the case
Is the target . |
have influence High/low
relevant for |
this case?? on the influence?
~ indicator(s)?

\ Discard the Can the

target from the

multi-use case case study report “ ngh/low
on the reportability?

indicator(s)?

Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect OI
those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. amur.eu




Example

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

SDG Target 12.2 By 2030, achieve the sustainable management and
efficient use of natural resources
Is the target relevant for “

QO

this case?

SDG Indicator 12.2.1 Material footprint, material footprint per
capita, and material footprint per GDP

Can the Can the

Record and

case study report - case stud
on the “ ngh-- influence tr\e “ map the
. , reportability o indicator(s)
indicator(s): indicator(s)?

Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect OI
those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. amur.eu
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Data from Nordhordaland Biosfeereomrade
SDG Target & Indicator Relevance-Tracing Workshop !ngmEADLGPﬂ'St
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SINTEE Relevant SDG Target Cluster with UN Indicators

8.2.1 Number of countries that MG CRONTH 10 Naatiies
have communicated the |TARGET 13-2 /\/'- -~

establishment or operationalization
of an integrated policy/strategy/plan
which increases their ability to adapt o PECE T s
to the adverse impacts of climate @ || TS
change, and foster climate resilience |TARGE'|' 141 - @
and low greenhouse gas emissions e 14.1.1 Index of :
development in a manner that does co_astql
not threaten food production eutrophication and
(including a national adaptation floating plastic
debris density

13 CLIMATE - 16 PEACE. JUSTICE 17 PARTNERSHIPS

plan, nationally determined INTEGRATE CLIMATE
contribution, national CHANGE MEASURES
communication, biennial update | INTOPOLICIES AND
report or other) PLANNING “ARGET 4-4
How do we operationalize
REDUCE MARINE
POLLUTION i ?
[TARGET 17-14] this SDG cluster?
| TARGET 8-4 )
4.4.1 Proportion of
youth and adults with . .
information and How do we operationalize
communications
INCREASE THE NUMBER technology (|CT) these EIementS Of
OF PEOPLE WITH skills, by type of skill . ope
RELEVANT SKILLS FOR P sustainability that we know
FINANCIAL SUCCESS .
COHERENCE FOR we can and should attain?
SUSTAINABLE #FE?Q’S&%OURCE
DEVELOPMENT CONSUMPTION AND
17.14.1 Number of PRODUCTION
countries with mechanisms 8.4.1 Material footprint, material footprint per
in place to enhance policy capita, and material footprint per GDP
coherence of sustainable 8.4.2 Domestic material consumption,
development domestic material consumption per capita, and

domestic material consumption per GDP



A Doughnut for the Anthropocene: humanity’s compass in

the 21st century Kate Raworth
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Figure: Shortfalls and overshoot in the Doughnut
Dark green circles show the social foundation and ecological ceiling, encompassing a safe and just space for

humanity. Red wedges show shortfalls in the social foundation or overshoot of the ecological ceiling. The extent of
pressure on planetary boundaries that are not currently being overshot is not shown here (see appendix for all

graphics).
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What is Triple layer business model?

‘A business model describes the rationale of how an organization creates, Parmers | Acivies | Vave [Cusiomer | Cusamer
delivers and captures value.” g° e e

Osterwalder and Pigneur, 2010 - Q, ﬁf.' Games <

“A sustainable business model as the rationale of how an organization creates, oo & Fovenues &
delivers and captures economic, environmental and social forms of value
SimUItaneOUS|y” g;usplies Production Cgﬂc;ional EndEife Use Phase

Joyse et al. 2015 Ssarons | lage )f
\M’ Materials Distribution
g e

Environmental

value forms 0
Renewable resource, low
emissions, low waste, Environmental Impacts Environmental Benefits
biodiversity, pollution prevention @ @ +
(air, water, land) —
é-overnance Societal
J lé?)ﬁr‘nunilies ¥ el Cullure End-User
Value

[ ]
w Employees Scale of
° : : W Qutreach

Equality and diversity, Profit, return on : . - - .
well-being, community investments, financial Social Impacts o o Social Benefits ¢ o
development, secure resilience, long-term — "—]—
livelihood, labour \ viability, business
standards, health and stability
safety
Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect OI
those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. M




