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Technology for a better society



“Men ‘miljget’ er der vi alle lever, og
‘utvikling’ er hva vi alle forsgker a oppna for
3 forbedre vare livsvilkar innenfor miljgets
rammer. De to er uatskillelige”

(Fra Var felles fremtid, Verdenskommisjonen for miljg og utvikling,
1987)

climate
change
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Kilde: Kate Raworth (Raworth, 2017b)



Havvind og baerekraft

Effekt: Mange og sammensatte baerekraftseffekter
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Mal: Bidra til 2 na mal om utslippskutt og til energiomstillingen Kilde: Eurostat. The interlinked nature of the SDGs. ISSN 2443-8219
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Vi ma sikre at utbygging og drift av offshore
energi skjer med minst mulig skade pa og
mest mulig nytte for natur og samfunn



Potensielle miljpeffekter

* Fuglekollisjoner

Spacial conflicts

* Undervannsstgy
* Elektromagnetiske felt (EMF)
* Forurensing og miljgovervakning

* Fysiske forstyrrelser: Vind og vaer, strommer

(modellering)

e Endringer i habitat og biologisk mangfold

* Metoder (in situ, kontinuerlig, fér, under og etter-situasjon)
* Fastsittende biota (inkl. biofouling) (eDNA)
* Pelagisk (sensorikk)

* Ugnskede arter (eDNA)

SINTEF



Endringer i habitat

dominance
of barnacles

 Pavirker biologisk mangfold
e Kunstige rev kan fungere som nye habitat
* Omraderegulering kan pavirke/ redusere fiske

* Kan ogsa fa ugnskede arter

Kilde: figur:
https://tos.org/oceanography/article/offshore-wind-farm-artificial-reefs-affect-ec



https://tos.org/oceanography/article/offshore-wind-farm-artificial-reefs-affect-ecosystem-structure-and-functioning-a-synthesis
https://tos.org/oceanography/article/offshore-wind-farm-artificial-reefs-affect-ecosystem-structure-and-functioning-a-synthesis
https://tos.org/oceanography/article/offshore-wind-farm-artificial-reefs-affect-ecosystem-structure-and-functioning-a-synthesis

Miljgmaling og — overvaking @SINTEF Oceanlab

High-Precision Echosounding / Acoustics

SilCam
UVP-5/6
Zooscan
FlowCam
IFCB
Flowcytometry
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In-situ, online time-series of:
eDNA (species abundance/diversity),
imaging flow cytometry, plankton imaging,
high-precision echosounding

Chl-a, nutrients, CDOM, water column
hydrodynamics, salinity, temperature,
turbidity, pH, O,, light propagation
weather, passive pollutant samplers

...and more!

OceanlLab: Marine Observatory

FjordLab

2023-2026

Ecosystems

Glider 1

Technology
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Glider 2

Technology innovation
platform

Data for fundamental
research & model
development
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Integrated Environmental Management

OceanLab: Marine Observatory

E

* Online and continuous
monitoring platform

* Provide data and
temporal and spatial
scales

* Automated data
treatment

* Machine learning
technologies

* Changes in species
abundance, biodiversity
and ecosystem services

shallow
subtidal zone

Vertical zonation of
fouling community

deep
subtidal zone

Horizontal
habitat complexity

SINTEF

Biodiversity and environmental management

Ecosystem and biodiversity

Model positive/negative risk and impact on ecosystem/biodiversity management

IEM - the technologies for in
situ monitoring

Define key parameters for éﬁ

risk /impact assessment and
monitoring

{
Identify key hazardsand AL
risks ‘

Development of an integrated environmental management
tool for assessing potential impacts of ocean-based
industries on marine biodiversity and ecosystem services

SINTEF
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sl Ulike regulatoriske og finansielle krav

Sigrid Eskeland Schiitz

Havenergilova i
European
Lovkommentar Comenission

@ Denne utgivelsen fin|
Veileder for arealtildeling, konsesjonsprosess og seknader for vindkraft til
havs

SUSTAINABLE
. GROWTH

INNHOLD

1. Innledning

DEL | - KONSESJONSPROSESS FOR VINDKRAFT TIL HAVS | APNEDE
OMRADER

2. Konsesjonsprosess for vindkraft til havs i apnede omrader

3. Departementets vektlegging i behandling av konsesjonsseknaden
Del Il - INNHOLD | SOKNADER OG PRAKTISK INFORMASJON
4. Dokumentasjon til prekvalifisering
5. Innholdet i melding med forslag til prosjektspesifikt utredningsprogram

6. Innholdet i konsesjonsseknad
7. Innholdet i seknad om godkjenning av detaljplan

8. Praktisk informasjon

Teknologi for et bedre samfunn



Involvering av alle aktgrer i tidlig fase

&

“Responsible Research and Innovation is:
Involving and engaging society in science and
innovation ‘very upstream' in the processes of R&l to align its
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Researchers

