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I. Circular Design Learning for Innovative Design for Sustainability

The Circular Design - Learning for Innovative Design for Sustainability project is a
three year (2016-2019) Erasmus+ Knowledge Alliance financed project. The goal of
the project is to promote sustainable consumption and production of products and
services in Europe. This is achieved through a knowledge co-creation process and
the development of training materials in order to teach and train students, faculty
and enterprise staff of the design sector in Innovative Design for Sustainability (IDfS)
strategies. The project is aligned with European Circular Economy policies and
contributes to the realization of a more sustainable society.
The Best Practice Publication in Circular Design here introduced is the first outcome
of the project and aims at inspiring designers and design students in the process of
developing more sustainable products and services. I hope that you find it useful and
enjoy its reading.
Jordi Segalàs
Coordinator of the Circular Design project
Director of the Research Institute of Sustainability
Science and Technology
UPC-Barcelona Tech strongest strategies to improve their environmental impact.
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II. The Best Practice Publication
We are very happy to present the Best Practice Publication of the project Circular
Design - Learning for Innovative Design for Sustainability. This publication is the result
of an intense work detecting, interviewing, analysing and writing case studies on some
of Europe’s most interesting projects in design for the circular economy.
These eleven case studies represent the diversity of sustainable designed products
and services in Europe. They are from really different sectors like technology, urban
furniture, waste management, clothing and accessories, food packaging or furniture
to show how sustainable design strategies can be applied in every sector. The result is
a collation of well implemented business models based in excellent products, showing
the creative process and the strategies that made them innovative and profitable.
We have focused the attention in the four countries that are participating in the
project, that are Spain, Ireland, the Netherlands and Sweden, but most of them have
had international impact and can be bought in many different countries.
The criteria to choose them has been:
•

•
•
•
•
•

Process design defined. As the goal of this publication is to help designers,
entrepreneurs and students to learn about the circular design methodology of
successful products, it was mandatory for them to have a clear design process
developed and/or managed by professionals.
Product, service, business model, system. They needed to have one of these
shapes to be useful examples for the design or business community.
Circular economy point of view. It’s obvious that if we are studying innovative
projects that have a sustainability approach they had to be created under a prism
of circular economy.
Real (or relevant part) implementation tested. We wanted to demonstrate the
viability of these strategies in projects that are already being produced, tested,
used, etc. to obtain learning that can be applied in a pragmatic way.
Sustainable and/or social strategies adopted. The circular economy approach
will ensure that the projects have a positive impact in the environment and the
society.
Easy to evaluate through indicators. It’s positive that the projects have measured
in a trustworthy way which ones are these impacts.

We paid attention in the cocreation methodologies that were used to generate
the product or service, to make the publication as useful as possible for students,
teachers and the whole design and entrepreneurship community in the design and
development of similar proposals.
The transdisciplinarity behind the projects has been also a main part of this collation.
Sustainable design projects are by definition the result of the combination of design,
engineering, environmental science, business, etc. so one of the most important
aspects of the publication is to understand the knowledge exchange between
disciplines.
To choose the different projects that are part of the selection we have done a wide
research in different circular economy sources, design blogs and sustainable design
prizes.
10

We put a lot of energy into the creation of infographics that allow different levels
of reading, to illustrate the different process and methodologies in a clear way. This
includes concept maps, icons, tags, etc. but also longer texts that show the information
achieved during the interviews.
We do not want to close this preface without thanking to all companies that have
decided to collaborate with this publication, sharing their projects and their time to
create this manual. They demonstrate that not only they are able to develop projects
with a more sustainable model and that they can succeed with it, but they are willing
to share their methodology so that many more projects will appear with these criteria.
Classification of the case studies

Company size
Large companies
SME’s and small organizations

Sector
Clothing and complements
Technology
Urban furniture
Food packaging
Furniture

Main circular design strategy
Waste material repurposing
Design for dissassembly
Bio-based materials
Compostability
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1. Sea2see.
A change agent in the
eyewear industry
TAGS: Recycled materials, recycled plastic, circular design
strategies, sustainable design strategies, social impact.
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1. Project definition
Sea2see (Spain-Italy)
June 2016/present

François has a business background,
having started several projects in a
variety of sectors like apps, filmmaking,
things related to the sea, etc. always
trying to generate a positive impact.
To start Sea2see he looked for a plastic
recycler, to help him to get the raw
material he needed to produce the
glasses, and a glasses producer that
brought all the expertise needed to make
a competitive product.

Sea2see was started by François van
den Abeele, an entrepreneur with deep
passion for oceans and nature, convinced
that around the globe consumers
are becoming more environmentally
conscious, that they expect ecologically
friendly materials, a conservationminded use of resources, reduced
emission of pollutants and greater social
commitment.

As most of the companies of the optical
sector Sea2see has created a network of
distributors that sell their products in a
growing number of markets. Eyewear
industry works mostly in a B2C model,
where eyewear stores are the real
client of the companies, not the final
consumer. Sea2see is not an exception,
and they are proud of having created a
network of retailers and distributors that
have believed in the project selling their
products.

François firmly believes that every drop
counts in changing the world and that
to reimagine product design, use and
consumption habits is our duty and one
of the greatest challenges of our time.
Believing in circular economy and
looking at the plastic contamination
of our oceans, he thought that ocean
plastic could be reconverted into raw
material to produce everyday products.
His motivation, investigations and
investment in R&D have been lead
Sea2see to succeed in manufacturing a
premium eyewear made entirely with
abandoned fishnets and ropes, collected
by fishing communities of the coast of
Spain, hence reducing ghost fishing and
ocean contamination.

KEYWORDS: Waste material, business
alliances, multidisciplinary team, B2C.

Sustainability is almost inexistent in the
eyewear industry where plastic is the
main source of raw material. Sea2see is
leading a change, hoping consumers will
start understanding that waste can be
transformed into premium products.
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Timeline
Information
seek

1. Supplier research
Recycling company and
eyewear company
First half of 2016

2. Stakeholders
Agreements with
stakeholders
First half of 2016
Fund
raising

3. Crowdfunding
June 2016.
Recycling
1tone/day

Growth

Next steps

4. New markets
Glasses sold in Spain, Belgium,
The Netherlands
December 2016

5. Recycling plant
Development of their
own recycling plant
May 2018

6. New markets
UK, USA, Australia
May 2018

7. Senegal
Agreement with fishermen
brotherhoods to create
positive impact there
May 2018
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Recycling
5tone/day

Information seek

Problem detection

!

Problem 1
Nets and plastic waste is
thrown away directly in
the ocean

Problem 2
The eyewear industry is not
introducing any sustainable
design strategies at all

Nets attract other
plastics creating
islands of waste

A sustainable eyewear range can
raise awareness about plastic
contamination in the ocean
while helping to solve it
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!

Deaths of mamals,
fishes, turtles, etc.

2. Research

Specially in developing countries, but
also in the richest ones, nets and plastic
waste from fishing is thrown away
in the ocean. The nets that trawling
boats frequently leave in the sea act
as magnets for the 8 million tonnes of
plastic detritus estimated to be thrown
into the world’s oceans each year.
They create islands of waste that trap
hundreds of thousands of sea mammals
and fish. Plastic is also ingested by
aquatic animals, such as sea turtles, who
mistake it for viable food.
The eyewear industry is a $120 billion
market in which plastic is the main
source of raw material and sustainability
is almost non-existent. Approximately
50% of the population needs eyewear
and this is increasing with the constant
use of smartphones and tablets.
Transforming this pollution into a
wearable product allows Sea2see’s
customers to make a visible statement
about this issue.

KEYWORDS: Direct observation,
information from reputable sources
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Fishing nets are thrown away in the ocean every
day creating islands of waste that trap hundreds of
thousands of sea mammals and fish. Plastic is also
ingested by aquatic animals, such as sea turtles, who
mistake it for viable food. They have become a huge
environmental problem in our oceans.
18
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3. Analysis
Van den Abeele has definitely been the
MG of this project. He is the one who
detected the problem with the nets and
other plastics from fishing, the one who
started speaking with the stakeholders,
and the one who found the other actors
that are finally involved with the goal of
producing a range of eyewear made with
recycled plastics. As we said before, he
has a business profile with a really diverse
experience and a great love for the sea,
so he had the perfect background to act
as a motor group of Sea2see.

