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Circular Economy:
Why and what?
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Global mean temperature change

Societal challenges

Risks of future climate change
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The Linear ™
Economy <. :

>
P

Inefficient system to
manage resources

1. Dependent on high turn-over of products and
fast-pace consumption

2. Decreasing product lifetimes and high waste
creation

3. Loss of value embedded in product
(economic, environmental, user value), e.qg. in
unused functioning products, repairable
products, reusable components, recyclable
materials
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Circular Economy & Sustainabillity

Sustainability

Circularity
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Slowing (resource) consumption:
Key strategy in a Circular Economy

Recycling
- (at material level
Minimising resource ‘om\o}\" e.g. primary,
2%
Ligis pe'r 'prod.uct. W Closing resource flows secon dary )
(e.g. Efficiencies in -
manufacturing, light
weighting products) Linear flow Circular flow
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Figure: Circular Economy framework. Source: Bocken, N.M.P., de Pauw, |, van der Grinten, B., Bakker, C. 2016. Product . 4 I I I e e
design and business model strategies for a circular economy. J. Industrial & Production Engineering, 32 (1), 67-81. L
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Slowing (resource) consumption:
Key strategy in a Circular Economy

Minimising resource
use per product
(e.g. Efficiencies in
manufacturing, light

weighting products)

E

Extending the %

useful life of 2

products 3

(including avoiding ®
overconsumption)

Recycling
(at material level
Qot® e.g. primary,
secondary)

Closing resource flows

"Another finding is the very slow
uptake of more “radical” forms of
circular business model innovation,
such as sharing models (e.g. peer-to-
peer) and the slow uptake of
remanufacturing, which echoes
earlier work (...). In particular, the
business models associated with
slowing resource loops (e.g., sharing
models; product-service-systems)
appear low on the corporate agenda
to date.”

Source: Bocken, N.M.P., Ritala, P. Huotari, P. 2017. The circular
economy: Exploring the introduction of the concept among S&P 500
firms. Journal of Industrial Ecology. 21 (3), 487—490. 2

LUND

UNIVERSITY

THE INTERNATIONAL INSTITUTE FOR
INDUSTRIAL ENVIR ECO



Resource
flows &
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Figure: selection of interpretations of waste and resource management frameworks. Source: Blomsma, F., Brennan, G.
2017. The Emergence of Circular Economy J. Industrial Ecology , 21 (3).
THE INTERNATIONAL INSTITUTE FOR
UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS




Circular Business Models
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Circular Business Models

Sustainable Business Models

Organic waste from Novozymes is made into

agricultural fertilizer.

Circular Business
Models

REDUCE
WE make useful gear YOU don't buy
that lasts a long time. what you don't need.
REPAIR
WE help you repair YOU plodge to
your Patagania® gear. fix what's broken.
EUSE
YOU sell or pass it
on to someana who
= needs iL
RECYCLE
WE will take back YOU pledge to keep
o gear your stuff aut of the
landfill and incinerator.

H E N
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Sustainable business models

/ Value proposition \/ N
Key
Activities Customer
(tp;ﬁ::rifges Relationships
Value. o Value Value
ti Peop! itionofit '
ey pSTEA lon proposition delivery....mer
(suppliers) Segments
Key
Resources
(Taterials/phyﬁical - _/§ Channels
infrastructure, human
and financial) Cost Va |U&venue
\ structu(nfaptuf,@eams \ )

Adapted from:
www.businessmodelgeneration.com




Sustainable business mo

Key

stakeholders
Suppliers,
co-financiers,
distributors,
reverse logistics
and partners for
positive impact.

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

Key Activities
Processes,
development,
technology from a
systemic point of
view.

Value
Creation

Key Resources

and capabilities
Materials, human,
financial, network,
infrastructure,
brand image, data,
knowledge etc.

Profit
Superior value that
customers compared

Value
Propositi

People
Positive impact
for common
interest of
society

Value

is offered to
to competitors

on

Planet
Positive impact
for the
environment

Capture

Cost structure
for stakeholders in
the entire system

2015 based on Osterwalder & Pigneur - businessmodelgeneration.com.

