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A Clean and Healthy Ocean is of most
importance for our future

This requires

e Research collaborations

* Collaborating with the public sector
* Collaboration with the industries




gacircular RGN
wy ocean 'ee SOe

‘l"

& OPPORTUNITIES

Applying Information, knowledge and Ideas gathered from across the reglon and beyond,
the Circular Ocean Project will act as a catalyst to empower communities to develop robust
business opportunities that are environmentally sustainable and enhance Income

generation in these regions.

0000

CLEANING, - = — R

SEGREGATION & -> RE-PROCESSING - NEW PRODUCTS o i = = ,

COLLECTION - SEGREGATION —— E | = : _
= . L -—

g

gt



ession: Recycling of fishnets

. Hardware free
_ fibre ropes and slings
. prefabricated grid
_ easy to deploy
. Less components
_ lower installation costg
. Provides great securit
- less components
+ Long lifetime
o -~ less maintenance
d moring
Design based on ana|
conditions, experienc|
standards
Made by tested and i
materials to avoid dal
escapes

RCULAR OCEAN CONFE

Nils Roar Hareid — Director —
Runde Miljgsenter
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Session World Café — discussing methodologies
to increase circularity







® Connecting industry — -
RESPONSIBLE
Reusing material from aquaculture cages 12 o

* Brackets and walk-ways from Plasto

e Pipes from Helgeland Plast (AKVA group)
Same material (HDPE)




® NTNU Examples of circularity projects at

Norwegian University of

Science and Technology NTN U

Marine Pollution
« PlastOPol (lIR, IIF)
e SlepeROV (IIR)

Circular Economy and Business Models
« BH4S (IIF)

Circular value chains for plastics
* Blue Circular Economy (BCE) (IIF)
e Circular Ocean (lIF)
* Sweet Spots (lIF, IHB, IIR)
e AOPW (led from Alesund from 2022)

_

New joint,
interdisciplinary
Initiatives:
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nDs in Sweet Spots
MAPLE
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People from my research groups over time




Lewel 2
Systems change
Level 3 SE. MFA_IE
o i rational o l e
Lewvel 2 EMS, EPE, KFL GRIL
Product and value LM, CSR, SBM

The
CapSEM
Model

chain changes l '_#..-;1#
LCA, SCM, CFP, __...-*"' w0
WEF, EPD), DFE #,.-w

Capacity building in Sustainability
and Environmental Management
(Cap5EM) Model: a systemic
approach towards sustainability.
(Modified from (Fet & Knudson 2021)
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Increasing performance scope

Annik Magerholm Fet Editor

Business

Transitions:
A Path to

Increasing systemic scope

Production Product & value Organizational Systems
process change chain change change change

170 - Input-Output LCA - Life Cycle Assessment, EMS - Environmental 5E - Systems Engineering

Analysis

Sustainability

The CapSEM Model *

OPEN ACCESS @ Springer

CP - Cleaner Production

S5CM - Supply Chain
Management

CFP - Carbon Footprint of
Products

WFP - Water Footprint of
Products

EPD - Environmemnital
Product Declaration

DFE - Design for

Environment

Management System

EPE - Environmental
Performance Evaluation

KPI - Key Performance
Indicator

GRI - Global Reporting
Initiative

LCM - Life Cycle
Management

C5R - Corporate Social
Responsibility

SBM - Sustainable Business

Models

MFA - Material Flow
Analysis

IE - Industrial Ecology




Circularity at different levels

Systemising methodologies: why use the CapSEM Model?

* Increase in regulations which business has to deal with

e The CapSEM Model provides the opportunity to systematise methodologies that
allow companies to compare results

 The CapSEM model aims at streamlining the implementation of a circularity over 4
levels

@ NTN U NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model




Increasing performance scope

e
Level |
Production process
change

/0, CP

\_

~N

The CapSEM Model

Level 4
Systems change
Level 3 SE, MFA, IE
Organizational change l >
Level 2 EMS, EPE, KPI, GRI,
Product and value LCM, CSR, SBM P\
chain change 1 > Lo “s.\.a'\i\
LCA, SCM, CFP, P ©0°
WEP, EPD, DFE R R

1

Increasing systemic scope

D Sustainability:



Level 1: Input — output analyses of industrial
processes

Materials

Products
Industrial process

GLEAN WATER
LIFE BELOW GLIMATE lIFE
AND SANITATION 14 WATER A[:TI[]N ON LAND

‘-..-
E Emissions and wastes @

T Norwegian University of Business Transitions: A Path to Sustainability:
@ N NU Science and Technology The CapSEM Model




Circularity options level 1

Cleaner Production strategies appear on the first level of application of the CapSEM
Model

Benefits include:

* Good housekeeping

* Driven by economic benefits

* Foundation for other levels through its Input- Output approach

Examples of circularity level 1
- Waste treatment - > recycling and recovery of materials
- Use of excess energy in other production-lines

