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Grgnn innovasjon og forskningsstatus

Samfunnsmessig driver | Strategisk grep Konkurranse-fordel

Prosess- Minimere utslipp og Kontinuerlig Lavere kostander Tydelige empiriske
forbedring svinn fra produksjonen forbedring og sammenhenger
ressurs-effektivitet

Produkt- Minimere Integrere @kt betalings- @kende mengde

forbedring miljgbelastning over interessenter i villighet gjennom forskning, men
livslgpet produktutvikling og bedret omdgmme og behov for empirisk

innovasjon differensiering validering

Baerekraft Minimere sosiale og Overordnet visjon Framtidig Lite forskning per i

integrert i miljgmessige forankret i baerekraft konkurranse- dag

forretnings- belastninger over posisjon

modellen livslgpet

(O] NTNU Kunnskap for en bedre verden 2



The toolbox

Environmental management Systems (EMS)
Environmental Performance Evaluation (EPE)
Environmental Auditing (EA)

Life Cycle Assessment (LCA and LCC)
Product labeling (EL, EPD, X-footprints)
Design for the Environment (DfE)

Energy, water, material accounting (EAc)
Input-output-analyses (I/0O)
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related



The CapSEM
Model

L1 for process-level
improvements

L2 for product-level and
value chain improvements,

L3 for organizational-level
improvements and

L4 for systems-level
change.
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Four levels in the '
CapSEM Model

L1 for process-level
improvements

L2 for product-level and
value chain improvements,

L3 for organizational-level
improvements and

L4 for systems-level
change.
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Niva 1: Prosessfokus og
forbedringsmuligheter
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Example of environmental aspects in the
construction / maintenance phase at the
shipyard
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Environmental aspects

Because of the complexity in the maritime industry, it is essential
to consider the industry’s most important aspects affecting

« the use of natural resources,
 the flows of pollutants and emissions,
« the impact on ecosystem and reshaping of environment, and

« the effect on human welfare caused by environmental
conditions.
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Examples of Guidelines and Reports
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The toolbox

Environmental management Systems (EMS)
Environmental Performance Evaluation (EPE)
Environmental Auditing (EA)

Life Cycle Assessment (LCA and LCC)
Product labeling (EL, EPD, X-footprints)
Design for the Environment (DfE)

Energy, water, material accounting (EAc)
Input-output-analyses (I/0O)
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Four levels in the '
CapSEM Model

L1 for process-level
improvements

L2 for product-level and
value chain improvements,

L3 for organizational-level
improvements and

L4 for systems-level
change.
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Niva 2: Fra produksjonsprosesser til hele

verdikjeden
Norsk produksjon Forbrukere stiller krav til
med ren energi RS hele verdikjeden

CONSUMPTION
AND PRODUCTION [ l \



Livslgpsregnskap (Life Cycle Inventory)
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Normative references - ISO

» Two procedural LCA Standards

— IS0 14040 - Principles and framework (created in 1997-2000; revised
in 2006).
— 1SO 14044 - Requirements and guidelines (2006)
* Replaced:
— ISO 14041 - Goal and scope definition and inventory analysis
(1998 — 2006).
— ISO 14042 - Life cycle impact assessment (2000 —2006).
— ISO 14043 - Life cycle interpretation (2000 - 2006).

» Others LCA ISO standards

— 1SO 14047 - Examples of application of ISO 14042 (2003).

— IS0 14048 - Data documentation format (2002).

— 1SO 14049 - Examples of application of ISO 14041 to goal and scope
definition and inventory analysis (2000).



Hvorfor bruke LCA?

« LCA beregner miljgpavirkningen over hele produktets verdikjede og
levetid.
Produkt forbedringer:

— Viser hvordan miljgpavirkningen oppstar (gjelder problemet valg av
materialer, prosesser, energibaerer, transport, ...7?)