Revenue
streams
for stakeholders
in the entire
system

Customer
Relationships
Relation between

customer and
company

Value
Delivery

Channels
Touchpoints with
customers incl.
how to retrieve
products

UNIVERSITY
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Customer

Segments
Targetgroups
who make use
of the offering
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From products to services

(a) Traditional purchase of
photocopier;

Selection & disposal

(a)

Use Cash (b) purchase

of a document management
[\/—A g

capability

(Baines, et al,2007)

(b)

Baines, T., Lightfoot, H., Evans, S., Neely, A, et al., 2007. State-of-the-art in product- service LUND
systems. Proc. Inst. Mech. Eng. J. Eng. Manuf. 221 (10), 1543e1552. UNIVERSITY
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e
-
MODEL

2. THE HYBRID
Primary revenue stream generated
from repeat sales of dedicated
consumables, like scap and
detergent cartridges.

1. THE CLASSIC LONG LIFE MODEL

Primary revenue stream generated

from sales of high quality washing .
machine with a long lifespan at a

high price point .

5|

3 THE GAP EXPLOITER MODEL
Primary revenue stream
. generated from providing repair

° o o :::‘v:cn or sales of refurbished

6. THE PERFORMANCE MODEL
e
ﬁ

Primary revenue stream from

providing the service of cleaning
THE ACCESS MODEL
imary revenue stream

clothes. The actual products used
nerated from providing a

in performing this service is of no
interest to the end customer.
ashing machine to a customer
for a limited period of time or a
fixed amount of wash cycles.

HOMIE

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.
HOMIE: www.homiepayperuse.com
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ReSOLVE Framework

FIGURE 2 RESOLVE FRAMEWORK Examples (Lewandowski, 2016)

= Shift to renewable energy and materials Energy recovery

* Reclaim, retaln, and restore health of

ecosystems Chemicals IeaSing
+ Return recovered biologlcal resources to

the blosphere

: Share assets (e.g. cars, rooms, appllances) Maintenance and repair

euse/secondhand

* Prolong life through maintenance, design PSS

for durability, upgradability, etc

n

* Increase performance/efficlency of product

- E?;:I"ur;:se waste In production and supply PrOd uce On demand

* Leverage big data, automation, remote PSS
sensing and steering

* Remanufacture products or components

* Recycle materials RemanUfaCture

+ Digest anaercbically
= Extract blechemicals from organic waste U pcycle

*» Dematerialise directly (e.g. books, CD's
DVDs, travel)

Dematerialised services

* Dematerialise indirectly (e.g. online
shopping)

* Replace old with advanced non-renewable -
materials

* Apply new technologles (e.g. 3D printing) NeW technology

* Choose new proeduct/service (e.g.
multimodal transport)

HE N
Sources: Ellen MacArthur Foundation. Toolkit for policymakers:
https://www.ellenmacarthurfoundation.org/assets/downloads/government/20150924_Key_Exhibits_Policy_toolkit.pdf
Lewandoski. 2016. Designing the Business Models for Circular Economy—Towards the Conceptual Framework. Sustainability LLI ND R ——
2016, 8, 43; doi:10.3390/su8010043 UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS.




Major

innovation

(7]
()]
(=
>
-

n Maximise
£a terial and
Fl-3 material an
=
- o energy
o 2 efficiency
o<

ustainable business cases
pes

Environmental

Closing
resource

loops

Substitute
with
renewables
and natural
processes

archet

Deliver
functionality
rather than
ownership

Low carbon
manufacturing

Lean
manufacturing

Circular
economy,
closed loop

Cradle-2-Cradle

Move from non-
renewable to
renewable
energy sources

Product-oriented

PSS —

maintenance,
extended

Industrial
symbiosis

Reuse, recycle,
re-manufacture

Solar and wind-
power based
energy
innovations

warrantee

Use oriented
PSS- Rental,
lease, shared

Adopt a
stewardship
role

Encourage

sufficiency

Repurpose

for society/
environment

Inclusive
value
creation

Develop

scale up
solutions

Biodiversity
protection

Consumer care -
- promote
consumer health
and well-being

Take back
management

Zero emissions
initiative

Result-oriented

Additive
manufacturing
s Low carbon
I solutions
§ %
O a De-
materialisation
(of products/
packaging)
Increased

functionalitv

Slow
manufacturing

PSS- Pay per use

PSS

(Tukker,
2004)

Ethical trade (fair
trade)

Choice editing by
retailers

Radical
transparency
about
environmental/
societal impacts

Consumer
education,
communication

Not for profit

Demand
management

Hybrid
businesses,
Social enterprise
(for profit)

Collaborative
approaches
(sourcing,
production,
lobbying)

Incubators and
Entrepreneur
support models

Slow fashion

Product
longevity

Premium
branding/
limited
availability

Alternative
ownership:
cooperative,
mutual,
collectives

Peer-to-peer,
sharing

Open innovation
(platforms)