The main stakeholders that he spoke
with were the Catalan Waste agency
(ARC) and the Port authorities. As a
public company in charge of the waste
management in a regional level the
waste agency needed to be involved,
because as we said before you need to be
legally certified to manage some waste
materials. The second stakeholder, the
port authorities, became the easiest way
to convince the fishermen to collaborate
into the collection of the plastic waste.
Once he found the eyewear company
that wanted to participate in the project
they did the first injection and laboratory
tests to get the first units. These units
were the ones who they used to test
the viability of the material and the
project, and they were used to create a
crowdfunding that got the necessary
investment to produce the first series.
This crowdfunding worked also as a test
to see if the market was interested in
their products, and they succeed getting
the money they needed.

One of the most necessary actions in
every project is to define properly the
actors needed to complete the profile,
and in this case this was done in a
brilliant way.
Because of the high specialization
required in the plastic sector, it was
necessary to be associated with a
company with high expertise in it, to get
the recycled plastic with the necessary
homogenization to get an injection with
the required quality, and he found it in
Girona, near one of the most important
fishing areas of Catalonia. This company
allowed him also to accomplish the rigid
waste management policies.

Sea2see also made it into the final rounds
of the Chivas Venture Awards, a prize that
seeks to highlight new businesses that
are making a positive social impact.

To find a company with knowledge
in eyewear production was also basic,
because glasses are a sector with a lot of
competitors and completely influenced
by trends, so it was necessary to have
a partner with high competency in the
sector.

KEYWORDS: Interviews with
stakeholders, research of qualified
partners, market test through
crowdfunding

MG, the recycling company and the
eyewear producer became the necessary
team to make Sea2see a reality in
the market, but Van Den Abeele also
considered basic to speak with the main
stakeholders associated to the waste
sector and the fishermen collective, both
completely necessary for the success of
the project.
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ANALYSIS

Motor group defines the analysis strategies

Interviews with
stakeholders

How to obtain the
plastic?

How to
produce
eyewear?

Port authorities
Catalan Waste agency

Recycling
company
Agreements, permissions, etc.
Eyewear
company
First plastic samples

Market test

Crowdfunding

21

Project start

Motor Group

the MG has the task of checking the result of each of the phases before moving on to the next

Market research

Eyewear
company

Design

Production

First models for the
crowdfunding

Extended range
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4. Concept
The idea of producing eyewear comes in
a natural way after noticing the problem
that plastics provoke in the ocean, having
spoken with the main stakeholders of the
sector, and having gotten the necessary
alliances to move forward.
They decided to produce a reduced
range of different models with the main
glasses typologies the market was asking
for in that moment, that now has grown
to a more extended family of models.
Eyewear industry is strongly influenced
by trends and it’s considered a part of the
fashion sector despite not working with
fabrics as a main material, so Sea2see
products had to be under the umbrella
of the main styles that the clients were
going to buy, with the aim of getting the
easiest introduction in the market.
Product design was implemented
by the eyewear company, that knew
perfectly the necessary ergonomics,
dimensions, technical needs, joints, etc.
that the glasses needed. In this case
there were no co-design methodologies
that involved the users into the design
process, but users have been an
important actor of the beginning of the
company, as they invested in the first
units thanks to the crowdfunding.

KEYWORDS: Outsourced design, inhouse
strategy
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5. Prototyping
With the very first 20kg of recycled
plastic François van den Abeele and the
eyewear company made material and
injection tests to get the first prototypes
after two months. As we said, these
prototypes were the ones that Sea2see
used for the crowdfunding, so they could
be considered final.
The prototypes also allowed them to
certify that they could make a product
with the desired quality working with
their recycled plastic.
They were also a key tool to know if they
could get a product with the highest
level of quality with a competitive price,
helping to determine the exact costs
involved.
Since then every new model is tested in
terms of material, color, dimensions, etc.
reducing the risks before making a big
scale production.

KEYWORDS: Material tests, volumetric
prototypes
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IDEA

Material tests
Allowed the eyewear company
to test the plastics pellets,
result of the recycling process

Injection tests
They allowed to see that
the material made possible
an injection without any
inconvenience

Preseries
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Their biggest innovation is the creation of this complex
system that involves very different actors and
organizations, allowing in a very efficient way to
recycle something that was not being recycled before
and has a high environmental impact, getting as a
result a product with a big added value as are the
glasses. Sea2see is an example that demonstrates that
every sector can be an agent of change.

26

27

PORT NETWORK
Thanks to the agreement with the port authorities a network of 20-25 ports of
Catalonia collaborates with the collection of nets in specific containers

François van den Abeele
The MG coordinates the project and the role of the different actors.

FISHING NETS AND
OTHER PLASTICS
Catalan coast

Recycling company
Girona (Spain)

Separation, classification,
washing and recycling

Transport
PELLETS
Eyewear
company
Italy

GLASSES PRODUCTION
B2C online sales
(minority)

B2B to distributors
(majority)

Consumers

Stores
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6. Project
The system that they have created to
pick up the plastic and recycle it involves
different actors and processes. The
network of 20-25 ports picks up the
nets and other plastic materials that
the fishermen throw away thanks to
containers specifically dedicated. These
materials are taken to the recycling
company that they are associated with
where it’s separated, classified, washed
and finally recycled to get pellets that
can be injected again.

consumes 10m2 of fishing net that
otherwise would probably end up in the
sea.

Around 90% of the material that the
fishermen throw away can be recycled,
and Sea2see uses part of it for their
glasses, as plastic injection needs an
homogeneous mixture. The rest of the
plastic goes to the normal recycling
chain. To give some data they are actually
recycling around a tone of fishing net per
day, and their goal is to reach five tones
per day in mid 2018.

During this 2018 Sea2see is giving even
more steps to be circular, because they
are creating their own recycling plant to
improve the percentage of plastic they
can manage and the economic efficiency
of the system, and they are about to
start collaborations with fishermen’s
brotherhoods in Senegal to buy their
wasted fishing nets, something that will
provide these communities with very
necessary resources, creating direct
impact in the area. Fishermen that
collaborate with the project, naturally,
get free pairs of glasses.

It’s also important to highlight that to
manufacture a product that is as visible
and important for the personal image as
glasses and sunglasses can also create
a social change, because it’s showing to
many people that waste materials can
have a second life.

These pellets are transported to Italy
-probably the country with more
tradition and industry in the eyewear
sector- where they are injected to
produce the glasses and handmade
painted to assure the highest possible
quality. The glasses are sold in several
countries of Europe, and soon in UK, USA
and Australia.

KEYWORDS: Recycled materials, circular
design strategies, change agent, social
impact, sustainable growth

This system is sustainable from a social,
environmental and economic point
of view, and it’s being known by the
fishermen community abroad, as it
demonstrates the fact that Sea2see is
being contacted to manage the recycling
of tones of nets from France or others
parts of Spain. As an important fact each
pair of glasses produced by Sea2see
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2. Transparent speaker,
a future proof strategy for
the technology sector
TAGS: Modularity, repairability, upgradeability.
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1. Project definition
Transparent speaker (Stockholm,
Sweden)
2009 - 2019

developed the project in detail and
designed for manufacture which proved
very challenging, especially because
they wanted the product to be easily
disassembled.

In order to understand the values of
the Transparent Speaker we need only
pay attention to its name, which relates
to sustainability, sound and aesthetic.
The most obvious source of the name is
that the speaker’s body is made of glass,
making it transparent and thus quite
literally seamlessly blending into any
space. This adjective is also used when
referring to sound that is very pure and
clean. Finally, the name pays homage to
the ethical values behind the design.

