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1 Introduction

This report is a deliverable from work package 1 (WP1) in the collaborative and knowledge-building project
POCOplast ("Pathways to sustainable post-consumer plastics in aquaculture"). The project is a collaboration
between Bellona, Empower, Flokk, Grieg Seafood, NCE Aquatech, NOPREC, Plasto, NTNU and SINTEF. The
main objective of the project is to provide new knowledge on how the concept of circular economy (CE) may
be applied and to enable sustainable value chain development around post-consumer plastics from the
Norwegian aquaculture industry.

This report aims to meet the project objective of providing new knowledge on CE and assessing the
applicability of different concepts, from the perspective of participating actors and other stakeholders, with
applicable CE concepts and knowledge needs. This report provides an overview of the opportunities to make
plastics more circular in aquaculture, in the form of some specific measures that different actors in the value
chain could apply in their activities. Furthermore, the report describes the theory behind CE and relevant
concepts, as well as the background for plastics in aquaculture, including regulatory context. To make the
knowledge as accessible and usable as possible, we have chosen to formulate this report as a guidebook for
circularity in aquaculture plastics. Inspired by guidebooks for hikes in the mountain, we wish to help guide
the relevant actors and stakeholders on their path to a more circular and sustainable use of plastics in
aquaculture.

The concept of acircular economy has received increasing interest from politicians and industry stakeholders
around the world. In traditional manufacturing, virgin materials are extracted from nature, manufactured
into stocks, utilized, and finally treated as waste. Circular Economy can be regarded as a direct counterpart
to this conventional linear economy, representing a shift from the take-make-dispose economy to a
regenerative circular economy (Bjgrnbet et al., 2021).

As the focus of the POCOplast project is on post-consumer plastics, there is an emphasis on recycling and
waste handling. We have chosen to widen the scope to also include measures that can lead to more circular
use of plastics throughout the value chain and through the entire life cycle of plastics in aquaculture.

2 A circular economy guidebook for plastics in aquaculture

2.1 User manual / Reading guide
2.1.1 What is this guidebook?

Circular economy is a large topic, and it can come across as vague and hard to define. When wanting to
become more circular, it can be hard to know where to start and what to do. This guidebook is here to help
you. We were inspired by guidebooks for hiking, which give you a selection of hikes with a description of the
route, the level of difficulty, some descriptions of the type of hike, and warnings of relevant dangers. This
guidebook provides a selection of measures you can take to make your plastic usage in aquaculture more
circular, with a description of the measure, who it applies to, who it affects, and some relevant look-out-
alerts. We have called these measures circular economy concepts and kept them short and concise to make
them as easy to read and use as possible. Where relevant, there is more detailed information in chapter 3.
The knowledge needs at the time of writing are indicated, and references to where the concept has been
described are listed.

The concepts range from small, simple changes which an actor can implement individually, to large and
complex changes involving cooperation between many actors in the value chain. Some concepts will save
costs, while other concepts are expensive and may increase costs, yet improve circularity. The guidebook
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describes this multitude of concepts; hence each actor can choose the most applicable concepts for their
situation and level of ambition.

2.1.2 How do | use this guidebook?

The guidebook is organised according to the different activities in the value chain of plastics in aquaculture.
Figure 1 shows these different activities, placing them in chronological order of when in the plastics life cycle
they take place. The activities in the middle of the figure occur either throughout or unrelated to the life
cycle.

Product Manufacturer
designers
Q % @s
Material Research and

tracking companies development Specialized

suppliers

Plastic
recyclers

Users of
Plastic products

Waste
collectors

Figure 1 Value chain actors for plastics in aquaculture

Each concept in the guidebook has a dedicated concept card.
Each concept is classified by:

- Activity for implementation: This is the activity where the concept is implemented.

- Level of cooperation needed: Some concepts require that several actors in the value chain cooperate
about implementing it. Other concepts can be implemented by a single actor and does not involve
any cooperation.

- Level of difficulty: The perceived difficulty level of implementing a concept is a combination of factors
and is highly affected by the context of the implementing actor. The evaluated basis for the difficulty
level were scored from low to high and combined. The 4 factors were investment size, level of
cooperation needed, change in business model, and level of technology development needed.