Inclusive
innovation

Patient/ slow
capital

Frugal business

Social and
biodiversity
regeneration

initiatives

Base of pyramid
solutions

Impact investing
/ capital

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

LUND
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Crowd sourcing/
funding

Peer-to-peer
lending
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What happens in practice (S&P 500 study -

sample of 101 firms)

8. Inclusive value creation 9. Develop scale up solutions
0,18% 1,35%
7. Repurpose for society / environment
9,69%

6. Encourage sufficiency
0,53%

5. Adopt a stewardship role
10,04%

3. Substitute with renewables and natural

processes
28,53% 2. Create value from waste
22,11%
Source:
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 LUND

UNIVERSITY

1. Maximize material and energy efficiency
27,42%
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Circular business model archetypes

| I |
Figure: Circular strategies. Source: Bocken, N.M.P., de Pauw, I., van der Grinten, B., Bakker, C. 2016. Product design and I I I ‘ ‘
business model strategies for a circular economy. J. Industrial & Production Engineering, 32 (1), 67-81. Lu ND
THE INTERNATIONAL INSTITUTE FOR

UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS.




Slowing resource loops

DON'T BUY
THIS JACKET

Campina pays producers to not
produce milk

Slow Food®

Source: Vitsce, Patagonia,
RTL news, Slowfood and
Bugaboo websites




Closing resource loops

Net-Works™ L

e Ween  .@iNiGe
AN Y )
Vi 8e elgel® Ue &
ot i grerep ‘.,' 2%
.ty 0! ._: ... .°-.‘...:.'
FOR THE OCEANS

§ "INy

‘@ GrowUp @)

URBAN FARMS

_. Sustainable food for a local market

Source: NetWorks , RAW for the
Oceans, Nike Grind, GRO, ReBlend,

EEn
GrowUp and TU Delft Plakkies I I I e e

websites Lu D THE INTERNATIONAL INSTITUTE FOR
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Closing resource loops

ﬂ BRITISH SUGAR

Wissington site: See www.britishsugar.com

Sources:

Short et al. (2014) From Refining Sugar to Growing Tomatoes. Industrial Ecology and Business Model Evolution,
Journal of Industrial Ecology

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

UNIVERSITY
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Closing resource loops

SUGAR
Bulk granulated 220kt
Bulk liquid 50kt
Liquid blends 10kt
Granulated bags 100kt
Caster bags 40kt

CO-PRODUCTS
Animal feed 140,000 tonnes
Betaine 6,000 tonnes
Bioethanol 55,000 tonnes
CO2 40,000 tonnes
Electricity 500,000 MWh
LimeX 120,000 tonnes
Tomatoes 15,000 tonnes
TOPSOIL 150,000 tonnes
Aggregate 9,000 tonnes

Everything is transformed into sustainable products

Sources:

Short et al. (2014) From Refining Sugar to Growing Tomatoes. Industrial Ecology and Business Model Evolution,

Journal of Industrial Ecology

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

UNIVERSITY
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Closing and slowing resource loops

COMMON THREADS INITIATIVE
REDUCE

WE maks uselu gesr that lests 2 keg tme
YOU daor't buy what you don't nead

REPAIR
WE halo you repair your Pategona gsar
YU pledge to fxownat's broken
REUSE
WE help find & noma for Petagoniz gear
Yo N orger reed
YOU sal or pass it er”

RECYCLE
WE will 1zke back your Patagonia geer
that i warn out
YOU pledge o kesp your stuif out of
tha landfil and incinerator

e

REIMAGINE
TOGETHER we rsimagine & word whera wa fa«e
oty whet naturs car replacs

patagonia

patagonia.com

@ 7% KYOCERA

MUD JEANS
LEASE A JEANS OR BUY A JEANS

RETURN THEM WHEN WORN OUT adlu pl ng

W RECYCLE
A S VIANERIAES

Source: Patagonia, Mud
Jeans, Auping, Orange
box, and Kyocera
websites

LUND

UNIVERSITY

THE INTERNATIONAL INSTITUTE FOR
INDUSTRIAL ENVIRONMENTAL ECONOMICS




Product design and value chain
perspective

UNIVERSITY



Multiple perspectives

Circular
product design

Partner(s)

CE
Vision &
Strategy

Circular

Value Network Business Model

Partner(s) Partner(s)

\_/

Figure: Conceptual framework for assessment of collaborative partners for circular product/service development Brown, P.D.,