They travelled around the world thanks
to a grant they won, searching for
manufacturers to inspect the working
conditions and the way they handled the
product in detail. They finally decided to
take their production to a factory in China
with high standards regarding working
conditions and quality. Additionally, they
developed a document gathering a set of
sustainability guidelines. They presented
this to their manufacturers to make sure
they met the standards Transparent
Sound had set for themselves. They
launched their crowdfunding campaign
on Kickstarter once they had the
infrastructure necessary to back the
demand could arise. The crowdfunding
found great success which gave them
the jumpstart they needed to launch the
company.

The project was born from the idea to
create a speaker that will last a lifetime.
All the parts are designed with maximum
durability in mind. The product became
modular when the designers realised
that it was specific components that
usually failed, and that by replacing or
repairing these, the life of the rest of
the components could be extended.
This feature also allowed for flexibility
and upgradeability, which - in the tech
market- is essential as standards quickly
change and new opportunities and
solutions constantly arise.

The product is now sold all over Europe
and the USA and has found huge
success, even within the music industry,
being featured by leading artists such as
Britney Spears, Will.I.Am, Robyn, Snoop
Dogg, Steve Angello, One Direction,
Oskar Linnros and many more.

Transparent Sound is comprised of
Martin Willers and Per Brickstad, both
designers and entrepreneurs. They had
met at Umeå University, and along with
other of their colleagues, they founded
People People, a product design studio
in Stockholm. At this studio they used
around 20% of their time to develop
passion projects and that is how the
Transparent Speaker was born. They
developed it and uploaded it to the
studio’s blog. To their surprise, the project
developed a following online, which
allowed for them to turn the project into
reality.

The designers continue to develop the
product and the infrastructure behind it
to make it even more coherent with their
sustainability values.
KEYWORDS: Durability, modularity,
repairability, upgradeability,
crowdfunding, DFM.

At this point Martin and Per founded
Transparent Sound, an enterprise
separate from People People. They
32

Timeline
Design uploaded to blog

1. The concept was designed as a side project
Within the design studio People People

2. Transparent Sound is born
The project becomes its own business separate
from People People

Design for
manufacture

3. Concept finalised and details
resolved for manufacture
Many challenges were faced

4. Manufacturing partner found in China

Launch

5. Crowdfunding

6. Sold in Europe and USA

Next steps

7. Optimise shipping
Minimizing distances and packaging.

8. Keep developing product
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Information seek
Information obtained
from experience in the
market and online research

Problem 1
What, within the lifetime of the product,
has the most environmental impact

!

Problem detection

Problem 2
Sustainable
production
Drivers are usually
the component
that that get damaged first

Planned obsolescense
and fast-evolving technologies quickly deem
products useless

Waste handling
Processes
Working
conditions

!

High-quality and
durable speaker
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2. Research

The timescale of the projects of the
studio often did not accommodate
for lifecycle analyses. This is why they
developed a practice which they called
“lifecycle sketching“, which consists of
following the structure of a lifecycle
analysis and predict where most of the
impact will be based on research.

essential for the Transparent Speaker
to be as sustainable as possible at all
stages of its lifecycle. This 26-page guide
was also included in the crowdfunding
campaign. Kickstarter was inspired by it
and used it to develop a resource guide
to encourage designers to develop
sustainable products, thus being a
positive influence on many projects
published there.

The research stage inspired them to
use the circular strategies that they
employed and which have ultimately
made their product unique in the
market. During this phase they identified
the sustainability pain points at each
stage and attacked them, resulting in
the development the product. They
found that it was certain components
in speakers that got damaged most
often which could be solved through
a repairable design that allowed for
replacement of parts.

One of the partners had experience
in sound and speaker design from
working at Nokia. They continued to
learn about sound and how to provide
the best possible quality, thus achieving
transparent sound.
Despite the fact that this product has
already found international success, the
company is still developing it with the
goal of making it even more sustainable
and trying to improve its performance.
They put a lot of value into direct
communication with their clients, and
this has fostered a closer relationship
with them.

Before launching the crowdfunding
campaign, the designers decided to
visit manufacturers and organise their
production process. This would allow
them to start production as soon as the
demand began. They won a grant that
allowed them to travel around Europe
and Asia in search for a manufacturer.
This opportunity enabled them to
explore a range of options and evaluate
important aspects first-hand: the
conditions of the workers, the quality of
the finishes, and product handling. It
was essential for the company to ensure
that the manufacturing was set to the
same sustainability standards as they
had followed in the design phase. They
evaluated the impact of the factory as
well as their waste handling methods.

They acquire feedback from them that
allows Transparent Sound to update the
product, responding to existing needs.
This relationship was enabled through
their online popularity and crowdfunding
campaign.
KEYWORDS: Life-cycle analysis,
crowdfunding, manufacturers.

After having done thorough research
on sustainability of products and
manufacturing, they decided to collect
this information in a sustainability guide.
This would serve as documentation
for themselves but mostly to set
sustainability and working condition
standards for their manufacturers. It was
35
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The designers developed a sustainability guide as
documentation for themselves but mostly to set
sustainability and working condition standards for
their manufacturers. This has inspired a sustainability
guide used for projects published on Kickstarter.
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3. Analysis
The research of the market, sound,
sustainability and manufacturers gave
Transparent Sound a good basis to
develop their concept further. It inspired
them to make their product repairable
as they saw that the drivers of the
speakers were damaged overtime and it
was usually what caused consumers to
dispose of their speakers.

In the case of Transparent Sound, they
only have two products that they offer
and thus it is in their interest to have the
product last longer and build their client
relationship. Their sustainable business
model is also focused on durability,
making sure that the company will last
as their product stays relevant.

This repairability offered an opportunity
for upgradeability of the product. In
a market that is not only plagued by
planned obsolescence but also fastevolving, quickly deeming products
irrelevant, upgradeability has proved a
great solution to ensure the durability of
the product.

KEYWORDS: repairability, upgradeability,
planned obsolescence, sustainable
business model.

Although the product allows for the
replacement of parts as new standards
emerge, the design of the parts
themselves is very adaptable, thus
reducing the need for replacement.
Unlike others in their market,
Transparent Sound optimized their
design for maximum sound quality,
also known as transparency, instead
of limiting their design to the current
compression quality of music streaming.
This enabled them to adapt to new
standards, without having to change the
design and while continuing to provide
excellent quality, deeming them future
proof. This is now paying off as the bitrate
offered in streaming services like Spotify
is surpassing the sound quality offered
in traditional CDs. Other speakers now
sound muffled and outdated.
It was very important to Transparent
Sound to also have a business model
that reflected their values. Planned
obsolescence only makes sense for large
companies with a large product offer, so
they can have the customer purchasing
their products repeatedly.
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ANALYSIS

The motor group defines the
analysis strategies

Define sustainable
strategies

Create a sustainable
business model

Durability
Repairability
Recyclability

Final Concept
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The MG has the task of checking the result of each of the phases before moving on to the next

Project start

Demand to make concept a real product.

Material
choice

Resolving engineering details

Two different models of the Transparent
speaker are available
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4. Concept
Once the project was re-opened, the
concept was improved and the details
were resolved. One of the aspects that
required definition was the material
choice, as it would greatly determine
the sustainability of the product,
defining the impact due to aspects
such as its recyclability, sourcing and its
manufacturing methods. The second
stage of development was resolving
engineering details, that presented its
own set of challenges.

The design for manufacture (DFM) was
very thorough, as the concept had not
initially been developed to the level of
detail required by a commercial product.
This stage presented a set of challenges
regarding the feasibility of the project.
One of the main aims of the project
was to develop a speaker that provided
excellent sound quality. Nevertheless,
this was extremely complicated because
of the concept of the product, that was
designed to be easily disassembled.

Transparent Sound wanted to use
materials that were also coherent with
their sustainability values. This stage
proved difficult as material choice often
presents complex and contradictory
interests. As an example, they were
faced with the choice between glass
and plastic for the body of the speaker.
The glass presented more durability and
quality perception, but its production
required more energy consumption and
it was also heavier than plastic and thus
had a greater environmental impact
during transportation. They finally opted
for the glass as they prioritised durability
and quality. A similar issue arose in the
choice between aluminium and steel, as
the former is easily recycled and lighter
but is also more malleable and easier to
bend than the latter. In this case they
prioritised recyclability and decided on
the aluminium.