Economic Business Model Canvas

Partners Activities @° | Value Customer Customer
N . Triring anc Proposition | Relationship | Segments
9

educational service capture social value of the

i . . m business :
All OLAMUR partners » Low trophic cultivation Ill M

* Deployment * Organic certification schemes

il * Showcasing (visits,
[TARGET 17-14] maintenance, _ * Localized sustainability presentations of e.g. through
harvesting, processing

* Low environmental last mile solutions)
footprint of seafood Sl ocialinieds

* Human food consumers
 Retail stores
e Direct sale to Restaurants

Resources @ | * GrovesteroodsieeV | Channels we | - ingredients suppliers

(feed ingredient

* Empowering people

) ) ) « Di producers, Lergy, ++)
* Technical skills (Know- * Restoring Planetary |r§ct LIS * Governments supportin
Boundaries from Public- * Online store i
ENHANCEPOLICY how) & Human _ " T ) coastal restoration
COSTANABLE R.esources 3 Prl\{ate Partnerships TARGET 32
DEVELOPMENT * License/Certificate business model
(governance)
* Market Intelligence TARGET o]
IMPROVE RESOURCE
EFFICIENCY IN
CONSUMPTION AND
PRODUCTION
C t * Capital expenditures associated to investment in R CHANGE MEASURES
) COSIS T A S . . evenues
echnological solutions (e.g. food waste prevention and &
surplus food upcycling technologies) « Sales of seafood
* Operational expenses for technological (maintenance) o « Emission capture revenues
. i i . isti . . INCREASE THE NUMBER
and non-technological (labor) solutions; Logistics & « Habitat festoration “revenlies? INCREASETHEN
Salaries RELEVANTSKILLS FOR
FINANCIAL SUCCESS
* Website and related services

Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect OI
those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. amur.eu




Social Stakeholder Business Model Canvas

Local
Communities

=t

Community development
through investment in
infrastructure development,
education, healthcare, and
social programs.

INCREASE THE NUMBER
OF PEOPLE WITH
RELEVANT SKILLS FOR
FINANCIAL SUCCESS

Governance

o
Spill-over effects '@
from stakeholder
workshops and

awareness raising
campaigns

REDUCE MARINE
POLLUTION

°
Employees ‘li
w0
* Shared
responsibility
* Partofthe & 51
solution

TMPROVE RESOURCE
EFFICIENCY IV

CONSUMPTION AND
PRODUCTION

Social

Value W

* To provide solutions to
the planetary crises /
global societal

. %aﬂ%'\ﬁﬁé a way for

employees and
customers to get
involved and contribute

to solving challenges

TARGET 84

o

<{Q

IMPROVE RESOURCE
EFFICIENCY IN
CONSUMPTION AND
PRODUCTION

ENHANCE POLICY
COHERENCE FOR
SUSTAINABLE
DEVELOPMENT

Societal
Culture

Promote dietary
improvements and
guatro-helix
collaboration
culture

1))

TARGET

44

INCREASE THE NUMBER
OF PEOPLE WITH
RELEVANT SKILLS FOR
FINANCIAL SUCCESS

End-User 'i‘

1. Involving civil society
in the planetary health
diet agenda

2. Access to local
sustainable seafood

Scale of
Qutreach

Replication of the quadro-
helix ecosystem-based
management framework
and implementation of
regenerative MUPs

TARGET 17-14

a
AL/
= =
o

TARGET 141

ENHANCE POLICY
COHERENCE FOR
SUSTAINABLE
DEVELOPMENT

REDUCE MARINE
POLLUTION

Social Impacts

» Employment opportunities
* Income generation

TARGET 17-14

TARGET 13-2

\[/
BésE
R’

MM+

ENHANCE POLICY
COHERENCE FOR
SUSTAINABLE

DEVELOPMENT

INTEGRATE CLIMATE
CHANGE MEASURES
INTO POLICIES AND
PLANNING

Social Benefits

Changing dietary habits

Positive externalities such as climate change mitigation
Skills development for uneducated people
Social and environmental restoration profits

Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.
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Environmental Life Cycle Business Model Canvas