Policy makers Educators Business and Civil Society

industry innovators Organisations

Kilde: rri-tools.eu

Teknologi for et bedre samfunn

Fishing
areas. | Ocean | Spawning
Fishing areas.| passive| based | grounds. Offshore | Con

Sector active gear | gear | fisheries fish aquaculture | aqt
Fishing areas. active gear - 28.6 73.5 0 2.4
Fishing areas. passive gear 67.6 - 52.4 0 0
Ocean based fisheries 2.7 0.8 - 0 0
Spawning grounds fish -
Offshore aquaculture 45 0 2.1 0 -
Conventional aquaculture 0 ‘ 0 0 0-
Seismic survey 2.3 0.8 82.2 0 1.8
Current oil fields 0 0 79.9 0 0
Offshore wind parks 16 1.7 78.2 0 17.4
Maritime activites. transport
and shipping 403 52.1 8.9 0 0
Naval training areas 8.2 3.7 55 0 i
Marine protected areas 10 13.3 36.8 0 0

GIS Co-Existence Matrix shows conflict potential in the
North Sea-Skagerrak area.



SF Ulike regulatoriske og finansielle krav

Sustainable corporate goveernance initiative addressing
human rights, and environmental duty of care and
mandatory due diligence across economic value chains

Sigrid Eskeland Schiitz
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Lovkommentar

@ Denne utgivelsen fin|

Veileder for arealtildeling, konsesjonsprosess og seknader for vindkraft til

havs
* ¥ %
* *
INNHOLD s
* oy
1. Innledning LN
Commission
DEL | — KONSESJONSPROSESS FOR VINDKRAFT TIL HAVS | APNEDE . . = 8
OMRADER b
2. Konsesjonsprosess for vindkraft til havs i apnede omrader
§

3. Departementets vektlegging i behandling av konsesjonsseknaden

“JUST-AND SUSTAINABLE ECONOMY:
COMPANIES TO RESPECT HUMAN

RIGHTS AND ENVIRONMENT IN

o e et e e s GLOBAL VALUE CHAINS

[y
1

Del Il - INNHOLD | SOKNADER OG PRAKTISK INFORMASJON

R e o e European companies forced to take a closer
look at supply chains

February 2022
#corporatesustainability

European
Commission

l“ .
'

"I m On 23 February 2022, the Commission adopted a proposal for a Directive on corporate
sustainability due diligence. The proposal aims to foster sustainable and responsible corporate
behaviour throughout global value chains. Companies play a key role in building a sustainable
economy and society. They will be required to avoid adverse impacts of their operations on human
rights, such as child labour and exploitation of workers, and on the environment, for example
pollution and biodiversity loss.
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SUSTAINABLE




Life Cycle Assessment (LCA)

UL Mal: Kvantifisere miljg-effekter giennom livslgpet til et produkt
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Samfunnsgkonomisk input-output analyse

Mal: Identifisere indirekte effecter (ringvirkninger) pa andre sektorer og regioner

SINTEF
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Materialstromsanalyser (MFA)

SINTEF

Mal: Kvantifisere spesifikke materialstremmer innenfor et system
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Scenarios 1\’\) Regions
High W Europe
Medium M Asia and Oceania
Iron ore Low m North America
Latin America
213 Mt Copper ore W Sub-Saharan Africa
ig; I\M/I: 114 Mt Lead ::g\;\t/l: Africa and Middle East
88 Mt 65 Plastics * Other countries, not specified
55 Mt Mt
50 Mt 30 Mt Fibreglass
L 2880 3.0Mt| Chromium
i | " 2.3 Mt
X ana 166kt | Rare Earth
& - 128 kt
- 80 kt 48 kt
Phosphorous flow of aquaculture production in ’~ 37 kt
Norway 0 o 23 kt
(Source — SINTEF/NTNU) ’ ‘ Ve "3 2
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Behovet for utvalgte materialer i global utbygging av havvind.
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@il Vi ma bruke og utvikle kunnskapen og metodene vi har, mens vi gar, for a

sikre en langsiktig baerekraftig utvikling av havvind, skritt for skritt

Teknologi for et bedre samfunn
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Teknologi for et bedre samfunn



il Offshore wind power installation scenarios

North America
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Numbers based on:

IRENA. Future of Wind: Deployment, investment, technology, grid integration and socio-economic aspects.
International Renewable Energy Agency (IRENA) www.irena.org/publications (2019);

WindEurope - the voice of the wind energy industry. https://windeurope.org/;

IEA. World Energy Outlook 2020. (2020).