The development of a complete seal
cabinet that could also be disassembled
proved to be an engineering challenge
that required a lot of extra work.
KEYWORDS: Material choice, engineering
challenges.

Recyclability was a large focus in the
material choice, in contrast to the
common practices in the tech industry.
The final design is fully recyclable,
except for its PCB which includes some
materials that are not yet recovered. It
is currently easy to separate from the
other components to be processed
accordingly. Achieving the recyclability
of this component is currently a focus for
Transparent Sound.
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The Transparent Speaker has found huge success
within the music industry, being featured by leading
artists such as Britney Spears, Will.I.Am, Robyn, Snoop
Dogg, Steve Angello, One Direction, Oskar Linnros
and many more, proving that it’s possible to produce
a really sustainable product offering very high quality,
performance and an attractive aesthetic.
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5. Prototyping
Since the design was developed as a
passion project with no intention of
bringing it to the market, the project
became popular without any built
prototype, just with renders and a radical
concept.

cables, which they could not acquire
from any suppliers as they only needed
a fraction of the minimum amount
Chinese suppliers sold.
Certification also presented challenges.
They discovered in this final stage that
in the USA the wing nuts that they
planned on using were considered a
choking hazard for children. These acted
as an affordance to indicate the product
could be disassembled. They had to find
appropriate ones for global certification
standards which took months.

The need for it became apparent though,
as the design became more popular and
Transparent Sound was offered a stand at
the Consumer Electronic Show (CES), the
biggest consumer tech faire in the world.
For the first prototype, the glass was
water-cut in Sweden and the rest was
assembled by the designers themselves.
The prototype was not fully functional.

Fortunately, Transparent Sound
overcame all the challenges they faced
and the resolution of these have only
improved the product.

The professional finish of this prototype
gave them the idea of selling the product
as a do-it-yourself kit with instructions
that could lower the price of the speaker.
They proposed this in their crowdfunding
campaign, but that did not have a
high demand, so it was not ultimately
implemented.

KEYWORDS: Render, low-fidelity
prototype, funtional prototype, pre-series.

A second prototype was developed for
the crowdfunding campaign, this time
fully technically resolved. This was used
for close-up photographs and videos.
Once the crowdfunding campaign
was launched and found success,
the production of the first batch was
initiated. Although they had already
searched for the manufacturers and had
set up all the steps for manufacturing,
they still faced some challenges. In
standard production, assembly is usually
rushed as it represents a huge part of the
manufacturing costs. As expected, this
results in small flaws, which Transparent
Sound wanted to avoid. Multiple aspects
were improved at the factory such as the
gloves of the workers handling the glass,
as initially they left fingerprints on the
product.
Other unexpected issues also arose with
suppliers due to the small size of the
company. This happened with fabric
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IDEA

Renders

They are asked to present at Consumer Electronic Show (CES).

Success

Mock-up

Crowdfunding

Campaign requires final
prototype

Final functional
prototype

Preseries
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Transparent speaker
The MG coordinates the project and the role of the different actors.

Shipped by train
using only the
consumer
packaging

Manufacturing of
speaker
in China

MATERIALS

Limited edition
“Upcrafted” range

Warehouse
in Sweden

Recycled
Sold online
Repaired

Consumers

Sold second-hand
(in development)
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Transported
by truck

6. Project
The Transparent Speaker is fully
committed to sustainability and
coherent with this vision, achieved
through careful examination of every
stage of the life cycle. This is true of the
aspects of the product that are visible
to the client as well as those behind the
scenes. The speakers are designed for
repairability, durability, updateability
and recyclability. The manufacturing
process also reflects these values.
The aim of this project was to create a
speaker that could last a lifetime while
offering excellent sound quality. The
speaker is repairable and upgradeable
thanks to its modular design.
This modularity also allows for
replacement of parts in case of a
technical standard shift. This allows
for more flexibility for the user to
update the product and fights planned
obsolescence. This adaptability has not
only been good from a sustainability
perspective but also from a business
one, as the product has lasted through
technological change and probably also
will in the future.
Its success is in big part also due to the
excellent sound quality they provide.
From the beginning they designed
for this in mind although the music
compression standard then offered low
bitrates and thus lower quality than is
currently available. Their investment in
components of a higher range proved
worth it as music streaming now offers
better quality.

polluting of the transportation means. The
environmental cost of shipping has also
been a large focus for Transparent Sound
which has brought them to make decisions
such as reducing the packaging to only
one used for both shipping and as the final
packaging. Once the product is sold it is
then shipped by road to their consumers in
Europe using the same box.
Transparent Sound is open to criticism
while being very critical with themselves.
They continue to develop all aspects of
the project to become as sustainable as
possible. They are excited to see what the
future has to offer in terms of technology
that will allow them to further improve
their sustainability commitment, such as
robotics that could allow them to take the
production to Sweden, thus minimising
their transportation environmental cost. It
is their plan in the next five years to create
a take-back scheme. Currently, that is not
feasible due to their scale and production
volume. Their first attempt at closing
the loop has been to develop a limitededition range of speakers handmade by
artisans using recuperated materials from
production called “Upcrafted”.
This product demonstrates that
sustainability does not have to be at
odds with the rest of the product’s
characteristics, and that the transparency
and clarity of a product like this can be very
attractive for consumers.
KEYWORDS: Repairability, working
conditions, evolution, take-back scheme.

The speakers are manufactured in
China under fair working conditions,
reviewed by the designers themselves.
Their recent move of warehouse from
the UK to Sweden enables the product
to be shipped from the factory to the
warehouse by train, which is least
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3. Mamukko. Ecoinnovation thanks
to a new material combination.
TAGS: Upcycled materials, upcycled liferaft, sustainable, upcycling,
design strategies, experimentation, new production processes
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1. Project definition
Mamukko (Kinsale, Ireland)
2011 -

nearly all the products they have made,
but as a result of the sheer amount
of new designs they create, they have
stopped making some of the older
designs. They are always constrained
by the supply of fabrics they source.
Therefore, they make small batches
of limited edition ranges and one-off
designs. Although they could repeat
some of the designs, when the quantity
of certain sails or fabrics allows it, they
have until now preferred to reinvent
themselves while enjoying constantly
coming up with new innovative ideas
and products. They continuously
update their range and therefore, they
recommend customers to periodically
check their website if they are curious
about what Mamukko is now up to.

Two Hungarian brothers, Levante and
Attila Magyar, are behind the creation
of the company Mamukko, based in
Kinsale (Ireland). Having experience in
leather craftmanship, they preserved the
traditional knowledge that was passed
down in their family for four previous
generations. But their creations have
an added value: the textile used in the
creation of their bags, comes from waste
nautical material.
Initially, they used a basic template
they acquired from their family, which
they enhanced overtime, by combining
sustainable new materials and urban,
aesthetic designs. Thus, by utilising
damaged sails and recycled leather,
Mamukko forged the way forward,
instigating Upcycling criteria in Ireland.
They incorporated a ‘Hugo Boss’ sail,
from the brand’s racing yacht, then
added recycled leather. This new material
blend allowed them and their work to
stand out and push it to a new level.
By Upcycling material from local sails
and famous international sail brands,
they created opportunities to reach the
public and explain their philosophy:
“Look first to our own environment for
our needs, find that which is unwanted
or has fulfilled its original purpose, yet,
still retains intrinsic value, then rescue,
and transform it into a new, useful and
beautiful companion that can aid us and
others in our daily life. “ This philosophy
transcribes physically into unique
handcrafted bags made from Upcycled
materials.
They manage every aspect of the
circular journey, from sourcing the
fabrics, to stitching the pieces, along
with photographing the final products
to present the outcome. Their business
model and production style are not
traditional. They design and make new
products every week as their supply is
never the same. They keep templates of