- Affected activities: Most circular economy concepts described here will affect other activities than
the implementing ones. For example, if a fish farm implements waste sorting, this will not only affect
the fish farm’s (user of plastic products) activity, but also the waste collection activity, which will
have to collect the new waste fractions, and the recycling activity, which will get sorted plastic to
recycle.

Project no. Report No Version 6 of 68
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Figure 2 shows the layout of the concept cards

CONCEPT O

EXAMPLE CARD

206

Praduct
designers

Users of
Plastic products

Manufacturers  Specialized
suppliers

Oc -

Plastic Material Research and
recyclers tracking companies development

Waste
collectors

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY MULTIPLE ACTORS

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

This section provides a look-out point
for strategic decisions and impact
reflection. Implementing circular
strategies can bring great
opportunities, but also negative
impact if problems are shifted to
other parts of the value chain.

KNOWLEDGE NEEDS 2022

This section provides a short status
description for knowledge needs
linked to the concept at the pointin
time when the report was written.

DESCRIPTION

This is the general concept description. The icons to the left are there to
help you identify the actors who will implement the concept. The icons on
the bottom right identify the actors that are affected by the
implementation of the concept.

There are two icon options for level of cooperation needed:
* Implemented by single actor

r+ |Implemented by multiple actors

The level of difficulty slider icon ranges from easy to complex. The
difficulty level of implementing the concepts will be case- and business
specific. The icon is an indicator, not a conclusion, as the level of difficulty
in each case is highly affected by the company context.

CASE

The case section will enhance a case, to demonstrate the concept in use.
Some of the concepts has a variety of examples to choose from in the
aquaculture industry, where we chose one or a few. For some of the
concepts we have not found examples related to aquaculture industry,
and chosen examples from related industries to provide implementation
inspiration.

REFERENCES

More information linked to the
concept can be found at the sources
stated here.

READ MORE IN CHAPTER: REFERENCE CHAPTERS
IN THE REPORT IS LISTED HERE.

2000

Product
designers

Manufacturers  Specialized Users of

suppliers

O < e

Plastic Material Rescarch and
recyclers tracking companies development

Plastic preducts.

Waste
colloctors

Figure 2 Example concept card.

To make it easy to quickly scan through the guidebook and find what is relevant for you, the classifications
are defined by icons, using colour and location in the value chain to easily identify whether the concept is
applicable to your activity. Each activity can be relevant for several actors, and in table 1 we have described
each activity in greater detail and listed actors who this activity is relevant for.
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Table 1 Details about value chain activities

Activity Details about activity Relevant actors

Product Product design of products Product designers, producers who
designers containing plastic design their own products
Production of products Producers of products for
Manufacturers . p. P . . . @
containing plastic aquaculture which contain plastic
Specialised Sale of products to aquaculture Specialised suppliers, complete ainio
suppliers operations suppliers @)
Users of _ .
lastic Use of products containing Fish farmers / aquaculture
P plastic in aquaculture operations companies, service companies
products
Waste Collection of waste from Waste collection companies, either =0
collectors aquaculture operations municipal or private W
Plastic Recycling of plastics from . . .
Plastic recycling companies
recyclers aquaculture
Material . .
trackin Tracking of plastic through the Material tracking companies y
g' life cycles & P 9_5
companies
Research and development, Research institutes, product
Researchand  product development, developers in e.g. plastic @
development  technology development, production companies, technology AN
software development companies, etc.

The classification of level of cooperation needed has two icon options, described in table 2.

Table 2 Level of cooperation
Icon Description

The concept can be implemented by a single actor and does not require cooperation
in the value chain.

The concept is dependent on cooperation in the value chain to be implemented
and/or to succeed.

Project no. Report No Version 8 of 68
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2.2 Concept cards

CONCEPT 1
ROPE CONSUMPTION REDUCTION

Users of
Plastic products

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY HARD

LOOK OUT FOR

Lower rope consumption reduces the
amounts for recycling.

Implementing routines for reducing
rope consumption and marine litter
could be a double implementation
together with concept 4,
organisational routines for circular
behaviour.

KNOWLEDGE NEEDS 2022

Best practices need to be shared
between companies.

DESCRIPTION

Wear on ropes can be reduced, reducing both the consumption of rope
and release of microplastics to nature. Tying ropes are preferred over
cutting ropes, as short rope cut-offs are easily lost and is a normal find as
marine waste.
Two ways to reduce wear:

(1) A special way of attaching the ropes can reduce chafing.

