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Agenda

• The big issue

• What are sustainable and circular business models?

• What are some of the implementation challenges and opportunities? 

• What are examples of sustainable business experiments? What are some 
tools and methods to be used? 



The	big	issue



Societal challenges

Source climate graphs: Emily Shuckburgh (2017) Presentation at CISL, Cambridge UK 

http://geology.com/sea-level-rise/netherlands.shtml



The linear economy





Sustainable and Circular 
Business Models



Sustainable business models

Figure: Sustainable Business Model Canvas. Source: Bocken, N.M.P. 2015. Conceptual framework for shared 
value creation based on value mapping, Global Cleaner Production Conference, Sitges, Barcelona, 1-4 November 
2015 based on Osterwalder & Pigneur - businessmodelgeneration.com.



Value logic – Rethinking business 
models

Value destroyed - negative outcomes of the business (traditionally referred to 
as ‘negative externalities’); damaging social and environmental impacts of 
business 
Value missed – cases where stakeholders fail to capitalise on existing assets, 
capabilities and resources, are operating below best practice, or fail to receive 
benefits they seek from the network

Value opportunities - new forms of value for existing and new stakeholders

Source: Value mapping tool. Source: Bocken, N., Short, S., Rana, P. and Evans, S. (2013). A value mapping tool for 
sustainable business modelling. Corporate Governance 13(5), 482-497.



Sustainable business models

Figure: Value mapping tool. Source: Bocken, N., Short, S., Rana, P. and Evans, S. (2013). A value mapping tool for 
sustainable business modelling. Corporate Governance 13(5), 482-497.
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Source: Bocken, N., Short, S., Rana, P., Evans, S. 2014. A literature and practice review to develop Sustainable 
Business Model Archetypes. Journal of Cleaner Production, 65, 42–56 
&
Ritala, P., Huotari, P., Bocken, N., Albareda, L., Puumalainen, K. Sustainable business model adoption among S&P 
500 firms: A longitudinal content analysis study. Journal of Cleaner Production



Sustainable Business Models

Circular Business 
Models

Sustainability	&	Circularity
Circular Business Models



The Value Hill

Value Hill source. Achterberg, E., Hinfelaar, J., Bocken, N.M.P. 2016. Master circular 
business models with the Value Hill. White paper, September 2016 



Resource flows & loops

Figure: Circular Economy framework.  Source: Bocken, N.M.P., de Pauw, I., van der Grinten, B., Bakker, C. 2016. Product 
design and business model strategies for a circular economy. J.  Industrial & Production Engineering, 32 (1), 67-81.
+ Kraaijenhagen et al. 2016. Circular Business. Available at:  www.circularcollaboration.com
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Implementation



Consumer: Circular offers

Charts.  Source: WRAP. Valuing our clothes report. http://www.wrap.org.uk/sites/files/wrap/valuing-our-clothes-the-cost-of-
uk-fashion_WRAP.pdf



Circular offers and second hand

Pie charts: Exploring attitudes towards 2nd hand.  Source: E. Gullstrand Edbring et al. 2016. Exploring consumer 
attitudes to alternative models of consumption: motivations and barriers. Journal of Cleaner Production 123 (2016) 5-15 

Study in collaboration with:  



Environment: Efficiency 
improvements and reuse 

Source: Cooper, D.R., Gutowski, T.G. The Environmental Impacts of Reuse: A Review. 
Journal of Industrial Ecology (in press).



Source: Bakker, C.A., den Hollander, M.C., van Hinte, E., Zljlstra, Y., 2014. Products that Last - Product 
Design for Circular Business Models. TU Delft Library, Delft. 

Environmental assessment
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models capture intended environmental value propositions?. Journal of Cleaner Production.

Environmental value proposition



Collaboration: increasing the pie

Kraaijenhagen, C., Van Oppen, C., Bocken. N., 2016. Circular business. Collaborate & Circulate. Circular Collaboration, 
Amersfoort, The Netherlands. Available at circularcollaboration.com



Experimentation



Business experimentation for Circular 
Economy



What is sustainable business 
experimentation?

• Chesbrough, H. 2010. Business model innovation: opportunities and barriers. Long Range Planning, 43 (2), 354-363.
• Weissbrod, I., & Bocken, N. M. P. (2017). Developing sustainable business experimentation capability–A case study. 

Journal of Cleaner Production. 142, Part 4, 2663–2676

• Business experimentation: to learn and improve business model 
innovation activities with limited risks and resources through continuous 
and collective learning with stakeholders 

– Sustainable business experiments consider Profit, People, Planet
– Experiments cannot typically be controlled in a business environment
– Businesses deal with real customers and immediate business pressures

• Business experimentation is a core organisational capability to stay in 
business (Chesbrough, 2010; Weissbrod & Bocken, 2017)

• Test the environmental and societal value proposition
• Think big, start small
• But start: Just do it!



