Innovation and sustainability in
materials, products and business models

——_ from solid waste:
B a value-based model for the R&D process
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Problem
PAG6 Synthetic textile waste

*3,4 millions ton./year

*High impact (NIKE, 2012)

*15-51% disposed as waste (ABIT, 2013)
*|nadequate disposal

*Donation is not enough




Our research project:

Aim:
Technological and value innovation from textile waste

(materials, products, business models)

Approach:

Design Thinking + Design for Sustainability
as drivers for the R&D process



Proposed approach

New materials (not reuse)
by chemical &

physical intervention

+

New products

+

New business models
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Some results
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*3 chemical processes

*]1 melting process

*patents requested



Some results

New Business
Models

&

Minimum Viable
Products (MVPs)

*Work in progress




Emerging question:

How can we help
researchers, innovators & partner companies
to carry out a R&D process
to convert solid waste in value innovation
using design?



PhD hypothesis:

A structured R&D process

based on value innovation & design
(design thinking & DfS)
can be an effective and efficient way to achieve
sustainable innovation

from solid waste.



Theoretical foundations

Proposed approach /

Reducton
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Design for Sustainability

f (environmental value)

by life cycle design & green chemistry-engineering

D45 methodology

Design Thinking \ MQPI Business models
(user value) / (business value innovation)

by empathy & iteration by MVPs



PhD results:

Integrated Model for
P&D on solid waste
based on
design, sustainability & value innovation



Methodology

Traditional scientific  * Theoretical review

methods « Active research

(inductive-deductive reasoning) Rk

+
* Divergent/convergent
Research by design methods & tools
* Creativity
* Empathy by Etnography
* |teration & Test

(abductive reasoning)



Integrated R&D Process Model
The 5 modules

project

planning

knowledge

& FLOWS

ST |\ TEGRATED MODEL
FOR R&D ON
SOLID WASTE




Integrated R&D Process Model p'anmng

The 5 modules E= =l
knowledge &
learning =




Integrated R&D Process Model

Main tool : Canvas Business Model

Research & Development Research & Development

< (waste & matenal) k (products & business models) )

life cycle principles and guidelines design thinking (mindset & process)

green chemistry principles business models design
green engineering principles

3b-c
value
proposition

customer
segment 8

protomaterial product (MVP) & implemnentation

description business model
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Integrated R&D Process Model

Main tool : Canvas Business Model

Research & Development
( (products & business models) >

design thinking (mundset & process

business models design

I key resources

(7°




Integrated R&D Process Model

Research & Development
(waste & matenal)

Research & Development
(products & business models)

<

life cycle principles and guidelines
green chemustry principles
green engineering principles
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Integrated R&D Process Model
Stage/Toolbox Level

Segmento de cliente/usuério
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Integrated R&D Process Model

Tool Level

Mindstyles e Grupos Geracionais
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Discussion and next activities

1) the notion of value innovation > economic, environmental and user value
2) Minimum Viable Product (MVP) and Rapid prototyping > lean development/lean startup
3) the notion of “protomaterial” > rapid prototypes of materials

4) proposal is now being tested.



Thanks for your attention!

(Some) references

Brown, T. (2010). Design Thinking: Uma metodologia poderosa para decretar o fim das velhas ideias. Sdo Paulo:
Campus.

Osterwalder, A., Pigneur, Y. (2011). Business Model Generation: Inovagao em modelos de negocios: um manual para
visionarios, inovadores e revolucionarios. Rio de Janeiro: Alta Books.

Osterwalder, A.; Pigneur, Y.; Bernarda, G.; Smith, A. (2014). Value Proposition Design. Trad. Bruno Alexander,
llustrado por Trish Papadakos. S3o Paulo: HSM do Brasil.

Sampaio, C.P,, Martins, S.B., Almendra, R.A,, Silva, FJ.C.M. (2015). New Materials and Products from Synthetic Textile
Waste: Proposal of a Model for a Design-Oriented R&D Process. Proceedings of the 2nd International Conference on
Energy and Environment: bringing together Engineering and Economics, Guimaraes, Portugal.

Van Halen C., Vezzoli, C., Wimmer, R. (2005). Methodology for product service system innovation: How to
implement clean, clever and competitive strategies in European industries. Royal Van Gorcum: Assen.



