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Welcome: All (Muted)
Host: Background
Objective: Introductions & connections

Breakout rooms: 2 rounds x 10 minutes

Connections: LinkedIn, Twitter, Facebook, Instagram
Chat: Breakout rooms

Broadcasts: Host messages

Lessons learnt: 5 minutes



SpeedNET ©

Process (10 minutes)

 Introduction - each participant (1 minute x 5)

* Someone needs to lead e.g. go first!

* Identifying synergies & connections (5 minutes)

Introductions (1 minute)

* Your name

What are your interests outside work

e How does your work related fishing gear?

* Whatissue are you looking to solve related to waste fishing gear?
 If you were animal, what animal would you be & why?

Oneitem you might create from waste fishing nets

Synergies & Connections (5 minutes)
 Articulate any 1:1 inter-connections

*  Write-down names, interest & follow-up
* Discussion



Contact

Professor Martin Charter

The Centre for Sustainable Design®
Business School for the Creative Industries
University for the Creative Arts

mcharter@uca.ac.uk
www.cfsd.org.uk
uca.ac.uk/business-school
Twitter: @mcharterl
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FIGURE 6 The circular economy—an industrial system that is restorative by design
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EXTENDED LIFECYCLE
PERSPECTIVE

Focus on Use phase not
‘End of Life’
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Commission
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Circular Economy 1.0

Closing the loop —
An EU Action Plan for the Circular Economy —
December 2015
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European Commission - Statement

Circular Economy: Commission welcomes European Parliament adoption of new rules on single-use
plastics to reduce marine litter

Brussels, 27 March 2019

The European Parliament today agreed on the ambitious measures proposed by the Commission to tackle marine litter coming
from the 10 single-use plastic products most often found on European beaches, as well as abandoned fishing gear and oxo-

degradable plastics.
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FNRCPs 5

Fin- and Shell-fish:
Fishing nets, ropes,
components &
peripherals (FNRCPs)

i

www.bluecirculareconomy.eu



Functionality

Durability
Supply chains

Customisation

Failure modes
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Open Loop
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Chemicals



RE-COMMERCIALIZATION WORLD-WIDE NYLON 6
WASTE RESCUE

REGENERATION FOR LIFE

Vs
2

TRANSFORMATION INTO ECONYL'
ECONYL’ NYLON YARN REGENERATION PLANT
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Mechnical Recycling
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Demo Pieces for Iceland 2.mp4

“A BUSINESS MODEL
DESCRIBES THE
RATIONALE OF HOW
AN ORGANISATION
CREATES, DELIVERS
AND CAPTURES
VALUE?”




Key Value Customer

Activities Proposition Relationships
\
Key
Partners = Customers

=
-
€ /
/
/ |
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Resources Channels

drawings by JAM
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Circular Economy

raw materials products
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Source: Eco-innovate (2016), The Eco-innovation Observatory
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AN IDEAL-TYPE REGIONAL INNOVATION SYSTEM

Regional innovation system

Source: in OECD (2008 ) after Cooke & Piccaluga, 2004"
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BLUE CIRCULAR

The BCE_Lab © Value Chain
e.g. wash
SORT
COLLECT used

Raw PROCESS
materials = e.g. shred

used Condition,

=N\[=le{= item type or
polymer

MANU-
FACTURE/ wp MARKET
ASSEMBLY

PROCESS
e.g. grind

www.bluecirculareconomy.eu
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BLUE CIRCULAR BCE Lab ©
Four Components

DESIGN
Lab

PROCESSING MANUFACTURING
Lab Lab

STARTUP
Lab
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Contact Detalls

Professor Martin Charter

Director

The Centre for Sustainable Design ®
University for the Creative Arts

Tel: 00 44 (0)1252 892772
Fax: 00 44 (0)1252 892747

Email: mcharter@ucreative.ac.uk
Web:
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Motivation

+ Waste fishing gear is piling up in
the Greenlandic dumps
- All construction materials

transported to Greenland at high
COsSts

- Can waste fishing gear be utilized
INn construction materials as a local
resource?

mmmmmmmm

isimi

National Park

Ittoggortoonmit

Kommunegarfik
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Characteristics of fibres from discarded fish nets