However, one event has greatly shaped
their brand: the Dutch Tall ship, Astrid,
sunk at the mouth of Kinsale harbour
on 24th of July 2013. This opportunity to
acquire different fabric from a beautiful
Tall ship helped reinforce the sea related
element of their brand. Further, they
realised the potential of Upcycling
life rafts, which had never been used
as a material in the bag market. This
innovative source of material had the
potential to push the identity of their
brand further: bags made with Upcycled
materials from the sea. Moreover, it
allowed them to expand their brand,
thanks to the new possibilities of this
strong, rainproof and efficient material, at
the same time offering a solution to the
Life raft waste problem.
The next step in the evolution of this
project was to find the answer to
the following questions: how to find
providers, where to stock and clean the
Life rafts, whether the material would
adapt to the handcrafted handbag.
KEYWORDS: Damaged sail,
craftsmanship, waste nautical materials,
upcycling, liferafts, waste problem,
rainproof, multidisciplinary team
50

Timeline

Creation

2011

Acquiring first sails

Finding stakeholders

Launch

1. Mamukko is created
Using passed-down leather work
knowledge to create a sustainable brand

2. From sunken sail ship
July 2013

3. Partnership
With Hugo Boss as it is a famous ocean
race sail brand, to recycle their waste

4. Limited edition bags from race sails
Due to limited manufacturing capabilities as
the products are handcrafted

5. The Dutch Tallship Sinking
Event that highlights life raft use

6. Recycling decomissioned life rafts
Obtained across Ireland

2014

Next steps

7. New material development
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Information seek
Information obtained
from surveys and their
experience in the market

Opportunity

!

Problem detection

Problem 2
Mamukko creates daily
use wearable product.

Problem 1
Surplus material of
life rafts

!

A daily use wearable bag made with
a material created for extreme situations.
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2. Research
In using the materials sourced from life
rafts, Mamukko entered a bigger industry
than they had expected. Life rafts
currently represent a growing industry,
which, will consequently generate ever
more waste in the future.

Through this research, the opportunity
became clearer: the main question for
Mamukko became how to transform
a material created for an extreme
situation in the sea, into one for daily use
as a wearable product. They took this
opportunity as an interesting challenge
and a great topic to expand their
knowledge on nautical materials.

Technavio’s market research analysts
forecast the global inflatable marine life
raft market to grow at a CAGR of close to
4% during 2017-2021, according to their
latest report.

KEYWORDS: Direct observation,
information from reputable sources,
seaborne vessels, waste generation,
global inflatable marine life, Cruise
Industry, seaborne trade, inflatable
marine liferafts

The report also lists ocean, offshore, and
coastal as the three major application
sectors, of which the ocean sector
accounted for more than 56% of the
market share in 2016. According to
Neelesh Prakash Singh, a lead analyst
at Technavio for power research, “The
growth of the market is mainly driven
by an increase in the demand for naval
vessels, owing to the growth in the
cruise industry and seaborne trade. This
demand is likely to have a positive impact
on the demand for inflatable marine life
rafts which are a necessity for seaborne
vessels.”
A growing industry also means an
increase in waste generation. The two
main types of life rafts are inflatable or
pressurized, neither of which can be
packed again once deployed, which
makes them useless. Most companies
do not currently recycle their waste and
therefore it ends up destroyed or burnt.
Few companies around the world recycle
life rafts but this process is expensive,
complicated to manage and it requires
a material transformation. It involves
a large amount of energy and carbon
emissions. Thus, it is not profitable for
companies to invest in doing so.
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The Mamukko bags are produced with upcycled liferaft,
thanks to a recycling process developed by them and to
a washing system installed locally.
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3. Analysis
The two Hungarian brothers waited a
year before beginning to work with this
new material, to further develop their
idea. Upcycling was a new opportunity
and challenge they brilliantly decided to
take upon by relying on their knowledge
of sewing.

As a result of this process, they grew
familiar with this new material, first,
remodeling some of their classic designs
to include Life raft rubber, then, with
experience, allowing the rubber to inspire
new functional designs. They remain
open to work on a larger scale with
certain grades of Life raft, as most of this
material is shredded when it comes to
the end of it’s original nautical purpose.

The first step was to recover the Life
rafts that had been saved by the Coast
Guard and the RNLI rescue. They then
learned how to work this new material
as well as how to combine it with
leather. This analysis came in the form
of experimentation. Thanks to their
workshop, they already had all the
necessary tools to transform the Life raft.

They now collaborate with appropriate
companies and individuals who are able
to supply them with decommissioned
Life rafts. The early years Mamukko
worked with various unwanted materials
found locally, now, they rescue unwanted
rubber, damaged or old sail cloth and
old leather, all destined for landfill,
this has become Mamukko’s mission.
A combination of quality materials,
each with their own unique history, an
aesthetic eye for beauty, along with
sound application of design principles
and skills, teamed with an innate
understanding for customer’s urban life
style needs, all these elements are not
enough to keep Mamukko producing
sustainable Upcycled products. The will
and desire to make the world better
in their local environment, using all
they have, to make, if even just a small
difference, is the main reason Mamukko
is still here to tell their own story. They
offer marine companies and government
agencies a solution to lessen their carbon
print, thereby closing the loop.

They quickly realized it needed special
preparation as a post-consumer product,
starting with power washing the fabric in
industrial washing machines.
They then identified a set of problems
that arose from using life rafts as a fabric
for bags. Firstly, the life raft is, obviously,
a post-consumer material. It has already
been used and been in contact with the
sea which presents a hygiene hazard.
Secondly, they did not know how daily
use would affect the life raft material’s
properties. It is designed to prevent
stretching during an emergency in
the sea and not designed to be worn
as an accessory. Finally, the supply of
this material is limited in Ireland. The
objective was to acquire this material
in reasonable quantities to allow for the
development of several ranges.
Once the fabric was ready, the challenge
they faced was the rubber in Life rafts
and leather had very different properties.
While leather is a very elastic material,
Life raft rubber does not allow stretching.
So they experimented with design to
find out what materials would work well
together.

KEYWORDS: Analysis by experimentation,
search of qualified providers, design
collaboration, Post-consumer product,
decommissioned life rafts, Upcycled.
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ANALYSIS

Motor group defines the
analysis strategies

Adaptation of
the materials

Find
suppliers

Requirements
of the design

Decommissioned
life rafts
Appropriate elasticity

Liferaft
manufacturers
in Europe

Unique designs

Ocean
race sails
Material mix

High quality product

Leather
Appropriate
material blend

Liferaft recycling
and preparation

Final Concept
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The MG has the task of checking the result of each of the phases before moving on to the next

Project start

New material
Test and experiment with material

Experimentation

Testing properties of
different mixes of material

Redesign template based on earlier versions

First prototype validation

Develop range

Extend range by changing aesthetic
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4. Concept
Once they found a way to combine
these two materials, the prototyping
process took about two days. Their goal
with this project was to create an ecourban vertical laptop bag, made from
a combination of liferaft rubber and
leather, that could accommodate a 15”
MacBook computer and had a shoulder
strap that was functional in an urban
environment, on the road or on a bike.
To do so, they worked with Marc O’Rian,
with whom they discussed ideas for
the design, but also with the previous
owners of the Tallship Astrid, with whom
they made a deal to recycle the life rafts
as well as to be able to use the original
Tallship Astrid logo for the bags.

There was no need for user testing
as it was developed from an already
successful template. Marc O’Riain kept
one of the bags which he uses to this day.

KEYWORDS: Handcrafted bag, limited
edition, unique design, test and
experiment with material, project start,
testing properties.