H B BN
Bocken, N.M.P., Balkenende, A.R. 2018. Towards understanding collaboration within Circular Business Models. Book chapter in I I I e e
‘Sustainable Business Models: Promise, Principles, Practice’ LU ND THE INTERNATIONAL INSTITUTE FOR
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iIrcular product design strategies

| I |
Figure: Circular strategies. Source: Bocken, N.M.P., de Pauw, I., van der Grinten, B., Bakker, C. 2016. Product design and I I ‘ ‘
business model strategies for a circular economy. J. Industrial & Production Engineering, 32 (1), 67-81. Lu ND
THE INTERNATIONAL INSTITUTE FOR
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Circular strategies

RE strategy Design strategy Business model
Closing resource  Design for recycling Industrial symbiosis
cycles Design for dis- and re- Extending resource value

assembly Gap exploiters

~

Encourage sufficiency
Slowing resource  Designing long-life Classic long life
cycles products; Service Functionality, not
provision for product-life  Ownership
extension (e.g. repair, Extending product value
\ refurbish, upgrading) Gap exploiters )
Narrowing Design with fewer Maximise material and
resource cycles materials and less energy energy efficiency
per product Lean manufacturing models

H E N
Figure: Circular strategies. Sources: Kraaijenhagen et al. 2016. Circular Business. Available at: circularcollaboration.com
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. LUND I I I e e
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Circular product strategies:
Orangebox

Ecodesign Strategic

Maturity » Market segmentation

+ New leasing BM piloted

« BM and dilemmas inform
design strategy

Tactical / Strategic
+ Multiple KPIs
+ Dilemmas inform

review criteria
Operational / Tactical

- Early stage LCA

+ Multi ecodesign goals
- Goals set in design brief *
« Systematic NPD review

Operational
« Single indicators
- Efficiency focus

H N
Figures: See: Prendeville, S., O'Connor, F., Bocken, N., Bakker, C. 2017. Uncovering ecodesign dilemmas: A path to business / I I I ‘ (
model innovation. Journal of Cleaner Production, 143, 1327-1399 Lu ND
THE INTERNATIONAL INSTITUTE FOR
UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS




Circular product strategies:
Philips

Environment: Reduce material use up to 80%
Cost: Price at 60-85% of the new system price

Figure: Philips HealthCare. www.remanufacturing.eu




Circular value chains?

Mazuma Mobile is an online mobile phone reuse and recycling
service allowing consumers to unlock the cash value of their
mobile phones, offering same day payments. Collected handsets
are refurbished by an external partner where necessary and then
sold to partners in emerging markets, insurance dealers and
retailers in UK.

Sorting handsets © Mazuma Mobile

Sources:
https://www.ellenmacarthurfoundation.org/circular-economy/building-blocks

https://www.ellenmacarthurfoundation.org/case-studies LU ND
UNIVERSITY
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Circular value chains

100%Inisal 1. Desko buys newly manufactured products back
‘;:&”m /;\ from customers at roughly 10% of the product’s initial
: ﬂ '...,. price.
h } L . - ) 2. After in-house remanufacturing desks are sold to a
@’ Se—c— w-y different market segment at roughly 50% of the initial
price.

3. The customers of these remanufactured products
are able to sell the desks back to Desko after use at

5% Initial Price

Sprre Ments #50) 1 .
- '0:‘1’?";:';:;;)“” roughly 5% of the product’s initial price.
7 Buvanc 4. Desko remanufactures the desks once more and
) ~ i resells the product for the last time to a third
Refurbieh O customer segment at 25% of the original price.
T\ {4500) 5. Desko offers a free take-back for these customers
RN — and scraps the desks for parts.
"'|. \\ — -' _/.\
O\ 5 75%Iniial Pice 'm..
\"-. \ (’12.?3] ( Oushomer
"\\ . - Sexnsd | kasd
\ .
A 25% Initial Price
\ {$250)

-\\_\ RESELL

Thaisad | End

H E N
Sources: % I I I ‘ ‘
https://www.remanufacturing.eu/case-studies/desko-office-desks/ LU ND
THE INTERNATIONAL INSTITUTE FOR
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ircular offers an

100%

Sew a button on 73%

Stain removal 60%

Take a hem up or down 38%

Darn or patch a hole 35%

Dye an item 26%

Replace a zip 17%

Redesign an item

14%
(e.g. make shorts from jeans)

Replace a pocket 14%

Take in or out
12%
(change the size / fit)