Supplies s |Productionls | Functional |End-of-Life B | Use Phase
and Value « Low impact farm design of =

low trophic aquaculture

Out-sourci ng Seafood production + Towards Zero Waste | Lot environmental
at OWF-LTA farms o S footprint from localized
» Productivity per Ha + Decommissioning :
« Manufacturing of e : lati dtob SR L EriEllis
) . print savings per regulations need o be « Minimal food loss
equipment _ kg feed or seafood smart « Minimal inputs (low-trophic
» Technology providers Materials m produced Distribution wmm| 2dvaculture)
(e.g. sensors TG 44
IREET__132l| . peployment (boats/fleet « Lower environmental
ownership) and cultivation footprint from localized TARGET 132
infrastructure seafood supply chains
* Organization of who-owns- * Local customer segments
what? — (human food & other uses) INCREASE THE NUMBER
i EFFICENCY M RELEVANT SKILLS FOR
EEE%%E %g‘:::zs %ﬁ%@%yﬁ% E gg%ld g‘%‘ r?" AND FINANCIAL SUCCESS

Environmental Impacts Environmental Benefits

: : : INTOPOLICIES AND.
@_- Increase risk of micropollutants/ecotoxicants to human + « Carbon footprint savings PLANNING
and Ocean health e * Water footprint savings
+ Risk of spreading alien spp. (supply ships/ballast water) i « Land use footprint savings
* Risk of marine litter spread (storm destruction of farms) « Environmental mitigation (water quality ++)

Funded by the European Union, grant agreement NO 101094065. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect

- those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. OI amur.eu




Flou rishing Business Ca nvas ;ﬁ& Version Designed for: Designed by: Date of model: Today's date:

Environment

BIOPHYSICAL
STOCKS

RESOURCES PARTNERSHIPS VALUE CO-CREATIONS RELATIONSHIPS

ALUE CO-DESTRUCTIONS

What are the (neg

CHANNELS

o mak w0 e al Waeds of the Actors
o gto

ECOSYSTEM GOVERNANCE
SERVI : !

Wihat u

PRODUCTS / SERVICES

wr his busine ovi e or client
that co e hctors ta b

BENEFITS

@ @ @ Flourishing

@ Www.FlourishingBus(ness.org Flourishing Business Canvas v2.1 © 2014, 2022 by Antony Upward is Business
. B . . C . licensed under Attribution-NoDerivatives 4.0 International. To view a copy of this
@FlourishingBiz inquiry@FlourishingBusiness.org license, visit http://ereativecommons.org/ licenses/by-nd /4.0/
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We need to partner with people who show
their commitment to sustainability
through curiosity and action

Technology for a better society



TOOIS that bring

data and people
together

The role of Digital Twinning to combine data from
different sectors and areas to develop a common
understanding

AT
?
Whose data- ‘:;
r/
Whose digital twin? &

What process?

Havard Legreid, visual artist
& Digital Twinner




DIGITAL TWINS

Virtual
| representations
of real-world 'things'

assets (physical twin), processes,
people, places, systems, and devices

Synchronisead

at specific frequency
and fidelity
'reacting’ to

@ Observations & model data incoming data streams
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SOCIAL-ECOLOGICAL

ocean management

APPLICATIONS
with

DIGITAL OCEAN TWINs

Co-funded by
the European Union

SEADOTs project is co-funded by the EU
Horizon Europe Research and Innovation
Programme under Grant Agreement No.

101156488




Alternative futures

Inform political decision making
Assist spatial planning
Enable adaptive management

/ Southern North Sea

Case study examining the \
ecological impacts, economic
advantages, and implications of
shared marine spaces by the
example of offshore wind and
kelp/mussel farming.

s Digital

Ocean

Twins
Norwegian North Sle'ﬁ

Case study assessing the potential
socio-ecological-technical impacts
of offshore wind development on a
small-island community at Utsira
in Norway. /

’

=,

Homary
activities

® Whal it scenarios
® Pedictive management
& Decision support

ﬂpp[;'caffons

New \

7
Baltic Sea

Case study exploring potential
ecological and socio-economic
trade-offs and synergies between
sustainable fisheries, offshore wind
and marine protected areas.
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P .
] © Geospatial
Consortium
WP3 NORWEGIAN NORTH SEA

ENGAGEMENT APPLICA- WP4 Socio-ecological effects of wind farm
(INTRA) TIONS & DOT developments on small communities
DEMON-

STRATORS
(HEREON)