They began to design a bag based on
the template of one of their past models
that found great market success. The
aim was to devise an ergonomic design
with straps and a comfortable handle to
facilitate transportation, along with a size
that would fit a 15” laptop.
Levi Magyar, textile artist and designer,
sketched the idea he had for the bag and
started working on the prototype right
away by creating patterns from paper,
cutting them from sails and stitching the
parts together. Once the prototype was
ready, the template was approved and
Levi crafted more of them.
The cutting is done manually and is
an important step. In order to have an
original and authentic Liferaft feature
on each bag, such as text or arrows, the
pattern placement has to be strategic.
The goal was to optimize the amount of
the Liferaft material used while creating
each bag.
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5. Prototyping
The prototypes were made from a
material combination of sail fabric and
leather and then crafted employing the
same template used for the Liferaftleather combination, using recycled
paper to create the patterns.
While prototyping they had to keep
in mind that because they were using
a post-consumer material, the textile
would not come in a roll and thus
it would require special care in the
optimisation of the material. This was
already one of their practices due to the
short supply and their sustainable values.
As a result of this stage they created
a limited-edition range comprised of
five bag models called “Astrid Life raft
Designers”. These were made using the
salvaged sails and liferafts of a historic
tallship named Astrid. The bags were sold
in their shop in Kinsale between 2014 and
2015.
This range marked Mamukko’s first step
toward becoming a pioneer in Life raft
upcycling in the sustainable market.
Since then, they have created more than
5,500 bags from recovered fabric. They
continue to search for new fabrics to
upcycle, delivering the resulting bags
around the globe.

KEYWORDS: Functional prototype,
material tests, extended range.
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IDEA

“Designer”
5 models for the first range

Material tests

“Astrid Life raft Designer”
The design is always changing
as the material supply is always
unique. Models and colors
are adapted accordingly.
They launched 6 pieces with
new colors and 15 with brown
leather.

Adapting design
to materials

Preseries
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Mamukko bags are handmade and precisely cut to
optimise the unique graphics in the material. They
prefer to preserve the authenticity and the strength of
the material by keeping its original aesthetic.
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Mamukko
The MG coordinates the project and the role of the different actors.

European Liferaft Industry Liferaft industry supplies rubber liferaft material.

Leather

Life rafts
Sourced from
around Europe

Damaged
ocean race
sails

Materials are washed
Employing industrial
washing machines

Bag is designed
Based on
material supply

Pieces are cut
From Mamukko’s own
unique patterns

Consumers

Online

Pieces are sewn
together into
final product

Mamukko store
In Kinsale, Ireland
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6. Project
Having an experience in leather
craftmanship, Attila and Levente make
modern bags using upcycling criteria.
Their innovation consists in reusing a
material that is new to the bag market
and transforming it into new products
with added value.

artisanal skills and a beautiful design.
They are demonstrating the value of
rethinking the purpose of a material and
applying it outside of its typical domain.

Mamukko’s system is sustainable from
a social, environmental and economic
point of view, and it’s growing in
popularity within the sea industry abroad.

KEYWORDS: Recycled material,
experimentation, new material
combination.

As explained in previous sections, most
inflatable and pressurized life rafts are
not reused or recycled. Mammuko gives
these strong, high-quality materials a
second use through multiple processes.
The small scale of the company
facilitates local production, with a
supply from around Europe. Basing
their manufacturing in Ireland has had
a very positive social and environmental
impact. The material is stocked, washed,
and prepared for processing in Ireland by
Mamukko and sold in their shop based
in Kinsale or online and delivered around
the globe.
Although leather has the opposite
properties to those of a life raft, the
combination of the materials was
possible due to Mamukko’s expertise and
a lot of experimentation, which resolved
all the issues that initially arose.
It is important to highlight the example
they are setting within the fashion
industry by succeeding to sell highquality, luxury products from a material
that would otherwise be discarded
and perceived as waste. They are not
only giving this material a second use,
but adding value to it through expert
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4. Novell coffee capsules,
a family-owned company
rethinking its business model
TAGS: Compostable, food packaging, sustainable
design strategies, Fair-trade.
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1. Project definition
Compostable coffee capsules (Spain)
2016 - 2018

In order for the capsules to be completely
zero-waste without compromising
the quality of the coffee or the user’s
experience, Novell put a lot of effort in
the selection of suppliers. While many of
them promised a suitable compostable
product, they failed under the harsh
conditions the capsules must endure
when being used in the coffee machine.
After hundreds of tests, a capsule made
from compostable plastic sourced from
corn met all the necessary requirements.
The plastic pellets are supplied by BASF
and the capsule solution by Capsul’in, a
manufacturer from Luxembourg, who
now supplies all of Novell’s capsules.

Novell is a family-owned company
born in 1958 as a coffee roaster and
has managed to grow and succeed in
the highly competitive coffee market.
They have traditionally followed a
B2B business model selling coffee
in the “Horeca” sector, that means
Hotels, Restaurants and Cafés. Their
compostable coffee capsules have
enabled them to expand into a B2C
strategy. This product, which is first of
its kind in Spain, has also allowed them
to directly strengthen one of their core
values, sustainability.

Currently, Novell’s capsules are now
being sold in multiple retail chains
around Spain such as Veritas or El Corte
Inglés. They are now expanding into
Europe by working with international
distribution chains that will stock
their products abroad. They are also
trying to expand their customer
base by introducing the product into
public administration offices as their
sustainability values and vision are
usually in line with Novell’s.

In 2016 Novell started to see the huge
negative impact that traditional coffee
capsules, a very popular product in
the coffee market, were having on
the environment because of the
combination of an inorganic material
such as aluminium or plastic and an
organic one like coffee. Therefore, Novell
decided to take on the challenge of
creating a compostable coffee capsule.
Their commitment to sustainability does
not end at the Cradle-to-Cradle capsule
design, but is reflected in every aspect of
the product such as the coffee which is
certified organic and Fair-trade.

Novell’s aims to be viewed as a
competitive, quality member of the
coffee capsule market with an average
price and a high sustainability value
while also being a great example of
organic, zero-waste products.

The capsules are 100% compostable as
are all the components: the capsule, the
paper filter, the adhesive and the fairtrade organic coffee itself have all been
carefully chosen to meet the necessary
criteria. While the aluminum in other
capsules on the market is recyclable, it
relies on the user to empty the capsule
of all the coffee and put it in the correct
bin which defeats the commodity and
convenience that capsule users are
looking for in the first place. Novell’s
capsules are completely compatible
with any Nespresso machine -the most
extended format- and achieve a lower
price than the average Nespresso
capsule.

KEYWORDS: B2C, B2B, bioplastic,
compostable, supplier research
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Timeline
Presence in market

1. Novell has been selling coffee since 1958
Successfully following a mainly B2B model

Research

2. Market research
Novell finds that there is a growing demand for
sustainable products internationally

Development

3. Supplier search
For the whole capsule to be compostable they
had to find the right suppliers for the capsule,
the paper filter and any adhesive used.
4. Testing
Mechanical and product tests to make sure all
the components performed at their best under
the required conditions.

Launch

5. First product sales
Across Spain
2017
6. Catalunya Ecodesign prize
October 2017

Next steps

7. Grow retail presence
Consolidating in the Spanish market
Expanding around Europe

8. Further improvements
Research to remove plastic bag currently used
to protect the capsules
2020 objective: 100% of the coffee sold will be
certified ecological
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Information seek
Information obtained
from surveys and their
experience in the market

Problem detection
Problem 1
No sustainable alternative
to traditional capsules

Growing demand
for sustainable
alternatives

!
Problem 2
Environmental
impact of aluminium
Nespresso capsules

Success of
compostable
packaging in
other sectors

Compostable
alternatives don’t
reach the desired
level of quality

!

Compostable
coffee capsules
with high quality
organic coffee
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2. Research
The convenience of the Nespresso
capsules for users has made them very
popular. Preapring a coffee with them is
fast, clean and provides a good quality
result. Their main issue is the huge
environmental negative impact that
they cause, because of the complicated
recycling of the aluminium-coffee mixed
waste.

The results of the research phase made
it apparent that it was not only an
untapped place in the market but also
desired by consumers and necessary
environmentally.

KEYWORDS: Direct observation,
experience.