(2) Using larger dimension ropes to attach bird nets.

Another way of reducing consumption of ropes is to use them more
efficiently, like using the same rope to attach both the bird net and the
jumping net to the handrail. This can reduce the consumption of rope by
960 meters in an 8-pen facility. In addition, the source claims that this way
gives the added benefit of a smaller gap for birds to get into the pen.
There are also products designed for reuse that can replace ropes, such as
“Hurtigstroppen” from Akvapartner, which sources reported both
simplified their work and reduced rope consumption.

CASE
Grieg Seafood changed their rope practice by renaming “cutting ropes”
(kappetau) to “tying ropes” (knytetau)} with set lengths.

Cut ropes should be secured immediately and temporary storage on boat
decks or unsecured at the land base should be avoided.

REFERENCES ana
{Pettersen and Saether, 2021) @b

Specialized Users of
suppliers  Plastic products

READ MORE IN CHAPTER: 3.4.4

Project no. Report No Version 9 of 68
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Ay

IMPLEMENTATION IS RELEVANT FOR

©@

Specialized Users of
suppliers  Plastic products

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY HARD

LOOK OUT FOR

Prolonged life might reduce the
amount of feeding pipes entering use
phase, which reduces the amounts
for recycling.

KNOWLEDGE NEEDS 2022

Equipment and technology is
commercially available. Best
practices need to be shared between
companies.

Project no.

102022568

Report No

2023:00797

CONCEPT 2
FEEDING PIPE WEAR REDUCTION

DESCRIPTION

' Reducing wear in feeding pipes reduces microplastic emissions and
- prolongs the product life. Feeding pipes wear is concentrated where there
1is a bend on the pipe. This wear can be reduced by straightening the
Efeeding pipes and avoiding unnecessary bends. When the feeding pipes
- are being replaced, the fact that the wear is concentrated in points means
' that the longest pipes can be reused for the closest pens by cutting away
the worn points.

- When feeding pipes are cut, a pipe cutter can be used rather than a
 handsaw or a chainsaw, to reduce the production of plastic sawdust.

| If using a saw to cut feeding pipes, the sawdust must be collected to avoid
' release to nature.

" CASE

' Waterborne feeding is gentler on the feeding pipe, hence reducing wear

. on the pipes. This also means the release of microplastics to the
environment is reduced considerably. In addition, waterborne feeding
can enable use of recycled materials in the pipes, as the static tension is
lower than with compressed air.

REFERENCES o0
(Pettersen and Saether, 2021; am)
akvagroup.no, 2022) specalied  Usersof

suppliers  Plastic products

READ MORE IN CHAPTER: 3.3.4,3.4.2

Version 10 of 68
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CONCEPT 3

WASTE SORTING STATIONS

@ DESCRIPTION

During normal operations at the work boats, it has been common to
discard all waste in the same mixed waste container. By installing a waste
sorting system, waste can be sorted directly, and the recycling rate can be
increased. Sources say that contrary to common belief, a sorting station is
not more space consuming than a mixed waste container.

LEVEL OF COOPERATION NEEDED

. Always having waste sorting containers easily available, whether on the
P ' boat deck or on the land base, means less chance of loss of plastic waste
IMPLEMENTED BY SINGLE ACTOR to nature, as well as a higher recycling rate — which can lead to savings in
waste fees.
EASY COMPLEX
cas

The Norwegian Retailers’ Environment Fund and the Norwegian
Fishermen’s Association has released 10 tips for reducing littering from
fishing vessels. Their tips for waste sorting stations on board is having a
waste sorting station available, and secure it safely to avoid waste from
being released in rough weather. Available waste sorting stations enables
operators to discard waste with sorting at the source.

Harmonizing the sorting system with
the waste collector in terms of waste
types and quality.

Sorted waste usually has a lower

1
I
1
I
1
I
I
I
I
I
I
I
I
I
i
I
LOOK OUT FOR |
I
I
I
I
:
1
delivery fee than unsorted waste. !
1

1

I

I

I

I

KNOWLEDGE NEEDS 2022 REFERENCES
Best practices need to be shared (Pettersen and Saether, 2021;
between companies. - i
. part Handelensmiljofond.no, 2023) et ot
Plastic products
=0
READ MORE IN CHAPTER: 3.5.3 o
Waste Plastic
collectors recyclers
Project no. Report No Version 11 of 68
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IMPLEMENTATION IS RELEVANT FOR

2060

Product Manufacturers  Specialized Users of
designers suppliers  Plastic products

60 <=

Waste Plastic Material Research and
collectors. recyclers  tracking companies development

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

Some circular strategies are enablers
for other circular strategies, while
some disqualifies other circular
strategies.