Density Length Diameter Tensile strength  Stiffness
p [g/cm?] L [mm] d [um] o: [MPa] E [GPa]
~0.95 15+9(1-65) 28030 380-450 1.0-2.0
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Use in to control plastic shrinkage cracking

* Testing mortar specimens with and without fibres under
controlled environmental conditions in laboratory (temp.,
humidity, wind)

* Method: Casting on top of rough concrete block to “restrain”
the fresh mortar overlay

hour after casting '

B Suficelhour ftercasting . o o o f

70




y [mm]

y [mm]

Results in brief

Reference (no fibres)
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Use in

Characterisation of fine-grained rock material (GP) from Greenland

Influence of waste polyethylene (PE) fibres from discarded fish nets




Flexural strength of adobe specimens

Stress [MPa] Stress [MPa]
o
~
o
™

Stress [MPa]

Stress [MPa]
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0.4

0.2

o

0.75% fibres

()]

0.2

o

1.50% fibres

w

0.2

o

3.0% fibres

(631
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0.2

0

0
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o
)]
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o
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Variability in characteristics of discarded nets — ongoing research

Technical quality

UV degradation and
changes in properties

Variability in properties
from discarded nets in
dumps

Environmental issues

»® Fine plastic fibres

Heavy metals adsorbed? -

S Sand grains

Composition of wash off
particulate matter
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Eco-label effectiveness

Mark Pasquine
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Department of International Business
Norwegian University of Science and Technology (NTNU)
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Eco-Labels

AN "g . used by manufacturers to

emphasize a product’s
'’ environmental attributes is to
display an environmental seal of
approval (ecoseal) endorsed by

an independent organization.”
(Teisl et al., 1999)
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Benefits of eco-labels

Can help consumers find products with a lesser environmental impact (Voo, costello & Koo, 2017;

Qe
/:7 Salzman 1997)

/' |:| May lead to price premiums under certain circumstances, or at least a positive point of
|:||:| differentiation (Gutierrez, Chiu & Seva, 2020; Thagersen, 2000)
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Eco-label effectiveness

 Some evidence that eco-labels work, but effectiveness in
driving sales of environmentally friendly products

remains questionable
(Brécard, et al., 2009; Grolleau, et al, 2016; Moo, Costello
& Koo, 2017; Rex & Baumann, 2007)

e Consumers’ can be skeptical of an eco-label’s assurance of
environmental friendliness if the source/certifier is not

recognized as trustworthy, and are then less likely to buy
(Atkinson & Rosenthal, 2014, Darnall, Ji, & Vdzquez-Brust, 2018)




Will consumers prefer products with a recycled fishing
nhets eco-label?

Taufique, Vocino, and Polonsky (2017) developed
a model showing the influence of environmental
and eco-label knowledge, trust in eco-labels and
attitudes toward the environment on pro-
environmental consumer behavior (PECB),
Qr consumers preferences to
shase products

Attitude
towards the
environment

General
environmental
knowledge

environmental
footprint

Eco-label
knowledge

environmental
Consumer
Behavior

Trust in eco-
labels



Pro-environmental consumer behavior

* PECB is a general measure, not a direct measure of
intention to purchase a specific product

* To our knowledge, no studies have examined this model
for purchase intentions for specific products

* We expect that...

* H,,.: anincrease in (a) attitude towards
the environment b) trust in eco-
labels c) PECB will lead to an
increase in purchase intentions

(for specific products)




PECB model plus our addition...

Attitude
G | towards the H1a
) enera environment Purchase
environmental . .
intentions
knowledge /
H a
1b
ch
Prc\
Eco-label environmental
knowledge Trust i Consumer
rust in eco- Behavior
labels
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Information and trust

 The amount of information provided to consumers about an eco-label can influence
their level of trust in the eco-label; USA context

* Teisl (2003) found that adding information increases trust in an eco-label’s,
depending on the type of information

* Amount of information varied on:

1) aneco-label logo,....cccevereciiecineinnee. +

2) adding contact information,.........c.......... +

3) adding a summary score, and.................. -

4) adding a detailed table of information......... +

* Employed a labelling scheme in which rating scores could be used (e.g. a product could be
rated 75 out of 100 on a Forest Management rating)

* Adding rating had a negative effect on purchase intentions, reversed by adding even more
information

