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Grønn innovasjon og forskningsstatus

Ref: Hart and Dowell (2011) «A Natural-Resource-Based View of the Firm: Fifteen Years After» Journal of 
Management

Strategi Samfunnsmessig driver Strategisk grep Konkurranse-fordel Forsknings-status

Prosess-
forbedring 

Minimere utslipp og 
svinn fra produksjonen

Kontinuerlig 
forbedring og 
ressurs-effektivitet

Lavere kostander Tydelige empiriske 
sammenhenger

Produkt-
forbedring 

Minimere 
miljøbelastning over 
livsløpet

Integrere 
interessenter i 
produktutvikling og 
innovasjon 

Økt betalings-
villighet gjennom 
bedret omdømme og 
differensiering

Økende mengde 
forskning, men 
behov for empirisk 
validering

Bærekraft 
integrert i 
forretnings-
modellen

Minimere sosiale og 
miljømessige 
belastninger over 
livsløpet

Overordnet visjon 
forankret i bærekraft

Framtidig 
konkurranse-
posisjon

Lite forskning per i 
dag
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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/O)

- Management 
related 

– Product 
related

- Process 
related
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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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Nivå 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.

(Fet, 1997)
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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/O)

- Management 
related 

– Product 
related

- Process 
related
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Grønn innovasjon og forskningsstatus

Ref: Hart and Dowell (2011) «A Natural-Resource-Based View of the Firm: Fifteen Years After» Journal of 
Management

Strategi Samfunnsmessig driver Strategisk grep Konkurranse-fordel Forsknings-status

Prosess-
forbedring 

Minimere utslipp og 
svinn fra produksjonen
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Lavere kostander Tydelige empiriske 
sammenhenger

Produkt-
forbedring 

Minimere 
miljøbelastning over 
livsløpet

Integrere 
interessenter i 
produktutvikling og 
innovasjon 

Økt betalings-
villighet gjennom 
bedret omdømme og 
differensiering

Økende mengde 
forskning, men 
behov for empirisk 
validering
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integrert i 
forretnings-
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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.



Kunnskap for en bedre verden

Norsk produksjon
med ren energi

Forbrukere stiller krav til
hele verdikjeden

Nivå 2: Fra produksjonsprosesser til hele 

verdikjeden
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Livsløpsregnskap (Life Cycle Inventory)
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Hvorfor bruke LCA?
• LCA beregner miljøpåvirkningen over hele produktets verdikjede og

levetid. 

• Produkt forbedringer: 

– Viser hvordan miljøpåvirkningen oppstår (gjelder problemet valg av
materialer, prosesser, energibærer, transport, …?)

• Sammenligning av produkter

• Markedsføring og produktinformasjon

– Environmental Product Declaration (EPD)

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

Reduser 
material-
forbruket

Forleng 
levetiden 
på 
produktet

Reduser energiforbruk i bruksfasen

Design for dismantling
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Overgang fra lineær til sirkulær 

økonomi
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Exploitation of raw

materials
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parts production
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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/O)

- Management 
related 

– Product 
related

- Process 
related
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Nivå 3: Implementering på organisatorisk nivå

• Innovasjon og livsløpstenkning i praksis

• Verktøykassen for strategisk beslutningsstøtte for det grønne skiftet

• Styringsmodeller for implementering 
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Forretningsmodeller

(Geissdoerfer, Vladimirova, & Evans, 2018)

www.bh4s.no

http://www.bh4s.no/
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Five types of circular business models

Source: Accenture
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ISO/TC 323 Sirkulær økonomi, innhold

• Standarder for sirkulær økonomi

Krav, rammeverk, veiledninger og hjelperedskap…

…for implementering av sirkulære 

økonomiprosjekter…

…til bruk i alle typer virksomheter.

Komplementær til arbeid i…

…ISO 14000-serien og standard for bærekraftige 

innkjøp.
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The way ahead –
my book project 2023

Five advices:

1. Systemic changes – holistic understanding and life 
cycle thinking

2. Focus on interdisciplinarity – understand the 
complexity

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

4. Digitalization for sustainability - increased use of 
"IoT" , AI and digital solutions

5. Responsibility in the values chain – create 
responible cooperation between the actors

Thank you for listening
Annik.Fet @ntnu.no

Business Transitions: A Path to Sustainability: The CapSEM 
Model | SpringerLink

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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