KNOWLEDGE NEEDS 2022

No technical barriers, some «best
practice»-examples are being spread.

Project no.

102022568

Report No

2023:00797

CONCEPT 4

ORGANIZATIONAL ROUTINES FOR CIRCULAR
BEHAVIOUR

DESCRIPTION

f Policy and operating routines can be a tool for “nudging” or requirements
- for employees
. behaviours. Businesses are required to have internal control according to
Norwegian
“instructions. These can be designed to include requirements for work
' procedures that are
' management,
" and/or
- development in the business they are implemented, or support circular
- measures in other parts of the value chain.

and contracted service providers towards circular

law, wusually including business internal routines and
supporting chosen focus areas like waste
preventing littering, purchasing repairable, recyclable

recycled products etc. The routines can facilitate circular

CASE

Several of the concepts in this report are examples of organizational
routines for circular behaviour, like “knytetau” (concept 25) and waste
sorting stations (concept 24) . Internal system design, training schemes
and management standards can be used to improve motivation and
change behavioural patterns for increased circularity.

REFERENCES RO
(Schyns and Shaver, 2021; Damman et /
al., 2022; POCOplast workshop Product  Manufacturers Specilized  Usersof
" i designers suppliers  Plastic products
interviews, 2022) @
READ MORE IN CHAPTER: 3.5.3 @ Lg lk
Waste Plastic Material Research and

collectors recyclers tracking companies development

12 of 68
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CONCEPT 5
EXPERIENCE BASED IMPROVEMENTS

 DESCRIPTION

Users of |
Plastic products 1

' During use and maintenance phase, the users might discover or develop

LEVEL OF COOPERATION NEEDED  alterations for improving usability of the fish farming equipment and
. | installations, prolonging the product lifetime.
T — ' This experience-based knowledge should be communicated back to the
product designers and producers, to enable improvement in future
LEVEL OF DIFFICULTY !
- products.
EASY COMPLEX CASE

- An example can be fastening walkways with additional screws.
| Unfastened, the walkways were causing a risk of detachment and
~ subsequent loss to nature. This experience-based knowledge should be

- communicated back to the producers, to enable improvement in future
LOOK OUT FOR - products.

Risk of introducing materials or
objects contaminating the waste
downstream, like non-magnetic
metal screws.

KNOWLEDGE NEEDS 2022

Best practices needs to be shared REFERENCES R0
SIS - rscr ond Sczther, 2021 s
designer/installer of the products if Product  Manufacturers Specialized  Users of
there are opportunities for cesners epes  (PUSECROOSE
redesigning for prolonged product

life READ MORE IN CHAPTER: 3.4.2

Project no. Report No Version 13 of 68
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CONCEPT 6

WASTE PRE-PROCESSING

DESCRIPTION

Ay

'
'

'

'

!

'

'

1

. 1
Plastic "
recyclers i
'

]

1

1

]

'

'

'

'

Most plastic wastes need some form of pre-processing before recycling.
Dismantling, shredding or compression for efficient transport, and

LEVEL OF COOPERATION NEEDED

. cleaning to remove contamination are common processes. Pre-processing
Pl 'is an important step for identifying risks and correct handling of the waste
IMPLEMENTED BY SINGLE ACTOR ‘in the following recycling process. Pre-processing activities can happen at

e EETE b ‘the aquaculture facility or at specialised waste handling companies.
. Mixed plastic and other complex materials complicate recycling, and calls
] ifor more advanced pre-processing. This can be mixes of different types of
EAsy COMPLEX ‘plastic, a mix of plastic and other materials such as metal reinforcements,
 coatings etc. Some ropes can be coated in PU (polyurethane), and nets are

traditionally coated with copper or other antifouling and waxed.
CASE

LOOK OUT FOR

In the figure below, pre-processing activities of nets and ropes of the
Norwegian company Nofir is described with manual sorting. There are
currently no industry standard technologies to automate this sorting and
cleaning of tangled nets and ropes. After pre-processing, the PP is sent
to mechanical recycling. PA/nylon is sent to chemical recycling at Aquafil

I
1
I
1
Beneficial pre-processing can .
I
I
I
I
I
:
I
1 . - . - . .
- in Slovenia, where it is processed into caprolactam. The caprolactam is
I
I
I
I
I
I
1
I
1
1
1
I
1
I

increase the value of plastic waste
and simplify the recycling process.
Bad pre-processing like incorrect
sorting or mixing unwanted plastic
combinations can complicate
recycling and reduce the value of the
materials

used to produce new nylon yarn (trade name Econyl).