None of them 16%

long product life

Damaged in wash  Broken/missing

2% zip or buttons
Fabrzi;‘:orn 1% Split seam
1%
Lost shape Had a stain
3% 1%
Something
else

6%

Didn't fit
anymore
42%

Didn’t like
anymore
26%

Figure 13: Shows the % of people that felt confident to perform repairs and alterations'

Base: Graph and box weighted to UK proportions - All (2,058) WRAP Textiles Tracker Survey 2016 wave 2

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

Figure 16: Reasons for choice of disposal routes for garments, on average,
reported in a survey=

THE INTERNATIONAL INSTITUTE FOR
UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS




Circular offers and second hand

Motivations for second-hand consumption Additional motivations for second-hand consumption

identified in the survey

20

& Economic reasons
& Environmental reasons
. Desire to be unique

w Other

Study in collaboration with:
®

Pie charts: Exploring attitudes towards 2"d 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

& Better quality and durability

« Product no longer available in
shops

& Product specific features:
design

& Fun and cool

2 H E N
\‘4‘ I I I e e
Lu N D THE INTERNATIONAL INSTITUTE FOR
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Second hand — obstacles

Obstacles to second-hand consumption

39

-

& Concern for hygiene

Concern for pest

108
« Desire for new products

Study in collaboration with:

®
@ EEn
Pie chart: Exploring barriers towards 2" hand. Source: E. Gullstrand Edbring et al. 2016. Exploring consumer attitudes to “ I I I ‘ ‘
alternative models of consumption: motivations and barriers. Journal of Cleaner Production 123 (2016) 5-15 Lu ND
THE INTERNATIONAL INSTITUTE FOR
UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS




Circular offers and second hand

COMMON THREADS INITIATIVE

REDUCE
WE make uaefu gesr thal lests & rgtme
YOU dor't buy what wou don't read

REPAIR
WE Felo wou repair wour Pategona osar
YOU oledgs to fuwnzt's beoken

REUSE
WE h=lp find & nore for Petagonis gesr
you Nz orger raed
YOU =al or pasa it or”

RECYCLE
WE will :zke back your Patagonie gaer
that is worn cut
YOU pledge to kesp your stuff oot of
tha landfil 2rd incinerator

i Mn_n:-: "
|

b &
) L
%

¥

thFEdUP - ShOp + Se” @ Editors’ Choice
Clothing

thredUP, Inc  Shopping *hkk ki 20616 2
g peci3

have you acquired clotheg

A\ You donit have any devices

9% 17
[¥] Add to Wishlist m _

DISCOVER

ol s litet
ood b pck

| A\ =
REIMAGINE

TOGETHER we rsimaging & word whera wea 18-
onty whet neturs can replacs

patagonia

patagonia.com

thredUP is the world's largest online fashion resale shop with over 25,000 brands for women and kids
—at up to 90% off retail. From tried-and-true favorites (J. Crew, Anthropologie, Kate Spade New York)
to designers you just can't wait to try, thredUP has all the clothes and accessories you want/ need for

the season ahead. It's not your typical thrift shop.

M Aooutonce | | I have not bought . | never buy
clothes here in the clothes here

past 12 months

Rentez-Vous
@rentezvous

H BN
N D THE INTERNATIONAL INSTITUTE FOR
UNIVERSITY INDUSTRIAL ENVIRONMENTAL ECONOMICS

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






Efficiency improvements and
reuse

Product

Car

Refrigerator

Refrigerator

Dishwasher

Clothes washer

Refrigerator

Clothes washer

Cell phone, LCD monitor, CD
player

Time period

Theoretical annual
improvement

1947-1974

1974-2008

1981-2008

1981-2008
1981-2008

1981-2003

Theoretical 1991-2001

Note. LCD = liquid crystal display; CD = compact disc.

Source: Cooper, D.R., Gutowski, T.G. The Environmental Impacts of Reuse: A Review.

Journal of Industrial Ecology (in press).

Efficiency improvement
(%)

+3.2

-530

+76

+45

+70
+62

+88

Variable but nominal +20

Reference

Skelton and Allwood (2013)

Gutowski and colleagues
(2011)

Boustani and colleagues
(2010a)

AHAM (2005) cited in Bole
(2006)

Rose and Stevels (2001)
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Old fridges

N
s reuse a good | — B  Used fridge New energy
option? r—'" | efficient fridge

Extending life saves  Saves energy
materials during use

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.
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New energy

efficient fridge Optimal product lifespan

The point in time where the
environmental impacts that arise
from using a product equal the
embedded impacts of a (more
energy efficient) replacement
product.