83



Summary score

Forest Management Rating:

Table ofattributes

Text acco mpanying

70
Worker’s Rights 62
No Clearcutting 77
Sustainability Management 76
Fish/W ildlife Protection 70
Environmental Pollution 67

summary score

Eco-seallogo

Contact information

Environmental scoring system developed

and administered by the U.S. Environmental
Protection Agency

Minimum acceptable score = 50
Industry average score = 72
Maximum score possible is 100

o re United Stales
> VIEPA Environmental Protection Agency

To learn more about forest certification, Call
EPA at 1-800-555-TREE
or go to
WWw. epa.gov




PECB and purchase intentions

* Our study looks at eco-labels that certify a product has simply
met a certain standard, not a certain level of that standard

* Additional information about an eco-label, without the addition of a rating score, should

have an even greater influence on increasing purchase intentions over less information than
observed by Teisl (2003)

 When a product has a pro-environmental image or is explicitly labeled as green, participants with

high ecological motivation have stronger preferences for the product when product information is
provided (Hahnel, et al. 2015)

* We also expect an indirect effect of an increase in information availability through

trust to lead to an ampilification of the increase in purchase intentions suggested by
the model

* H,,,: The model will explain more variance in a) purchase intention and b) PECB as
the level of eco-label information increases
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Developing vs developed countries

 Several authors have suggested that there may be differences
between how eco-labels are used in decision making in developed vs

developing countries (Carrete, et al., 2012, Goger & Sevil Oflag, 2017, Sonnenberg,
Erasmus, & Schreuder, 2014)

« We will test the model in both types of countries

 Expect differences in knowledge of eco-labels between
developed and developing countries, with respondents in
developed countries having more knowledge of eco-labels

* Hence, the model should explain more in developed vs. developing countries

* H;: the explanatory power of the model will be higher in developed relative to
developing countries



@Fthodology — w—ﬁ

H A

* Online surveys using conjoint analysis

* Randomly assigned respondents evenly split between developed and developing countries and
several product categories
» UK/Scotland and Norway (developed) vs. Indonesia and Ghana (developing)
* Products differ on level of involvement

* Manipulation in level of information provided
1) minimal: eco-label seal only,
2) vs.increased: the addition of contact information,
3) vs maximum: the addition of a paragraph explaining the eco-label

* H, will use structural equation modeling (SEM) to test the conceptual model, whereas we will
test H, and H; using chi-square difference tests of models

* The survey will go live in a few weeks
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Intended contribution

1. We intend to extend the model to
include purchase intentions

2. Clarify moderating influence of eco-
label information

3. Determine if effects are stronger in
developed countries
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Green Supply Chains

Focus of Green Supply Chain Management

Key Elements

« Reducing environmental/ecological impacts

« Improving waste management efficiencies

 Designing sustainable/circular products

» Lowering costs for future generations

KPI (s)

Environmental Impact (Global Warming Potential, Ecotoxicity etc.?)
Methodology

Life Cycle Assessment




Green Supply Chain

Environmental Life Cycle Assessment (eLCA)

 Holistic method for understanding the environmental impacts of a
product/service

« Considers the impacts across a product life cycle:
« Raw material extraction
* Transport

Manufacture

Delivery

* Use

Reuse, repair, recycle, incineration, etc.



Green Supply Chain

Noprec — Norwegian Plastic Recycling Company

Noprec, the Norwegian Plastic
Recycling Company supplies recycled
fishing gear to companies across
Norway and Europe.

o Established: 2017

 Location: Ottersgy, North Trondelag,
Norway

 Employees: 4 (plus 26 shared with
Containerservice Ottersgy, the local
waste management company).

« Company Structure: Private company
led by two local entrepreneurs

qu.

