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Introduction

ÅImportant barrier to implementingcircularbio-economy: needfor business 
modelsto outperformthe non-circularfossileconomy

ÅHowever, sustainablecircularsustainablebusiness models(SCBMs) focus on the
environmentalandtechnologicalpart andinsufficientlytake into account 
economicandsocial(governance) issues

ÅA holistictypologyof SCBMsis missing



Introduction

ÅBoons and Lüdeke-Freund (2013) identify three streams of SCBM innovation: 

Åtechnological innovation

Åorganizational innovation 

Åsocial innovation 

ÅBockenet al. (2014) build on these streams of innovation to identify 8 SCBM 
archetypes, representing groups of innovative business models sharing similar 
traits.

ÅHowever, not separate but interlinked phenomena to adjust this typology to 
include a decomposition into subsystems and arrive at truly sustainable business 
models 



Objectives

ÅDesign a holistic typology for sustainable circular business models  and 
consequently pathways for sustainable business model innovation

ÅExplore the feasibility of this typology for the bio-economy

ÅPreliminary results: illustrations from literature on biogas digesters

ÅFinal aim: use typology to design pathways for sustainable business model 
innovation for biofertilisers



SustainableBusiness Model Archetypes
Bockenet al. (2014)



A new typologybasedon a hierarchicalmodel
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Business model components

ÅHow do we create value?

ÅWho do we create value for?

ÅWhat is our source of competence? 

ÅHow do we competitively position ourselves?

ÅHow do we make money?

ÅWhat are our time, scope and size ambitions? 

Morris et al. (2005)



Definition Application: BMsfor biogas 
digesterowners

Casestudies

1 Purposeful
functionality

Provideservicesthat
satisfyuser needswithout 
users havingto own
productswhile prioritising
delivery of socialand
environmentalbenefits 
rather than economic
profit

Firmthat ownsandservices 
installationslocatedat individual
farms/households/ firms

Porto Amazonas (Brazil): Renting 
biodigestersto the munipality(monthly
payment) that are installedin ŎƛǘƛȊŜƴΩǎ
houseswho deposittheir organicwaste 
andare providedwith energy. Fertilizer
is soldto farmers (Catapan& Borsato, 
2020).

2 Scaled-up 
functionality

Provideservicesthat
satisfyuser needswithout 
users havingto own
productswhile scaling
sustainabilitysolutions

Firmowningoneor more large 
plantsandprovidingservices to
individualfarms/housholds/ firms, 
benefitingfrom economiesof 
scale

A&S (Italy) orchestratesa network of 
actors involvedin waste recycling in 
agriculture. Theysell a service (waste 
collection) to their suppliersfor a fee 
andoffer the product (fertilizer) to their
customersfor free (Zucchella& 
Previtali, 2018)

FUNCTIONALITY



Purposefulfunctionality Scaled-up functionality

How do we createvalue? Primarilyservices Primarilyservices

Whodo we createvaluefor? Relational Transactional

What is our source of competence? Intellectualcapability& technology Intellectualcapability& technology
Selling/marketing

How do we competitivelyposition
ourselves?

Intimate relationship
Service quality
Innovation

Low cost& efficiency
Service quality
Innovation

How do we make money? Fixedrevenuesource, high operating 
leverage, low/high volumes, low/high 
margin

Fixedrevenuesource, high operating 
leverage, high volumes, low/high margin

What are our time, scope andsize
ambitions?

Subsistenceor incomemodel Incomeor growth model



Definition Application: BMsfor biogas 
digesterowners

Casestudies

3 Purposeful
stewardship

Manufactureandprovisionof 
products/services intendedto
proactivelyengagewith stakeholders 
to ensuretheir long-term health and
wellbeingwhile prioritizingdelivery of 
socialandenvironmentalbenefits 
rather than economicprofit

Cooperation of 
farmers/stakeholders owningthe
technologytogetherfor their own
benefit, e.g. achievingcost-savings

Sigma (Sweden): is a farm-basedbiogas 
productioncooperativewith 36 
farmers. Most valueis soldto external
customersbut the biogas andςfertilizer
is usedwithin the boundariesof the
cooperative. (Karlssonet al., 2018)

4 Scaled-up 
stewardship

Manufactureandprovisionof 
products/services intendedto
proactivelyengagewith stakeholders 
to ensuretheir long-term health and
wellbeingwhile scalingsustainability
solutions

Cooperation of 
farmers/stakeholders owningthe
technologytogetherandusingthe
end-product for their own benefit 
as well as sellingfertilizer or biogas 
as a new product line

GraskraftSteindorf(Germany): 
cooperativewith 54 farmers running a 
sustainablebiogas project since2010, 
selling70% of the methaneproduced
andreturningdigestateto biomass
suppliers.

