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Introduction

• Important barrier to implementing circular bio-economy: need for business 
models to outperform the non-circular fossil economy

• However, sustainable circular sustainable business models (SCBMs) focus on the
environmental and technological part and insufficiently take into account 
economic and social (governance) issues

• A holistic typology of SCBMs is missing



Introduction

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

• technological innovation

• organizational innovation 

• social innovation 

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

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



Objectives

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

• Explore the feasibility of this typology for the bio-economy

• Preliminary results: illustrations from literature on biogas digesters

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



Sustainable Business Model Archetypes
Bocken et al. (2014)



A new typology based on a hierarchical model
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Business model components

• How do we create value?

• Who do we create value for?

• What is our source of competence? 

• How do we competitively position ourselves?

• How do we make money?

• What are our time, scope and size ambitions? 

Morris et al. (2005)



Definition Application: BMs for biogas 
digester owners

Case studies

1 Purposeful
functionality

Provide services that
satisfy user needs without 
users having to own
products while prioritising
delivery of social and
environmental benefits 
rather than economic
profit

Firm that owns and services 
installations located at individual
farms/households/firms

Porto Amazonas (Brazil): Renting 
biodigesters to the munipality (monthly
payment) that are installed in citizen’s
houses who deposit their organic waste 
and are provided with energy. Fertilizer
is sold to farmers (Catapan & Borsato, 
2020).

2 Scaled-up 
functionality

Provide services that
satisfy user needs without 
users having to own
products while scaling
sustainability solutions

Firm owning one or more large 
plants and providing services to
individual farms/housholds/firms, 
benefiting from economies of 
scale

A&S (Italy) orchestrates a network of 
actors involved in waste recycling in 
agriculture. They sell a service (waste 
collection) to their suppliers for a fee 
and offer the product (fertilizer) to their
customers for free (Zucchella & 
Previtali, 2018)

FUNCTIONALITY



Purposeful functionality Scaled-up functionality

How do we create value? Primarily services Primarily services

Who do we create value for? Relational Transactional

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

How do we competitively position
ourselves?

Intimate relationship
Service quality
Innovation

Low cost & efficiency
Service quality
Innovation

How do we make money? Fixed revenue source, high operating 
leverage, low/high volumes, low/high 
margin

Fixed revenue source, high operating 
leverage, high volumes, low/high margin

What are our time, scope and size
ambitions?

Subsistence or income model Income or growth model



Definition Application: BMs for biogas 
digester owners

Case studies

3 Purposeful
stewardship

Manufacture and provision of 
products/services intended to
proactively engage with stakeholders 
to ensure their long-term health and
wellbeing while prioritizing delivery of 
social and environmental benefits 
rather than economic profit

Cooperation of 
farmers/stakeholders owning the
technology together for their own
benefit, e.g. achieving cost-savings

Sigma (Sweden): is a farm-based biogas 
production cooperative with 36 
farmers. Most value is sold to external
customers but the biogas and –fertilizer
is used within the boundaries of the
cooperative. (Karlsson et al., 2018)

4 Scaled-up 
stewardship

Manufacture and provision of 
products/services intended to
proactively engage with stakeholders 
to ensure their long-term health and
wellbeing while scaling sustainability
solutions

Cooperation of 
farmers/stakeholders owning the
technology together and using the
end-product for their own benefit 
as well as selling fertilizer or biogas 
as a new product line

Graskraft Steindorf (Germany): 
cooperative with 54 farmers running a 
sustainable biogas project since 2010, 
selling 70% of the methane produced
and returning digestate to biomass
suppliers.

STEWARDSHIP



Purposeful stewardship Scaled-up stewardship

How do we create value? Heavy mix Heavy mix

Who do we create value for? Relational Relational and Transactional

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

Networking/resource leveraging
Supply chain management
Selling/marketing

How do we competitively position
ourselves?

Intimate relationship
Operational excellence
Innovation

Low cost & efficiency
Operational excellence
Innovation

How do we make money? Flexible revenue sources, low operating 
leverage, low/high volumes, low/high 
margin

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

What are our time, scope and size
ambitions?

Subsistence or income model Income or growth model



Definition Application: BMs for biogas
digester owners

Case studies

5 Purposeful
sufficiency

Provide high-quality durable
products while prioritising
delivery of social and
environmental benefits 
rather than economic profit

Farmers/households/firms owning
the technology and using the high 
quality end-product for their own
benefit, e.g. achieving cost-savings

Vietnam Biogas Programme (Vietnam): 
manure collected to use for bio-
digestion, digestate used as nutrients
for crops and the main purpose of the
gas is cooking and heating. (Thien Thu
et al., 2012).

6 Scaled-up 
sufficiency

Provide high-quality durable
products while scaling
sustainability solutions to
maximize benefits for society 
and the environment

Farmers/firms owning the biogas 
technology and selling the high 
quality end-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



Purposeful sufficiency Scaled-up sufficiency

How do we create value? Primarily products Primarily products

Who do we create value for? Relational Transactional

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

How do we competitively position
ourselves?

Intimate relationship
Product quality
Innovation

Product quality
Innovation

How do we make money? Fixed revenue sources, high operating 
leverage, low/high volumes, low/high 
margin

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

What are our time, scope and size
ambitions?

Subsistence or income model Income or growth model



Purposeful
functionality

Scaled-up 
functionality

Purposeful
stewardship

Scaled-up 
stewardship

Purposeful
sufficiency

Scaled-up 
sufficiency

How do we create
value?

Primarily services Primarily services Heavy mix Heavy mix Primarily products Primarily products

Who do we create
value for?

Relational Transactional Relational Relational and
Transactional

Relational Transactional

What is our source of 
competence?

Intellectual capability
& technology

Intellectual capability
& technology
Selling/marketing

Networking/resource 
leveraging
Supply chain 
management

Networking/resource 
leveraging
Supply chain 
management
Selling/marketing

Production Production
Selling/marketing

How do we 
competitively position
ourselves?

Intimate relationship
Service quality
Innovation

Low cost & efficiency
Service quality
Innovation

Intimate relationship
Operational excellence
Innovation

Low cost & efficiency
Operational excellence
Innovation

Intimate relationship
Product quality
Innovation

Product quality
Innovation

How do we make 
money?

Fixed revenue source, 
high operating 
leverage, low/high 
volumes, low/high 
margin

Fixed revenue source, 
high operating 
leverage, high 
volumes, low/high 
margin

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

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

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

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

What are our time, 
scope and size
ambitions?

Subsistence or income
model

Income or growth
model

Subsistence or income
model

Income or growth
model

Subsistence or income
model

Income or growth
model



Concluding remarks

• Sustainability. Applying a SCBMs does not mean “100% sustainable” (e.g., environmental goals 
achieved, but not social ones) → by using a holistic approach →  pathway towards more 
sustainable business model

• Sufficiency. Fertilizers and other bio-based products organically break down → encouraging 
sufficiency = provision of high-quality products improving durability of the wider production 
system (organic fertilizers improve soil quality → reduce need for pesticides and mineral 
fertilizers)

• Hybrid forms of these archetypes are possible

• Relevant for other sectors (zero carbon technologies, short supply chains, energy sector). Huijben
and Verbong (2013) distinguish three types of PV business models:

• customer-owned PV business models = sufficiency focus, 

• community solar PV business models = stewardship focus

• third party business models = functionality focus
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