Sammenligning av produkter

Markedsfgring og produktinformasjon

— Environmental Product Declaration (EPD)

— Environmental labelling (the Swan, EU Flower, etc.)
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Design for Environment (DFE)

Reduser energiforbruk i bruksfasen

Reduser =
material- f
forbruket :

‘ 14

Design for dismantling

Headlight of a vehicle
Forleng
levetiden
o
pa
p ro d u ktet Peter Opsvik (for Stokke, 1972) designed the award-winning Tripp
Trapp chair to grow with the child, increasing the effective lifetime
of the chair.
www.stokke.com
B NTNU STOKKE The different plastic components of the headlight can be
From childhood to ... disassembled simply and quickly.



Overgang fra lineeer til sirkulaer
gkonomi

1970

2020

<« - hly

Exploitation of raw Preparation &

{  materials parts production Production of

goods & services

- I

Consumptlon

External recycling
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Four levels in the -
CapSEM Model

L1 for process-level
improvements

L2 for product-level and
value chain improvements,

L3 for organizational-level
improvements and

L4 for systems-level
change.
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The toolbox

Environmental management Systems (EMS)
Environmental Performance Evaluation (EPE)
Environmental Auditing (EA)

Life Cycle Assessment (LCA and LCC)
Product labeling (EL, EPD, X-footprints)
Design for the Environment (DfE)

Energy, water, material accounting (EAc)
Input-output-analyses (I/0O)
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Niva 3: Implementering pa organisatorisk niva

Life Cycle
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Verdikjedeanalyse — LCA / LCC / SLCA

Forskning og utvikling
Forskning og utvikling

* Innovasjon og livslgpstenkning i praksis
* Verktgykassen for strategisk beslutningsstgtte for det granne skiftet
« Styringsmodeller for implementering

1 RESPONSIBLE DECENT WORK AND INDUSTRY, INNOVATION 1 REDUGED
CONSUMPTION ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES

AND PRODUCTION A
CO i‘(i & <’
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Forretningsmodeller

=< BH4S

BusinessHub4 Sustainability

www.bh4s.no

@ NTNU Kunnskap for en bedre verden

Business
models

Sustainable
business
models

Circular
business
models

(Geissdoerfer, Vladimirova, & Evans, 2018)


http://www.bh4s.no/

Five types of circular business models

Reform use of resources Optimise capacity use
@ CIRCULAR SUPPLY CHAIN ‘@ SHARING PLATFORM
Manufacturing Logistics
Use of renewable energy, bio-based or potentially Increased usage rates through collaborative models for
completely recyclable materials usage, access, or ownership
Sourcing M;I :52:3 Offer outcome oriented solutions
Circular value /& PRODUCT AS A SERVICE
chain Y
Recover value in waste Product Offering .of prc.)duc.',ts for use wi.th 1‘etent.ion of product
. 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 Extend life cycles
- - logistics disposal

from waste or by-products

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

Source: Accenture
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ISO/TC 323 Sirkuleer gkonomi, innhold

« Standarder for sirkuleer gkonomi
Krav, rammeverk, veiledninger og hjelperedskap...

...for implementering av sirkulzere
gkonomiprosjekter...

...til bruk i alle typer virksomheter.

Komplementeer til arbeid i...

...ISO 14000-serien og standard for baerekraftige
iInnkjap.
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Five advices:

The way ahead - ) - . |
. 1. Systemic changes — holistic understanding and life
my book project 2023 cycle thinking
2. Focus on interdisciplinarity — understand the
, Annik Magerholm Fet Editor complexity
BUSiHESS 3. "Net positive management" — regenerative
e measures that help develop the environment, not just
Tran5|t|0ns: protect against destruction
A Path tO 4. Digitalization for sustainability - increased use of
"loT", Al and digital solutions

SUStalnablhty 5. Responsibility in the values chain — create
The CapSEM Model responible cooperation between the actors

Thank you for listening
Annik.Fet @ntnu.no

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