STEWARDSHIP



Purposefulstewardship Scaled-up stewardship

How do we createvalue? Heavy mix Heavy mix

Whodo we createvaluefor? Relational RelationalandTransactional

What is our source of competence? Networking/resource leveraging
Supply chain management

Networking/resource leveraging
Supply chain management
Selling/marketing

How do we competitivelyposition
ourselves?

Intimate relationship
Operationalexcellence
Innovation

Low cost& efficiency
Operationalexcellence
Innovation

How do we make money? Flexiblerevenuesources, low operating 
leverage, low/high volumes, low/high 
margin

Mixed revenuesources, low operating 
leverage, high volumes, low/high 
margin

What are our time, scope andsize
ambitions?

Subsistenceor incomemodel Incomeor growth model



Definition Application: BMs for biogas
digesterowners

Casestudies

5 Purposeful
sufficiency

Providehigh-qualitydurable
productswhile prioritising
delivery of socialand
environmentalbenefits 
rather than economicprofit

Farmers/households/ firms owning
the technologyandusingthe high 
qualityend-product for their own
benefit, e.g. achievingcost-savings

Vietnam Biogas Programme(Vietnam): 
manurecollectedto usefor bio-
digestion, digestateusedas nutrients
for cropsandthe mainpurposeof the
gas is cookingandheating. (ThienThu
et al., 2012).

6 Scaled-up 
sufficiency

Providehigh-qualitydurable
productswhile scaling
sustainabilitysolutionsto
maximizebenefits for society 
andthe environment

Farmers/firms owningthe biogas 
technologyandsellingthe high 
qualityend-produts(fertilizer
and/or biogas) as a new product 
line

Po (Italy): electricity production via 
anaerobic digestion of manure provides 
both greenhouse gas savings and profit 
for economic operators at the current 
feed-in tariffs (Agostini et al., 2016).

SUFFICIENCY



Purposefulsufficiency Scaled-up sufficiency

How do we createvalue? Primarilyproducts Primarilyproducts

Whodo we createvaluefor? Relational Transactional

What is our source of competence? Production Production
Selling/marketing

How do we competitivelyposition
ourselves?

Intimate relationship
Product quality
Innovation

Product quality
Innovation

How do we make money? Fixedrevenuesources, high operating 
leverage, low/high volumes, low/high 
margin

Fixedrevenuesources, high operating 
leverage, high volumes, low/high 
margin

What are our time, scope andsize
ambitions?

Subsistenceor incomemodel Incomeor growth model



Purposeful
functionality

Scaled-up 
functionality

Purposeful
stewardship

Scaled-up 
stewardship

Purposeful
sufficiency

Scaled-up 
sufficiency

How do we create
value?

Primarilyservices Primarilyservices Heavy mix Heavy mix Primarilyproducts Primarilyproducts

Whodo we create
valuefor?

Relational Transactional Relational Relationaland
Transactional

Relational Transactional

What is our source of 
competence?

Intellectualcapability
& technology

Intellectualcapability
& technology
Selling/marketing

Networking/resource 
leveraging
Supply chain 
management

Networking/resource 
leveraging
Supply chain 
management
Selling/marketing

Production Production
Selling/marketing

How do we 
competitivelyposition
ourselves?

Intimate relationship
Service quality
Innovation

Low cost& efficiency
Service quality
Innovation

Intimate relationship
Operationalexcellence
Innovation

Low cost& efficiency
Operationalexcellence
Innovation

Intimate relationship
Product quality
Innovation

Product quality
Innovation

How do we make 
money?

Fixedrevenuesource, 
high operating 
leverage, low/high 
volumes, low/high 
margin

Fixedrevenuesource, 
high operating 
leverage, high 
volumes, low/high 
margin

Flexiblerevenue
sources, low operating 
leverage, low/high 
volumes, low/high 
margin

Mixed revenue
sources, low operating 
leverage, high 
volumes, low/high 
margin

Fixedrevenuesources, 
high operating 
leverage, low/high 
volumes, low/high 
margin

Fixedrevenuesources, 
high operating 
leverage, high 
volumes, low/high 
margin

What are our time, 
scope andsize
ambitions?

Subsistenceor income
model

Incomeor growth
model

Subsistenceor income
model

Incomeor growth
model

Subsistenceor income
model

Incomeor growth
model