Needs LCA!

| saves
e A\ material

New
fridge
saves

energy

TIPS
T EEN
/0" || AT\
(NS 7 P
% &
% %,

&

:

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




Environmental impact
assessment

Circular business models do not by
default reduce environmental impact, thus
environmental assessment is fundamental

The most established tools are

@ Material Flow Analysis

Life Cycle Assessment




Experimentation
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What is sustainable business
experimentation?

Business experimentation: explore the diverse possibilities that a
business could create value from, or understand what works in which
situations in a business context from a sustainability perspective

— Sustainable business experiments consider Profit, People, Planet
— Experiments cannot typically be controlled in a real business environment

— Businesses deal with real customers and immediate business pressures

Experiments have a fast-paced learning cycle and low resource
requirements

Think big, start small

But start: Just do it!

Bocken, N., Schuit, C., Kraaijenhagen, K. (2018). Transitioning to sustainable businesses: exploring
the role and process of circular business model experimentation through eight cases. Environmental
innovation and societal transitions
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Business model experimentation
for Sustainability

VALIDATED
(CUSTOMER
PROPOSITION)

LEARNING

Source: Weissbrod & Bocken (2015) adapted from the

T EEE
lean startup principles (Ries, 2011) and customer S I I I e e

development (Blank, 2013) LUN
U~
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Business experimentation for the
Circular Economy — some projects

LAUNCH OF REDRESS PROJECT WITH M&S

REDRESS is a collaborative project between M&S and Cambridge and funded
by the TSB competition "Supply Chain Innovation Towards A Circular Economy’

CIRCULAR
g BUSINESS

PROJECT

This is a 2-year project to drive garment recovery and retained value through
business model and supply chain innovation. This project seeks to accelerate
M&S Plan A commitments around reducing waste. The focus for this project will
be to reduce the environmental impact of raw materials in M&S' clothing supply

chain. The team will apply circular economy thinking to drive greater garment
recovery and retained value. The outcomes of the project can be applied to
textie and other industries.

The first REDRESS workshop took place on 2-3 October and was attended by a
group of enthusiastic forward-looking thinkers from academia, business and
other organisations. The group generated a wide range sustainable business
model ideas for the project. The next challenge is to pick out the best ideas for
the business pilots. To find cut more about this project, contact lead researchers
Dr Curie Park (cp538@cam.ac.uk) or Dr Nancy Bocken (nmpb2@cam.ac.uk)

ERO BRINE

U' A}
Strategic project:

: . Sharing A NATIONAL PROGRAM
Sharing B e
HOMIE Ms;';f usiness Cities FOR THE

(Vinnova, Sweden) Sweden ECONOMY IN CITIES
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z Colin Bom, CEQ Hidde-Jan Lemstra
Partners: funan

« 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 €0,75 and a 90°C wash is €2,50

-
06 Y [
e
——
/w Pay-Per-Use Reliability Sustainability = mw
) liiee

WWW_homiepayperuSe_COm Sou rCe: WWWI homiepayperu Se-COm Lu ND THE INTERNATIONAL INSTITUTE FOR
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Business experimentation at HOMIE

le consumption through

« How can companies contribute to s
] ecifically ‘pay per use’

experimentation with new b
business models?

« Experiments
— Interviews
— Free month
— Paying per us
— Providing information

— Social compari

www.homiepayperuse.com Sources: BOCken, Mugge, Bom, Lem




Results of the Business (model)

Figure. Reduction in washing
temperature/ month of contract

-EB—high

Homie receives equity
investment and is joined by ABN
AMRO as financing partner.

November 8, 2018
H ‘ Sustainable “washing power” Homie Pay-Per-Use available to a larger group of
/w SR
‘ NSl
Rl v@ I
& 7%
CMIE 4 G
A4 9 B 5
1

www.homiepayperuse.com Sources: Bocken, Mugge, Bom, Lem



Exercise: develop a rapid
experiment

Your case company: Jaguar Land Rover (JLR), the UK's largest car
manufacturer *

Current (dominant) business model: selling petrol cars at the higher
end of the spectrum directly to consumers

Future business model: You want to create a Circular Business Model
that closes and slows resource loops

But where to start?
Develop a rapid experiment!!!