- Substitution of hazardous materials -> more materials can be recycled

@ NTN U NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model



The CapSEM Model

Level 4

Systems change
2. Level 3 SE, MFA, IE
§ 4 ) Organizational change l =
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Level 2:
Product
focus and life
cycle
assessment
tools

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

Life Cycle

Product

¢ Raw material
supply

e Transportation

e Manufactunng

Construction
e Distribution

End of life
e Deconstruction. de

Tr 1 C O + .
e TY()"\&‘.\_J{")\ on

Use

¢ Use of products installed

¢ Maintenance

e Repair, replacement,
refurbishment

» Building’'s operational use

nr Asenncn) -~ e b
or aisposal as waste
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Life Cycle Inventory

Iron ore, copper@re, sand, bauxite,

| Machinery, Interme-
Calculatg thaelemelfitary o

! A diaries, etc. !
inputs-and-outputsforall - W T | !

processes we have i our e (i) arsenic, hydrogen
chloriddIpesticides, oil, process

system. Use the water, hydrogen chloride, etc.
information to identify

options for circularity
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Circularity at level 2

Level 2 of the Model addresses products and value chains
It encompasses:

* LCA methodology helps to find hot-spots with potential for reduction of
materials, e.g. by recyling options both upstream and downstream in the
supply chain.

* Design for Environment (or DfE), and Environmental Product Declaration
(EPDs) are usefull for finding opportunities for circularity of products

TN U ‘ Norwegian University of Business Transitions: A Path to Sustainability:
@ N Science and Technology The CapSEM Model



LCA: Analysis of product Information on de facto Environmental impact
and potential product analysis of all life cycle

m . impacts, DfE: material,
F ro C h 5 * en;)rgy etc. alternatives impacts phases of the product

Looking Beyond the
Factory Gates: l’ l’ l

Strategy Product Planning Need Research Analysis
Life Cycle Assessment
Supply Chain Management
Design for Environment Availability of materials in Alternatives for Comparison between
the supply chain sustainable supply availability and alternatives
Identifying specific impacts in the Mitigating impacts with help of Communicating improved
product concept with help of DfE eco design principles Life-cycle product performance

Headlight of a vehicle l l l
i e S 2 ——
. Idea ﬂ /Concept + Detail ‘ Customnz’FQQ Marketing

DESIGN ITERATIONS AND FEEDBACK LOOPS

TO SCM AND LCA

Communicating improved

The different plastic components of the headlight can be Identifying feasible improvements Lo . SCM performance

disassernibled siyly:and quickly. In the value chain with help of SCM Optimizing thfe.value chain
for the specific product

@ NTN U ‘ NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
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38 0%

@» epd-norge.no
. The Norwegian EPD Foundation
ENVIRONMENTAL PRODUCT DECLARATION

In accordance with ISO 14025
Owiner of the declaration Nordic Comfort Products AS

Program holder and publisher The Norwegian EPD Found. i
Declaration number NEPD-1885-804-EN Clobal warming kg CO, J
Issue date 03.10.2019 Total energy use MJ 109
Valid to 03.10.2024 Amount of recycled materials % 48 %
S-1500
IMaten'alS
onit T kg | %
Steel 2,70 2,70
Polypropylene 1,92 1,52
Polyethylene 0,05 0,05
Total 4,27
LCA: Scenarios and additional technical information
Material Energy
recovery | recovery | Disposal
Aluminium 701 % 0,0 % 30 %
Steel 70,1 % 0.0 % 30 %
The S-1500 chair references the Plastic 64.3 % 30.8 % 5%
textures, colors and crafts of it's Cardboard 94 5 % 55% 0%
origin in the North of Norway. The
~ chair-shell is made from 100%
recycled plastic from the fish
farming industry in the north of AL-A3 A3-a5 I B1-64 a-c o
Norway. and the chair's subframe Product stage Canstruction stage. Use wage £nd of Be ::T;:.::'_.
is obtained by partially recycled | I
Norwegian steel. The chair is a ' *
redesign of Bendt Winge's classic ; 7 powar
R-48 chair. Also prodused by i P il
NCP '::‘ G \ ~ Heat
[ ™ R =
Pecycled //’ Raw-material Manutacturing Construction Use Waste Dispoial
material 5 2, I’::v:::n’; {producer) rnon:«lns
SN N
1
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The CapSEM Model

Level 4
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Level 3: Strategic Implementation in the organisation

Life Cycle

\NaUSEg o,

dust, /7
\NAUsty y g

7" %,
’l"ff‘.{,b Ny teknologi med O,
(4

»,
grennere profil %‘o

Circular colutions

Verdikjedeanalyse — LCA / LCC / SLCA

Forskning og utvikling Forskning og utvikling

* A toolbox for strategic decission support and greening of value chains
* Business Models for Sustainability - BMfS

RESPONSIBLE DECENT WORK AND INDUSTRY, INNOVATION REDUCED
1 GONSUMPTION ECONOMIC GROWTH AND INFRASTRUCTURE 1 0 INEUUAllTIES