KNOWLEDGE NEEDS 2022

[
. *| Mechanical
b—Fish

Sorting technology is under constant ¥ recycling  [omes—e

development with the goal to Collection Aop Manual sorting Y

improve purity of sorted fractions. [ o T _

Sensors are used to differentiate Manual sorting Chemlu_cal .

between different types of plastic, oy

making the machines able to sortthe |

plastic by polymer type (TOMRA, REFERENCES

2022), Development of autamated (Brodbeck, 2016; Sundt et al., 2018; i RHG

processes for aquaculture plastics 6@

can become an alternative to manual Schyns and Shaver, 2021) - ey = .

uc nufactur ializ astic

sorting. READ MORE IN CHAPTER: 3.5.2 designers suppliers  recyclers
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IMPLEMENTATION IS RELEVANT FOR

OO

Waste Plastic
collectors recyclers

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

&)

LOOK OUT FOR

More circular options might appear
due to change in plastic waste
composition and technology
development over time. Alternatives
should be assessed regularly.

KNOWLEDGE NEEDS 2022

The evaluation of environmental
benefit of the transitional concepts,
technology development for
mitigating emissions

Project no.

102022568

CONCEPT 7
TREATMENTS FOR NON-CIRCULAR PRODUCTS

DESCRIPTION

Moving from linear to circular business models, there will be a transitional
phase where products designed for the linear economy are being phased
out. Reasons might be challenges for recycling like mixed or polluted waste
mass, complex material compositions, long transport distances to recycling
facilities etc. The circularity strategies for extended lifetime like repairs and
repurposing are preferrable before end-of-life using the recovery strategy.
Energy recovery from plastics enable high-temperature incineration and
can fuel high-temperature industry as a substitute for coal.

NORCEM is receiving shredded copper-coated aguaculture nets from
Containerservice Ottersgy through their processing partner Renor, to fuel
high-energy combustion for cement production. This reduces NORCEM’s
coal consumption, in line with national goals of reducing fossil fuels. The
consistent quality and amounts of shredded nets makes it a valuable
source for high-temperature energy recovery.

" CASE

REFERENCES

(Hognes and Skaar, 2017; Adresseavisen,
2021; Heidelbergmaterials.no, 2022)

Waste Plastic
collectars recyclers

READ MORE IN CHAPTER: 3.5.3
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Ay

Plastic
recyclers

LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

Recycling unwanted chemicals and
substances from outdated or
unknown material compositions and
use contamination. Sorting, pre-
processing and source information
are important barriers.

Experience shows a significant drop
in quality after about 4-5 life cycles.
Recycling recycled materials needs to
be done with care

KNOWLEDGE NEEDS 2022

Mechanical recycling is technology in
use, knowledge- and development
needs are quality enhancing
measures, standardizing
documentation and upscaling for
increasing recycling capacity.

Project no.

102022568

Report No

2023:00797

CONCEPT 8

MECHANICAL RECYCLING

DESCRIPTION

' Mechanical recycling of plastics involves the shredding and re-melting of material
- at 'end of life’ and is a substantial part of plastic waste management along with
' chemical recycling. In terms of economic and ecological performance, single
. material plastics and mixed plastics with defined composition and low levels of
"impurities (e.g., unwanted chemicals, organic materials) are best suited for
. mechanical recycling. In this case, the recyclate has almost the same functional
properties as the comparable virgin material. Material properties of the recyclate
- are assessed with analytical measurements to determine the material properties
' of the recyclate and documented in material data sheets. Measures to increase
- the quality of recycled plastics are available e.g adding new stabilisers and
" antioxidants.

' Heavily degraded plastics, where reasonable mechanical properties cannot be
expected from the recyclate, or the effort required to regain sufficient properties
is not cost effective, will not typically be recycled mechanically. These are
| typically contaminated plastics or plastics where high sorting and purifying efforts
are necessary. Alternatives for end of life are chemical recycling or incineration
| with energy recovery.