*
no direct project links with JLR but used as an example of car manufacturing

LAND~
<ROVER




Exercise: develop a rapid experiment

® Your idea, e.g.: (5m)
1. Move from product to service
/. Establishing a car take-back system together with a retailer to make your own
“vintage” secondary market
3. Set up a product sharing service for existing customers

Source: building on Osterwalder et al. 2014. Value proposition design Page 52



Exercise: develop a rapid experiment

® Your idea, e.g.: (5m)
Move from product to service
Establishing a car take-back system together with a retailer to make your own
“vintage” secondary market
Set up a product sharing service for existing customers
® |dentify your main hypothesis: We believe that: (Identify the key critical learning) (5m)
Consumers will lease our most expensive products through a service contract
Offering a reward will encourage tack-back
There is a demand for sharing

Source: building on Osterwalder et al. 2014. Value proposition design Page 53



Exercise: develop a rapid experiment

® Your idea, e.g.: (5m)
Move from product to service
Establishing a car take-back system together with a retailer to make your own
“vintage” secondary market
Set up a product sharing service for existing customers
® |dentify your main hypothesis: We believe that: (Identify the key critical learning) (5m)
Consumers will lease our most expensive products through a service contract
Offering a reward will encourage tack-back
There is a demand for sharing
® |dentify your test: To verify this we: (5m)
Create a mock website for the leasing service
Offer different rewards to different customers
Create a mock website for the sharing service or set up a local experiment

Source: building on Osterwalder et al. 2014. Value proposition design Page 54



Exercise: develop a rapid experiment (we can try this in 15m in total)

® Your idea, e.g.: (5m)
Move from product to service
Establishing a car take-back system together with a retailer to make your own
“vintage” secondary market
Set up a product sharing service for existing customers
® |dentify your main hypothesis: We believe that: (Identify the key critical learning) (5m)
Consumers will lease our most expensive products through a service contract
Offering a reward will encourage tack-back
There is a demand for sharing
® |dentify your test: To verify this we: (5m)
Create a mock website for the leasing service
Offer different rewards to different customers
Create a mock website for the sharing service or set up a local experiment
® Measure: To analyse our “hypothesis” we will measure: (5m)
The number of customers who click on the lease service
The number of car collections from rewarded customers
The number of customers who click on the lease service or join the experiment

Criteria for success: set minimum targets for the numbers above (5m)

Source: building on Osterwalder et al. 2014. Value proposition design Page 55



If you have multiple options/ rapid experiments...

® What seems most feasible (business side/
customers) and has the most positive
impact on circularity (environmental)?

AL I I A A A I,

’

Low H;ab‘

Source: Osterwalder et al. (2010)
Page 56




Plan a potential experiment

(5m)

Key
stakeholders
Suppliers,
co-financiers,
distributors,
reverse logistics
and partners for
positive impact.

Key Activities
Processes,
development,
technology from a
systemic point of
view.

Value
Creation

Key Resources

and capabilities
Materials, human,
financial, network,
infrastructure,
brand image, data,
knowledge etc.

Profit
Superior value that is offered to
customers compared to competitors

Value
Proposition

Planet
Positive impact
for the
environment

People
Positive impact
for common
interest of
society

Value
Capture

Revenue
streams
for stakeholders
in the entire
system

Cost structure
for stakeholders in
the entire system

Customer
Relationships
Relation between

customer and
company.

Value
Delivery

Channels
Touchpoints with
customers incl.
how to retrieve
products

Customer

Segments

Targetgroups
who make use
of the offering

Experiment name?
Experiment owners?

Key activities and
resources?

Duration? Timelines?
Budget?
Who to involve?

Risks, opportunities,
dependencies

Source: Bocken (2015) developed from

Osterwalder et al. (2010)
Page 57




Ecologies of Business Models
experiments

UNIVERSITY



Business models are interlinked:

Ecologies of business models

natural

ecosystem _ _
localized business ecosystem

interactions

competition, mutualism,
symbiosis, parasitism

5

resource
flows
material
human

shaping of
individual BMs

Ecology of business models. Boons, F., Bocken, N. 2017. Business models and the sharing economy: an
ecosystem perspective. Product Lifetimes and the Environment (PLATE), 8-10 November 2017.

institutional
infra-
structure
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Ecologies of business models —

habitat of business models

step Strategies/mechanisms conditions

-Availability of resources
-Possibility for mutualistic
connection to other BMs
-Absence of competition for
available resources

Joint learning

Experimenting

Designing

Strategic niche management

!