NOPREC

Norwegian Plastic Recycling




Noprec - Norwegian Fishing Gear Recycling

- NOPREC

Norwegian Plastic Recycling

Noprec recycle plastic from the aquaculture and
fishing industry to produce HDPE, PP and PE/PP
mix granulates made from recycled fishing gear for
companies across a range of industries in Europe,
iIncluding:

 Nordic Comfort Products (Furniture)
« Kiwi (Supermarkets)
* Plasto (Plastic Product Design),

« Partner Plast (Aquaculture and Offshore
Industries)

* @rskog Plastindustri (Construction)

%




Green Supply Chain

System Boundaries

Upstream

- Collecting waste fishing/aquaculture
gear

Core

- Segregation, washing, grinding,
granulation of the waste gear

- Packaging and storage of the granulate
product

Downstream

- Shipping of the recycled
fishing/aquaculture gear to the
customer

Wider Technosphere '
Waste fishing/
aquaculture gear
Noprec Production Syste m—I
I Transport of waste fishing Segregation, Washing, G lati |
I / aquaculture gear Grinding e
— N I
> = > >
- = . o
o |  — |
~ - Ty
I Customer Use I Shipping
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Green Supply Chain

Attributional Assessment

EN15804 Water scarcity [m* world equivi

EN15804 Resource use, mineral and metals [kg Sb eq.}—
EN15804 Resource use, ener gy carriers [MJ);

EN15804 Photochemical 0zone formation - human health [kg NMVOC uq—;
EN15804 Ozone depletion [kg CFC-11eq %

EN15804 Land Use [Pt];

EN15804 lonising radiation - human health [kBq U235 eq:H
EN15804 Eutrophication terrestrial [Mole of N eqi:
EN15804 Eutrophication marine [kg N cqi;

EN15804 Ecotoxici ty freshwater [CTU%’

EN15804 Climate Change [kg CO2 eqH

EN15804 Acidification terrestrial and freshwater [Mole of H+ eq-}

EN 15804 Impact Categories

Co

re [l Downstream

W Upstream

45 50 55
EN 15804 Impact Categories
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Upstream processes (Torquise)

» Polluter Pays Principle (PPP)
» Impacts mainly due to waste collection processes.

Core processes (Light Green)

« Main impacts associated with ozone depletion and
lonizing radiation as a result of electricity generation.

Downstream processes (Dark Blue)

» Impacts due to delivery processes, several customers
spread across Norway and Europe.



Next Steps

Model Optimisation

Wider Technosph e-r:|

Can we make Noprec’s supply chain
greener by using multiple
environmental impacts as criteria for
decisions within the supply chain?

Noprec Production System

sport of waste fishing Segregation, Washing, Granulation

What materials are currently available
for recycling in Norway and what may
be available in the future?

e e e e e e e e e e e s e
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A Quadruple Helix model of BCE innovation clusters

Theoretical and methodological approach

Triangulation of:
1. Cluster Development Policies (CDPs)

2. the Quadruple Helix — an estabished theoretical model for innovation, built on the
relations between University—Industry—Government—Society (ex. Silicon Valley)

3. Organisational Network Analysis (ONA), to better understand the micro level
relationships, combined resources and value creating activities in the quadruple helix.



Source:
Elaborated by the authors based on
Etzkowitz and Leydesdorff (1995)

Jniversities

Professionals,
R&D facilities,
Entrepreneurial education

."Research funding,

R&D transferf
Strategic demand

Government

Taxes, financing
Standards, regulations
Infrastructure

Governmental programs

Financing for
entrepreneurs

Industry

SMEs, Jobs,
Market dynamics

Civil Society

Avareness, mediajattention
Norms of behavigur (cultural, social)




From formal ties in
Quadruple Helix...

INDUSTRY - NOPREC supply chain

Core operations

Plasto \
-~

Funding
(NRC, H2020, RFF,
Innovation Norway...)

Taxes, infrastructure,
regulations, IP

Business
associations/ (processing & logistics)
clusters
/ Partner Plasr
Aquaculture NO customers
NOPREC = @rskog plast
Fishing ind Raw Mat > 7
suppliers . X
Containerser ~ Plamec \
Maritime ind vice
Port authorities EU customers ~3rd party broker
NTNU
BCE, Blue
Ocean UNIVERSITY ECONOMIC "
NTNU, R&D projects,... | A GROWTH GOVERNMENT
SINTEF
other...
SOCIETY
Volunteers Media End users



...to the informal (true) micro level relationships

Organizational Network Approach

These relations can explain:

* knowledge transfer

* learning

* facilitating innovative ideas,

* support with decision-making
* cooperation

* untapped expertise

* brokers, gatekeepers



How can we contribute to a more sustainable society?

Think global/local challenges
Think life cycle and circular
Think multi-disciplinary
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