- CASE

- An example of mechanical recycling in aquaculture are HDPE pipes and
rings from pens. The plastic material will typically be dismantled and
. shredded, and sent to recyclers such as NOPREC who recycle these
' materials into granules. These will then be used by companies like Plasto
- to produce new aquaculture products.

REFERENCES
(Sundt et al., 2018; POCOplast interviews)
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LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOKOUT FOR

Chemical recycling processes
consume large amounts of energy,
with life-cycle GHG emission limits to
be considered as sustainable industry
by the EU Taxonomy.

KNOWLEDGE NEEDS 2022

Chemical recycling technologies are
in use. However there are knowledge
needs connected to good catalysts
and up-scaling to process large
guantities.

Chemical recycling of plastic-
containing waste is not yet a
common practice although the
commercialization of these methods
has been pushed forward in the
recent years.

Project no.

102022568

CONCEPT 9

CHEMICAL RECYCLING

- DESCRIPTION

Chemical recycling is a process using heat, chemicals, or solvents to recycle plastics.
Chemical recycling has a higher tolerance for impurities and mixed plastic fractions than
mechanical recycling. Using solvents, often at elevated temperature and pressure, can
'‘purify' the secondary plastics. This enables removing contaminants, pigments, and
additives and rebuild virgin like recyclates. Nowadays, dissolution-based recycling is used
in industrial scale for the recovery of PVC (known as the Vinyloop® process) and for
expanded polystyrene (EPS) {(known as the Creasolv® process).
When using heat, the two main chemical recycling routes for polyolefins (HDPE, LDPE,
PP) are the thermal and catalytic degradation of these polymers. In thermal degradation
(pyrolysis), the process produces a broad range of products, such as hydrocarbon gases,
liquids, oils, and waxes. This requires high operating temperatures, typically up to 900°C.
Catalytic technologies have been proposed which work at lower temperatures, resulting
in reduced energy consumption and higher conversion rates. Traditional plastics
producers such as Dow, Borealis, and Lyondell Basel are heavily involved in developing
chemical recycling technologies for using secondary plastics as feedstock in their
production.

CASE

Chemical recycling of PA from aquaculture nets is an established practice, an example
is the collector NOFIR and the recycler Aquafil.

. Quantafuel currently has a commercial pyrolysis and purification plant in Skive, DK. In
' their chemical recycling process, they use special purification steps and can handle
' mixed plastic waste (primarily polyolefins) which can contain impurities, such as PET
. and PS. The products of this process will then be used by BASF as feedstock for new
© plastics or other chemicals.

REFERENCES .
W) £

(Punkkinen et al., 217AD; S. et al., 2012; Krogstad, 2021; Q\\\ /i] ﬁ'”_:]
Quantafuel.no, 2021b, 2021b; EU Taxonomy Navigator, et ihaaifoctiven. aseame
2023, shiftplastics.no, 2023) designers suppliers
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LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

Reporting is currently voluntary.
There might be little motivation for
going beyond the minimum
requirements

KNOWLEDGE NEEDS 2022

Several certification bodies are
working on circular economy-related
certification updates

Project no.

102022568

Report No

2023:00797

CONCEPT 10

ECO-LABELS

DESCRIPTION

f Eco-labelling provides information necessary to make more sustainable
- choices. Eco-labelling of plastic products is voluntary and mainly focuses
. on packaging and consumer products.

Labels like the Norwegian “Svanemerket” and German “Blue Angel” target
- products and services in a wide range of product segments.

- Compliance with different requirements, including material choices, is
' necessary to get the certifications with these labels. Some requirements

involve plastics. For example, to be awarded “Blue Angel”, a plastics
product needs to contain 80% of recycled plastics.

CASE

Recyclers can document their circularity work through certifications. For
example, the Norwegian recycler Norfolier GreenTec is certified through
Blue Angel and EuCertPlast.

eEuCertPlast is a certification scheme that helps plastic recycling industry
with quality management and standardization of recycling processes.
*RecyClass is a certification organ that helps to document recyclability of
the materials.

REFERENCES QO
(Plastforum.no, 2022; EuCertPlast.eu, / @E’
2023; Norfolier GreenTec, 2023) . N
designers suppliers  Plastic products
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LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY MULTIPLE ACTORS

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

Too narrow scope of the standard can
be misleading for other sustainability
and circularity targets.

