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A brief look at the offshore wind industry
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Offshore wind development in Norway
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6 December 2022

Tender criteria release for Utsira
Nord & Sarlige Nordsja Il with
recycling clause at EOL

25 April 2023

The Norwegian Water Resources
and Energy Directorate (NVE)
identified 20 new potential areas

11 May 2022
30 GW offshore wind
development by 2040
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Norway opened Utsira Nord &
Searlige Nordsjg Il for auctioning
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allocated for Vestavind B and
Vestavind F
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Background

Waste treatment hierarchy

Keep parts for longer.
Design for easier dismantling and recycling. Prevention <
Minimise number of materials in design manufacture.

This is where we need
to move. The higher,

Check, clean, repair, refurbish, repair whole items
or spare parts.

— the better!

Re-use an existing part for a different application, usually
of lower value than the original. Repurpose
Convert waste into a new substance or product.
Includes composting if it meets protocols. <
Includes anaerobic digestion, incineration with energy recovery,
gasification and pyroysis which produce energy (fuels, heat and power) Recovery
and materials from waste. .

: This is where we

Dispo-

Landfill and incineration without energy recovery. sal are

Waste management hierarchy for wind farm components
(ETIPWind, 2020)
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Heterogeneity in the development of CE strategies

Recycling (31)

Repurposing (13)

Modularisation

o —
Recycling
e -

Recovery

Landfill

Modularisation

(6)

Reuse (3), Remanufacture
(4) and Refurbish (2)

Variation in the development and research of CE strategies

(Gode & Aspelund, 2024)
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State of CE adoption in the offshore wind
industry

» Practical problem: limited adoption of CE in the offshore wind industry

» Denmark, Germany, and the UK are global leaders in offshore wind
deployment, however, struggling to find sustainable EOL solution

» Commercialization has just started in Norway

» Opportunity: derive lessons and become a frontrunner in adopting
CE
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Data collection — empirical evidence

» Data sources: document analysis and semi-structured interviews with value
chain actors

» Actor profiles of interest:

1.  Raw material suppliers - 1

2. Original equipment manufacturers (OEMSs) - 3
3. Wind farm owners/operators - 3

4. Decommissioning operators - 2

5. CE business operators - 5

6. Regulatory agencies/policymakers - 2

/. Research centers and universities -5

(Jensen & Skelton, 2018)
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Reasons for limited adoption of CE

» Value of CE comes late in product lifetime

» No one silver bullet

» Heterogenously developed CE strategies

» Recycling is the most developed and discussed CE strategy

» Business case is affected by scaling, environmental unceartainty
and regulatory hurdles

» Lack of standardisation in the value chain
» Circularity discussion is centred around wind turbine blades

8 ®@NTNU



Accelerating adoption of CE

» To push for more circularity in the industry someone in the value chain
has to play a central role. But who?

Set requirements from
OEMs and raw materials

Make a non-price criteria
for new wind farm auction

Select EOL strategy |

Create waste codes for
composite waste

Wind farm
owners/operators

Support CE businesses |

Enforce landfill ban

Regulatory N
agencies and v

Standardisation of

Enforce extended-

producer’s responsibility

European Critical Raw
Materials Act

policymakers

Revise waste framework directive for
reuse and recycling of composite waste

Original Equipment
Manufacturers

components

Making components that
can last multiple lifetimes

Releasing more material
passports

Support CE businesses |
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How to become a frontrunner?

1. Advanced planning:
— Designing components and related EOL strategies
— Defining responsibilities early in the planning stage
— Setting a non-price criteria: higher order CE strategies when you can, recycling
when you must
2. Local solutions:
— Incentivizing local circular strategies
— Avoid transboundary export of waste
3. Collaboration & innovation:
— Engage all relevant value chain stakeholders
—  Foster innovation in materials and processes
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Thank you!

pankaj.r.gode@ntnu.no,
Doctoral Researcher
Norwegian University of Science and Technology
(NTNU), Trondheim, Norway

A

Pankaj Ravindra Gode
Doctoral Researcher at FME NorthWind &
NTNU - Circular Business Development ...
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