Although the responsibility of the action
falls on the user, the cause of the issue is
a design flaw. The capsules are popular
in a market of busy individuals and it is
convenience they are after, which clashes
with the fact that to be recycled the
capsules must be opened and emptied.
Nespresso provides this recycling service,
but requires the consumer to return the
capsules to the shop. The reality is that
none of these actions are usually done,
so a material of a great quality such as
aluminium is usually lost in a contanier
mixed with organic waste.
It is important to consider that every
cup of coffee generates 3g. of aluminum
waste and their consumption is growing
9% per year.
Although there are alternatives to
aluminum capsules, none of the
materials present a sustainable option for
consumers. Novell’s research found there
was a growing interest of both general
and coffee consumers in sustainability
through international studies.
They also found that similar products
to compostable coffee capsules had
found success in Switzerland and the
UK, and that there was an apparent
motivation towards sustainable products
not only by the standard consumers but
by governments though regulations.
Their experience in the market and their
supplier’s also gave great insight when
it came to the possible success of the
product.
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Novell took over a year to perfect the blends out of
a pool of more than 150 for which they tested the
grinding, the roasting and the amount of coffee in
each capsule, to get a product that standed out not
only because of its sustainability but also its qualityprice relation.
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3. Analysis
As the MG, once Novell identified
the opportunity of compostable
capsules, they had to ensure they had
the necessary capabilities within the
company to launch a product that was
so new to both them and the market, as
well as to find the appropriate suppliers
to create the high quality product they
wanted to bring in.

and how finely it was ground. Another
criterion was for the capsule to be
compatible with Nespresso machines
and to ensure it didn’t cause any faults
short-term or long-term in the machine,
which would make the consumers lose
trust in the product and the company.
This meant the materials used had
to endure conditions such as high
temperatures and pressures without
losing its effectiveness.

Novell is comprised of a directive
team which oversees the company, a
quality and production department
which ensures the product is up to
the standards of the company and a
marketing and design department
which works on the product being
commercially successful. Every agent
within the group was involved in
every stage of the development which
ultimately resulted in a successful
product.

In order to develop a product that met
all these criteria, Novell assessed the
materials of multiple suppliers which
mostly failed the mechanical tests they
underwent. Capsul’in passed all the
standards and was thus chosen as the
supplier of the capsules, which are made
from a material supplied by BASF. The
paper filters were also carefully chosen
to meet the same requirements and
around 150 blends of coffee were tested
in order to guarantee the quality that
characterizes the brand.

The MG set a series of requirements
for the design that later informed the
decisions made about the product and
the suppliers.

As a result of this process, the
compostable capsules went into
production resulting in 3 million capsules
sold to date, and entered the market.
Since then Novell has won Catalonia’s
Ecodesign Award (Premi Catalunya
d’Ecodisseny).

From the beginning they knew they not
only wanted a biodegradable product
but a compostable one. An important
requirement was for the quality
and flavor of the product to not be
jeopardized during the process.
In order to guarantee this aspect,
they had to perfect the product as the
capsules presented a new coffee making
process which required great attention
to the type of coffee, the degree of the
roast, the amount of coffee per capsule

KEYWORDS: Interviews with
stakeholders, material tests, supplier
research.
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ANALYSIS

Motor group defines the analysis strategies

Interviews with
stakeholders

Requirements
of the design

Adaptation of
the materials

Capsules
Capsul’in
Catalan Waste
Agency

Compatible with
Nespresso machines
Completely
compostable

Paper
filters
Material tests
Organic
coffee

HIgh quality product

Appropriate material and
coffee blend

REGULATIONS AND PERMITS

Final Concept
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The MG has the task of checking the result of each of the phases before moving on to the next

Project start

Find the appropriate suppliers to develop
a compostable capsule

Search

Testing

Find the right coffee blends
Elaborate
blend
Test
150 different blends

Iterate

Novell offers a range of different coffee blends
all in compostable capsules
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4. Concept
The fact that the compostable capsules
had to be compatible with Nespresso
machines meant that there was not
much room for an innovative design
aside from the material selection.
Because the Nespresso capsule patent
recently expired it was relatively easy to
devise a final design for the capsule in
terms of shape, size, etc. but as previously
mentioned, this involved a huge effort to
find the right compostable plastic, paper,
etc.
The aspect that required most attention
in the design was the blend of organic
coffees, as it had to be carefully tried and
tested in order to make sure the flavor
of the coffee was not diminished by the
process the capsules go through.
Compostable plastic tend to not resist
the contact with high temperatures, so
it was a great challenge to get a result
that worked correctly inside the coffee
machine.
Thus, as explained in the previous
section, Novell took over a year to
improve and achieve the right blends out
of a pool of more than 150 for which they
tested the grinding, the roasting and
the amount of coffee in each capsule, to
get a great result with the specificities
of capsules, different from the ones that
ground coffee or coffee beans need.
Novell now offers a range of blends for
their capsules.

KEYWORDS: Standard design,
trial and error.
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The Novell compostable coffee capsules allowed the
company to reach other markets besides the Horeca
one, with capsules that are being sold in some of
the biggest retail chains all over Spain and soon
around Europe. Simmilarly to other Novell products,
businesses purchase the capsules online or from
Novell’s customer service, which has enabled Novell to
introduce their product into big corporations or public
administrations that want to reduce the impact of the
coffee their workers drink.
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5. Prototyping
Unlike the conceptual stage, the
prototyping phase was the one that had
the most effect in the development of
the Novell’s product. The product both
underwent mechanical and product
testing in order to determine the
appropriate suppliers and coffee blend
respectively.
The mechanical tests consisted in
testing the different materials against
the pressure, temperature and humidity
the capsules had to be able to endure.
Multiple suppliers which promised a
compostable effective product failed the
tests which resulted in Capsul’in being
the chosen supplier as it surpassed the
necessary characteristics of the material.
The product testing regarded the
coffee blend, which as explained before
was a long and tedious process in
order to ensure the quality was up to
the companies standards. The coffee
preparation process used when using
capsules affects the coffee differently
to any other as thus the coffee’s every
attribute had to be detailed to excel as a
product.
The result of this stage that involved
hundreds of tests of materials, blends,
suppliers etc. became a product that
assured the quality that Novell wanted
to achieve, in the desired price range
and with the environmental aspects
that were established as a goal, facts
that demonstrate the importance of the
prototyping phase they designed and
followed.

KEYWORDS: Material tests, product
testing.
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IDEA

Mechanical testing of
capsules

Trial error process

Resistance tests

Product
testing

Coffee blend, type, roasting,
grinding and amount per
capsule

Trial error process

Appropriate capsule
and quality blend

Preseries
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Novell
The MG coordinates the project and the role of the different actors.

CERTIFIED
ORGANIC COFFEE
(grown in the

PAPER FILTER

intertropical zone)

COMPOSTABLE PLASTIC
PELLETS
by Basf
CAPSULE
by Capsul’in

In-house
Transported by production
by Novell
truck

Transported
by boat

Used for agricultural purposes
B2B sales
Through customer
service or online

B2C
sales

Compost
(12-20 weeks)

Stores

Businesses

Disposal in organic bin
Consumers
Used capsule
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6. Project
From the start Novell’s compostable
capsule was designed in the shape of
a circular system. This required great
efforts in finding the right materials
that both portrayed the philosophy
of the company but also withstood
the conditions which capsules must
endure. Thus, finding the appropriate
suppliers became essential. This project
was innovative in the sector and very
ambitious, exceeding the internal
capabilities of Novell, so picking the right
travel companions was strategic.

products they buy. Anyone can find the
Novell compostable capsules at multiple
retail chains all over Spain such as Veritas
or El Corte Inglés and soon around
Europe.

Novell outsources the production of their
capsules to Capsul’in which are supplied
the compostable material in the shape
of pellets from Basf. The capsules are
then shipped to Novell by truck along
with the paper filters and the certified
organic coffee, which is grown all along
the intertropical zone and transported to
Barcelona by boat.

Once the consumers have used the
capsule, it can be disposed of in any
organic waste bin. The capsule will take
12-20 weeks to decompose, fact that
considering a system that reintroduces
the organic waste as compost, as we
have in most of the european countries,
it can be used in agriculture or to fertilize
parks and improves the circularity of the
product.

Simmilarly to other Novell products,
businesses purchase the capsules online
or from Novell’s customer service, which
has enabled Novell to introduce their
product into big corporations or public
administrations that want to reduce the
impact of the coffee their workers drink.