WP2

SES BALTIC SEA
(SOCEAN) Decision support for MSP in climate
change scenarios for fisheries a.o. sectors

WP6 PROJECT MANAGEMENT, TECHNICAL & SCIENTIFIC COORDINATION (SOCEAN)

@ EU @
Digital
Twin of
[&] the Ocean @
info@seadots.com



WP5 WP3 NORWEGIAN NORTH SEA
ENGAGEMENT APPLICA- WP4 Socio-ecological effects of wind farm
(INTRA) TIONS & DOT developments on small communities

DEMON-
STRATORS SOUTHERN NORTH SEA

(HEREON) Socio-economics and environmental
effects from co-existing industries

WP2
SES BALTIC SEA

(SOCEAN) Deasmq suppor.'r for MSP in climate
change scenarios for fisheries a.o. sectors

WP6 PROJECT MANAGEMENT, TECHNICAL & SCIENTIFIC COORDINATION (SOCEAN)




Fig. 1. Conceptualization of the social-ecological systems
framework from McGinnis and Ostrom (2014). First-tier
variables are shown with their interactions and outcomes.

Social, Economic, and Political Settings (S)
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SINTEF

But who really cares about
sustainability?



CSRD

EU’s Corporate Sustainability
Reporting Directive

- == _'é:ﬂri__ =
E" i =1 Ee w £33 55 O
Double materiality s T
. . SN )
Requires companies to report on: \\\\1\\:25;/3:7 9
I S p
S

1) Impact Materiality: How the company's
activities impact people and the environment = SN
across its entire value chain £

2) Financial Materiality: How sustainability issues
affect the company financially in the short,
medium, and long term




_ Vo :
To implement measures to it —— =

improve sustainability
conditions, we must have a
genuine transformative change =




Assessment Report on.« :
The Underlying Causes of Blodlver3|ty

Loss and the Determinants of

Transformative Change

and Options for Achieving the 2050
Vision for Biodiversity

www.ipbes.net

The Intergovernmental Science-Policy Platform
on Biodiversity & Ecosystem Services

N U N g;‘i; @ Food and Agriculture
#TransformativeChange envionment |y e co N




Finally, the experts have pinpointed the principles underlying the loss of
biodiversity and nature, and show us how we can work towards
transformative change.

_d
Ay * 11th Plenary Session of IPBES
o — - December 18, 2024
Y (e e e — —— C— Windhoek, Namibia

SEaANwTa RN -

i &> | e —=
-
- f o @& s
—-— ] = = i 1

Prof. Karen O’Brien, lead author
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IPBES Transformative Change Assessment Summary

PN JEV AR -\Q

1. Root Causes: Disconnection from nature, unequal power
structures, and prioritizing short-term material gains drive
biodiversity loss.

2. System Change: Requires fundamental reorganlzatlon of
technological, economic, and social systems. |

3. Collective Action: Demands whole-of-society engagement, -\4
especially empowering Indigenous and local communities:™
4.Guiding Principles: Focus on equity, inclusion, respectful human-
nature relationships, and adaptive precaution.

5. Economic Potential: Immediate biodiversity action could
generate $10 trillion in opportunities and support 395 million jobs by
2030.



By 2050, Europe has revolutionized its
~ energy landscape with nearly 500 GW

\ of offshore wind capacity, transforming
from just 20 GW in 2024. This €800
Billion investment delivers a quarter of
\ope 's electricity, creates hundreds
thousands of jobs, and positions the
ntlnent as a global renewable energy
"'- ader.

V A

e

A possible

narrative from

2050

\
The of'fshore wind sector has
suacessfully balanced clean energy
\.oroductlon with marine environmental
i

ro;ectlon demonstrating a holistic
p road‘to sustainable development
at sup,ports multiple ecological and

é nbmlc objectlves



To realize the 2050 offshore
wind vision, European R&D
must focus on:

Technological breakthroughs in turbine efficiency, *
energy storage, cost reduction and nature/social-
ecological positivity. .

-~

S

4 w
Environmental integration, developing ecosysfqé
friendly solutions and circular economy //“

. approaches. ’

_, /": 1

- M
Fostering a collaborative innovation ego r
Marine Spatial Planning, connectlng re
industry, and policymakers to accelerz

and implementation.
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SINTEF

Technology for a better society
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