Business model experimentation for 
Sustainability 

Source:	Weissbrod &	Bocken	(2015)	adapted	from	the	lean	startup principles	(Ries,	2011)	and	
customer	development	(Blank,	2013)



The	Circular	Business	
Experiment	cycle

Figure: Experiments in the business innovation process. Bocken, N., Schuit, C., Kraaijenhagen, K. (under review). 
Circular business model experimentation: exploration through eight cases. Environmental innovation and societal 
transitions (building on Osterwalder et al. 2014)



www.homiepayperuse.com

• Bocken, N., Allwood, J. 2012. Strategies to reduce the carbon footprint of consumer goods by influencing 
stakeholders. Journal of Cleaner Production, 35, 118-129.

• Bocken, N.M.P., Bom, C.A.,, Lemstra, H. 2017. Business experiments as an approach to drive sustainable 
consumption: the case of HOMIE. Product Lifetimes and the Environment (PLATE), Delft, The Netherlands, 8-10 
November 2017. 

Start-ups influencing sustainable
consumption

• Zipcar estimates that every Zipcar takes six personally-owned vehicles 
off the road and that after joining Zipcar, 60% of its members drove less 
than 1,000 miles per year, saving 829 litres of petrol each 

• Airbnb estimates that its guests use almost 80% less energy than 
average hotel guests 

• “Social norms and peer education, goal setting and feedback, 
incentives, engaging people in the solution and choice editing and 
defaults” could stimulate pro-environmental behaviour (Bocken and 
Allwood, 2012, p. 121)

• However… impact of new business models remains highly
underexplored despite the hype 



www.homiepayperuse.com

About	HOMIE

• TU Delft spin-off HOMIE aims to significantly reduce the environmental impact
associated with domestic appliances, by offering appliances on a “pay per use” basis.

• Circular & Sustainable consumption: through paying per use, high quality
appliances can be offered affordably, and sustainable behaviour can be stimulated

• Starting with washing machines, HOMIE offers free installation and maintenance of
quality appliances

• Customers pay per wash and there is differential pricing to encourage the use of
lower temperature settings; e.g. a cold wash is €1,13 and a 90°C wash is €1.69

Source: www.homiepayperuse.com



www.homiepayperuse.com

Circular strategies

Kraaijenhagen et al. 2016. Circular Business. Available at: circularcollaboration.com + Bocken et al. 2016. Product design 
and business model strategies for a circular economy. J.  Industrial & Production Engineering, 32 (1), 67-81.
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www.homiepayperuse.com

Business experimentation at HOMIE

• How can companies contribute to sustainable 
consumption through experimentation with new business 
models, and specifically ‘pay per use’ business models? 

• Experiments
– Interviews 
– Free month
– Paying per use
– Providing information
– Social comparison 

Sources: Bocken, Bom, Lemstra (2017a, b)



www.homiepayperuse.com

Experimentation roadmap HOMIE
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Overall	findings

• Paying per use pays off for the environment
– Consciousness about number of washes
– Consciousness about types of wash (differential pricing)

• Impacts of mailings (information, social) are mixed

• Experimentation is a useful approach but long-term impacts need to be
understood

• Start-ups are one big experiment (Blank, 2013; Ries, 2011)

• Sustainability adds another experimental dimension (Weissbrod and
Bocken, 2017)

• Blank, S. 2013. (1st Edition 2005) The Four Steps to the Epiphany: Successful Strategies for Products That Win. K&S Ranch
Publishing, San Francisco, USA.

• Ries, E. 2011. The lean startup: How today's entrepreneurs use continuous innovation to create radically successful
businesses. Penguin Books, London, UK

• Weissbrod, I., & Bocken, N. M. P. (2017). Developing sustainable business experimentation capability–A case study. Journal of
Cleaner Production. 142, Part 4, 2663–2676
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Circular Business	project

Available via: circularcollaboration.com/



www.homiepayperuse.com

Circular Business	project

• Can we speed up the transition towards circular business? 
• Together with eight companies, Innoboost and TU Delft explored how small 

scale experiments speed up the shift from selling products, to delivering 
services – and ultimately customer experiences



Conclusions
• Our global sustainability challenges are pressing and rapid action is 

needed

• Sustainable business experimentation is a way to kickstart transitions 
in business

• Business experimentation: to learn and improve business model 
innovation activities with limited risks and resources through continuous 
and collective learning with stakeholders 

– Sustainable business experiments consider Profit, People, Planet
– Experiments cannot typically be controlled in a business environment
– Businesses deal with real customers and immediate business pressures

• Test the environmental and societal value proposition
• Think big, start small
• But start: Just do it!



Questions? 

Book: www.circularcollaboration.com

“The best way to predict the 
future is to invent it” (Alan Kay)