Implementing several standard sets
increase compliance costs and
complicate organizational routines.

KNOWLEDGE NEEDS 2022

Technical standards demand
documentation that might be hard to
provide for recycled materials. New
initiatives might require new forms
of collaboration for documentation
and create new knowledge demands.

Project no.

102022568

Report No

2023:00797

CONCEPT 11

TECHNICAL STANDARDS

' DESCRIPTION

' Technical standards set requirements for materials and products quality, as
- well as organizational routines. Standards can be a branch specific
1 (NS9415) or apply to the businesses across the value chain (1SO14001,
11509001).

' The technical standard NS9415 sets, among other, requirements for
- mechanical load resistance like stress and strain on the installation. The
'standard aims to ensure fish welfare and prevent tears leading to fish
“escapes. Aquaculture installations and their components in the Norwegian
industry must comply with this standard. Products containing recycled
plastics need to be certified with the same standard.

CASE

Collaboration between AKVAgroup, Grieg Seafood, Plasto and OCEANIZE
enabled using recycled plastics in walkways for fish farming cages. These
companies later started a new joint project on the use of recycled
plastics to develop a whole fish farming cage. The goal is also to certify
the cage in accordance with the technical standard NS 9415 and
document the quality of the products.

The feeding pipe producer Arges have also initiated recycling of
aquaculture gear.

REFERENCES Qoo

(Arges.no, 2019; llaks.no, 2021) @ b
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LEVEL OF COOPERATION NEEDED

IMPLEMENTED BY SINGLE ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

LOOK OUT FOR

The need for documentation and
reporting might increase. It could also
strengthen collaboration in the
industry regarding reporting and
more sustainable use of materials.
Requirements on reporting can
increase the amounts of data and
create basis for materials overview.
An overview of the materials can, in
turn, increase predictability of the
access to the resources.

KNOWLEDGE NEEDS 2022

The Norwegian Environment Agency
has recommended establishing EPR
for plastic products in aquaculture
and fisheries. If implemented, the
new regulations will state the terms
for the industry.

Project no.

102022568

Report No

2023:00797

CONCEPT 12

EXTENDED PRODUCER RESPONSIBILITY SCHEMES

(EPR)

DESCRIPTION

' EU suggests focusing more on the reduction of the impact of certain
- plastic products on the environment. Changes in the EU policy influence
' Norway due to its membership in the EEA agreement. EPR is one of the
“instruments to achieve this reduction of the impact of certain plastic
products on the environment, and equipment from fisheries and
- aquaculture that contains plastics is among the focus products.

. CASE

The Norwegian Environment Agency is currently working on the review

REFERENCES
(EU, 2019; Regjeringen.no, 2020; Damman
et al., 2022; Miljgdirektoratet, 2022)

READ MORE IN CHAPTER: 3.6.1

Version

Version 1.0

of its EPRs to accommodate the necessary changes. The Agency will
investigate how further development of the EPR can contribute to
support a transition to circular economy. Their preliminary findings point
at the need for more precise goals for waste treatment, reporting and
documentation, as well as more precise geographic scope.
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CONCEPT 13
PRODUCT SPECIFIC WASTE SERVICES

IMPLEMENTATION IS RELEVANT FOR
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Waste Plastic Material
collectors recyclers tracking companies

DESCRIPTION

There are several examples of service development targeting a specific
product with a gcal of improving circularity within the aquaculture
industry. This can ensure material streams separated by plastic type,
product type, user or value chain origin history etc. The service can include
introducing new equipment, logistic services or cooperating with other
service providers to achieve a separated material stream suitable for
reuse, remanufacturing or recycling.

LEVEL OF COOPERATION NEEDED

IMPLCMENTLCD BY SINGLC ACTOR

LEVEL OF DIFFICULTY

EASY COMPLEX

CASE

LOOK OUT FOR

An example from the POCOplast value chain is the OCEANIZE fish farming
cage waste management service. By moving a mobile shredder to the
customer location, their team of operators dismantles and pre-processes
the fish farming cages. The discarded fish farming cages are managed
outside of ordinary waste management streams, and OCEANIZE has
information about the waste source, sorting and processing. This
information and value chain control is an enabler for product quality
documentation fo