(a) Emergence of specific sharing BM

. Enrollment through marketing -potential user base and resource
_> (b) Increased occurrence of specific T —
: Enroliment through imitation availability
sharing BM
-absence of hype cycles
General promotion
generalist BMs that are mutualistic R .
. . -availability of supporting
. . with sharing BMs oo
(c) Widening scope of sharing BMs : . technological infrastructure

— increasing returns

imitation

adoption by incumbents

-succesful shaping of infrastructure
through political strategies
-replacement of parasitic
relationships with non-sharing BMs
-pressure on keystone BMs

é (d) Breaking down dominance of non-
sharing BMs

Lack of adaptive capacity of
incumbents

(e) Change of habitat and input-output
to system-environment

Ecology of business models. Boons, F., Bocken, N. 2018. Towards a sharing economy — Innovating ecologies of

business models . Technological Forecasting & Social Change 137 (2018) 40-52 LU ND
UNIVERSITY

THE INTERNATIONAL INSTITUTE FOR
INDUSTRIAL ENVIRONMENTAL ECONOMICS



Lean start-up idea
(Ries, 2011)



Knowledge on experimentation
practices

BM — Desi —— BM
(initial) gn (new)

/\

Input Sustainable Business Experimentation Practices Sustainable
. . & . " business

Sustainable Conversational interview ‘ Booklet interview Ethnography observation model
business idea ‘
or Cusrent Brainstorming ‘ Co creation session Facebook A/B testing New model or
business | J evolution of
model ] urren

Physical prototyping ‘ Digital prototyping gn N t

Bocken, N., Schuit, C., Kraaijenhagen, K. (2018). Transitioning to sustainable businesses: exploring the role and process of circular
business model experimentation through eight cases. Environmental innovation and societal transitions

H E N
Schuit, C, Baldassare, B., Bocken, N. 2017. Sustainable business model experimentation practices: evidence from four start-ups. Product et I I I e e
Lifetimes and the Environment (PLATE), 8-10 November 2017. LUND S —
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Plus ecologies of business mod

Analysis of dependencies / interactions with other business models
1. 2. 3.
Define sustainability Identify Frame the nature
aims of business dependencies of dependencies
Modify Neutrality
At drpeenten 42 Infrastructure =
:\i RS RNACEE TSt \\—/
Destroy Competition
Sexk 20 Gestoy urmusteratie Products / =
;uwm:cmrr;c;%:-« -, Services 1 -
WEOSTES, DIXIUCTS, S8 - = @
9reate Symbiosis/
SUToe Cortrbuson 1O more
Imtmretie Dumress —OceE o5 Resources mutualism
Dy COMYtRang 10 @ SvCrabio ‘/._.Y_\
et acrs rfretchure A

» Design to increase positive and reduce negative value

4.

Map value: modify, destroy or create dependencies and
innovate sustainably through key partnerships

BM - | Analyse | Experiment J Desi —_— BM
(initial) gn (new)
VAN
Input Sustainable Business Experimentation Practices Sustainable
r r business
Sustainable Conversational interview ] Booklet interview l Ethnography observation ] model
business idea
or current I Brainstorming I Co creation session I Facebook A/B testing ‘ New model or
business evolution of
model urren
I Physical prototyping I Digital prototyping ‘ } :.:)ne '

els

Bocken, N.,
Boons, F., &
Baldassarre, B.
(2019).
Sustainable
business model
experimentation
by
understanding
ecologies of
business
models. Journal
of Cleaner
Production, 208,
1498-1512.



Analysis of dependencies / interactions with other business models » Design to increase positive and reduce negative value

1. 2. 3. -

Define sustainability Identify Frame the nature Map value: modify, destroy or create dependencies and
aims of business dependencies of dependencies : innovate sustainably through key partnerships
Modify Neutrality :
e Infrastructure
s st anacie Dusres @
—ocels
Competition
m-@-;m Pl'Odl.l:B/ °
St O C Te e em, Services
Sstwratie DusMess TOCeS €5 Resources mutualism
Lmunmm‘:m @

P
Input Sustainable Business Experimentation Practices Sustainable
business
Sustainable Conversational interview Booklet interview Ethnography observation model
business idea
or current Brainstorming Co creation session Facebook A/B testing New model or
business evolution of
Physical prototyping Digital prototyping onow




Building on your earlier car idea

How does it Modify, Destroy or Create relations with
(un)sustainable business models?

To what extent does the business model depend on others
and how?

What is the nature of the dependencies?

How can positive value be increased and negative value
reduced?

Any suggestions for new ideas based on this?

Would you trial another business model instead and how/
with whom? -




“The best way to predict the future

is to invent it” (Alan Kay)
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