&1
h 4
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Circularity level 3: our main focus

The Model addresses circularity at an organisational and management
level here, for example:

« Management systems for implementation circularity
« Standards

« Ciriteria for purchasing

* Procedures for Implemention

* Networking

This drives/encourages businesses towards organisational change, to introduce
« Business models for circularity

And be part of

* Industrial symbiosis

@ NTN U NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model



Business models for circularity

Reform use of resources

Optimise capacity use

@ CIRCULAR SUPPLY CHAIN

@ SHARING PLATFORM
Manufacturing Logistics
Use of renewable energy, bio-based or potentially
completely recyclable materials

Increased usage rates through collaborative models for
usage, access, or ownership

Marketing

Sourcing R

Offer outcome oriented solutions

logistics disposal

Circular value /& PRODUCT AS A SERVICE
chain L
Recover value in waste Produict Offering of products for use with retention of product
w— use ownership which incentivises increase in resource
RECOVERY & RECYCLING productivity along the whole life cycle
Recovery of usable resources or energy Reverse End of life 4 Extend life cycles

from waste or by-products

Extension of the life cycle through repair, maintenance,
upgrading, resale and remanufacturing

@ NTN U ‘ NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model



Key elements in environmental

management N
. . xpectat|ons rom
;:§g:til andexternal rpo context of the organisation  ctakeholders We need a common la nguage
/ \
' \
| Planl I
I I
I I
l Support :
I A Act Leadership and D ' ISO/DIS 59004 Circular Economy — Terminology,
operation | . . .
I Principles and Guidance for Implementation
I ' ISO/DIS 59010 Circular Economy — Guidance on
l : the transition of business models and value
I Check I networks
| II ISO/DIS 59020 Circular Economy — Measuring and
\ assessing circularity
—————————— - - - - /
(I1SO 14001, 2015) Planned results  <—

T ‘ Norwegian University of Business Transitions: A Path to Sustainability:
@ N N U Science and Technology The CapSEM Model



The Green Deal

Climate change mitigation

Climate change adaptation

sustainable and protection of
water and marine resources;

transition to a circular economy

pollution prevention and control;

protection and restoration of
biodiversity and ecosystems.

Norwegian University of
Science and Technology

Substantially
contribute

to at least one of the six
environmental objectives
as defined in
the Regulation

FINANCING

SUSTAINABLE
. GROWTH

Do no
significant harm

+ to any of the other five
environmental objectives
as defined in the proposed
Regulation

Comply with
minimum
safeguards

Business Transitions: A Path to Sustainability:
The CapSEM Model




Business Models for Sustainability

= BH4S

BusinessHub4 Sustainability

Business
models

Sustainable .
business Circular
www.bh4s.no models business

- Business models for sustainability models

- Toolbox for implementing the SDGs
- Reporting and communication

(Geissdoerfer, Vladimirova, & Evans, 2018)

B NTN U NETERE Sl ) Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model


http://www.bh4s.no/

Increasing performance scope

Level |

Production process

change

/0, CP

The CapSEM Model

Level 2

Product and value
chain change
LCA, SCM, CFP,
WFP, EPD, DFE =

1

Increasing systemic scop

Level 3
Organizational change
EMS, EPE, KPI, GRI,
LCM, CSR, SBNL

l

e
Level 4
Systems change
SE, MFA, IE

) Sustainability:



Circularity level 4

Level 4 addresses circularity at the societal level

The right infrastructure is a pre-requisite for circularity at a larger/societal level

The feedback coming from Levels 1 and 2 will also help with continuous improvement for both
Level 3 and 4

There are many opportunities and developments at this Level, e.g. partnership
Industrial symbioses (waste/by-products - raw materials) is one example:

 Industrial parks (localised companies share production systems)
 Industrial parks (built environment to faciliate sharing)

 Industrial parks (social inclusion, social economy organistions/ training and work
opportunities)

@ NTN U NITEEET CIY 187 0F Business Transitions: A Path to Sustainability:
Science and Technology The CapSEM Model



The way forward — Long term transition to sustainability

Annik Magerholm Fet Editor

Business

Transitions:

A Path to

Sustamablllty

The CapSEM Model

OPEN ACCESS

@NTNU

@ Springer

Five advices:

1. Systemic changes - be a "game-changer" in terms of consumption and
circularity

2. Focus on interdisciplinarity — understand the complexity inherent in
circular systems

3. "Net positive management" — regenerative measures that help
develop the environment, not just protect against destruction

4. Digitalization for sustainability - increased use of "loT" and digital
solutions for less resource use and better circularity

5. Responsibility in the values chain - create cooperation between the
actors for better system understanding

Thank you for listening
Annik.Fet @ntnu.no

Business Transitions: A Path to Sustainability: The CapSEM Model ringerLink
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https://link.springer.com/book/10.1007/978-3-031-22245-0#keywords
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