Once all the necessary components
arrive at Novell, they fill the capsules with
the carefully chosen coffee blend and the
finished coffee capsules are packed for
the consumer.

Novell wouls like to manifest the they
wish to lead this change of mindset
in the producers of coffee in capsules,
which will bring about a global
improvement when other competitors
adapt to sustainable systems. It should
be everyone’s wish.

While most of the Novell’s products
are sold employing a B2B strategy,
the capsules facilitated a B2C model,
allowing the company to reach
distribution chains and supermarkets.

KEYWORDS: Bioplastic, compostable,
compost, food packaging.

They reached mass market by offering a
product with a great price-performance
ratio that also fits well within a
responsible purchase criteria in response
to the growing numbers of consumers
who are worried about the impact of the
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5. Frisian sweater, sustainable design
strategies for the clothing industry
TAGS: Circular textiles, local production, biodiversity, waste materials.
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1. Project definition
Frisian sweater
(Fryslân, Netherlands)
2016 - 2019

Just a few months later they launched a
crowdfunding campaign which proved
very successful as they acquired 55,000
€, 15,000 above their asking amount.
After the crowdfunding they started
producing the garments which by the
end of 2018 were sent to their clients.
This batch was sold as a collector’s pieces
until items last as they have now fulfilled
the goals they set at the start of this
project.

After the Leeuwarden-Fryslân area was
awarded as the 2018 culture capital
of Europe, Erfskip was tasked with
developing a souvenir that had to be
coherent with the values they wanted
to promote, it had to be sustainable and
as much as possible locally produced by
Frisian people. This is when they decided
to partner with Loop.a life, who are
focused on circular clothing, to create the
Frisian sweater.

These goals were to boost the local crop
biodiversity in the area, reduce waste,
promote Frisian heritage, enhance the
maker industry of the area, develop a
demand for flax crops and develop a final
product that could be used in the area as
a best practice model for other designers.

They developed the concept of a sweater
and vest family that had to be locally
produced with locally available materials,
and clearly linked with the Frisian
heritage. They wanted the clothes to
be made from repurposed wool from
old sweaters of the Frisian people along
with linen made from locally produced
flax. Erfskip itself would help boost the
production of these crops with the
collaboration of the Flax Museum. The
sweater’s aesthetic was inspired by the
traditional Frisian costume and the
patterns created by the flax sheaves
as they were set out to dry in the area.
These criteria were given to the designer,
Berber Soepboer who co-designed with
Erfskip and Loop.a life to the final shape
and the finishings.

These goals have been exceedingly
achieved as multiple farmers have
pledged to continue growing flax after
this project ended, a local vocational
school has been inspired to create a
sustainable textile lab, the local recycling
companies have become more aware
of the value of separating textiles
(specially cotton, denim and wool) and
more than 200 locals have reached
out to offer their garments for the
production of the Frisian sweater, which
in itself demonstrates the growth of the
community.
Their total production of 1500 garments
has saved 750,000 L of water and 5kg
of CO2 compared to other production
processes.

These were turned into prototypes
which were later tested by potential
customers at the Dutch Design Week
2018. They found great success there
as they were even approached by large
clothing brands who were interested
in their product. Erfskip and Loop.a life
then sought after launching customers
such as Omrin or the municipality of
Leeuwarden who ordered a large amount
of garments which provided them the
margin they needed to continue with the
product development.

Keywords: partnership, local production,
crowdfunding, launching clients.
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Timeline
Leeuwarden-Fryslân is
awarded 2018 culture
capital

Partnership

1. Erfskip is tasked with making a
sustainable souvenir
It had to be sustainable and locally made

2. With Loop.a Life
They met at dutch Design Week in 2016
Definition of MG.

Design

3. Codesign with Berber Soepboer
Developed a design linked to
the heritage of Fryslân

Launch

4. Launch clients found
Omrin, The Leeuwarden Municipality among
others were the first customers.

5. Prototypes developed
In all sizes for potential customers to try on before the crowdfunding at Dutch Design Week
2018.
6. Crowdfunding
acquired 55,000€, 15,000 above asking.

Final steps

7. Garnments sent to
crowdfunding customers
Dec 2018

8. 2nd batch produced
Last batch of 2018 pieces as collectors items.
Feb 2019
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Information seek
Information obtained
from experience in the
market and partners.

Problem 1
Little sustainable development of the area

!

Problem detection

Problem 2
No previous research
in the manufacturing process they
required

Not enough biodiversity in agriculture of the area
No demand and
thus no invesment
in recycled textiles

!

Garment line that will
create a demand for
recycled goods and
renewable crops, thus
boosting the local
economy
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2. Research
Eileen Blackmore from Erfskip has been
working in the development of the
Leeuwarden-Fryslân area for many years
now, having participated in a three yearlong project led by the European Union
that looked to recover crafts in Europe
and the spin-off of several projects
linking design to crafts and sustainability.
It was through her experience managing
several projects that she was aware of
the status of both sustainability and
agriculture in her area. This area had
traditionally grown flax, which is an
excellent renewable rotation crop, but
through the years the agricultural sector
of Leeuwarden-Fryslân had lost the
diversity in their offer, due to the focus on
specialization.
This fact prompted the motor group to
create a garment range that boosted
the local recycling of textiles and flax
crops to create linen. This is when they
had to start the second stage in their
research. As their concept required a new
manufacturing process, they had to carry
out a lot of research to know if it was
feasible and if so, how to do it.
The wool is sourced from old, discarded
sweaters which are then sorted by colour,
shredded, felted, spun and finally knitted
into the final garment along with the
linen and PET. As the wool is sourced
from sweaters, its wool has already been
spun to create the garment. When they
spin it after shredding and mixing, it
constitutes a second spinning process
which greatly improves the strength and
feel of the wool. This aspect meant that
in using recycled material, the quality of
their product was improved.
KEYWORDS: renewable crops, recycled
textiles, demand, local economy
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The design for the Frisian sweater is inspired by the
traditional Frisian costume and the patterns of the
sheaves of flax drying in the Frisian fields.
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3. Analysis
It was important for the MG to fully
define the direction of the project before
delving into the design. Its feasibility
had to be ensured in this particular
community and the constraints of
each stakeholder had to be known
beforehand.

Moreover, another essential part of the
project was Ellen Mensink from Loop.a
life. Her experience with sustainable
fashion and marketing played a key role
in the development of the garments and
the succes of the crowd-funding.
After and in parallel to the research phase
they defined a set of design criterial
for the garments. The sweater had to
be linked to Frisian heritage and to the
Frisian people. Therefore, they decided
to create garments designed to fit the
average Frisian person, as they are quite
tall, through the implementation of
longer sleeves. Additionally, the system
behind the sweater, including the
sourcing of materials and production,
had to be sustainable and have a lasting
positive impact on the community.

According to Eileen Blackmore, the initial
driver of this project, “80% of your time
should be spent orienting the project
in your area, finding stakeholders and
creating your network. This is the most
important part when building a project.”.
In this case, they found partners such
as Omrin and The Salvation Army to
participate in the production line of the
project though the sourcing of the wool
from discarded sweaters. This was an
essential step to define within the project
as without it the design would not come
to reality.

After the design criteria and the system
behind the Frisian sweater started to take
shape, the brief was finalised.

The other material in the garments was
linen made in part from local flax. One
of the intended impacts of this project
was to boost the biodiversity of crops
in the area, by creating a demand for
flax as well as to create the systems to
ensure it was a sustainable investment
after the project ended. This is why the
partnership with the Flax Museum was
essential.

This was to design a sweater and vest
family that was clearly linked to the
heritage of Fryslân through the aesthetic
inspiration for the knit provided by the
traditional costume and the patterns
made by drying sheaves of flax in the
Frisian fields. The garments would
be sustainably sourced and locally
produced to the possible extent.
The garment also had to reflect the
sustainable aspect in order to become
an icon in the community of heritage
and environmental consciousness. The
launch of this product should help boost
the livelihoods of the locals through
increasing demand for certain materials,
while helping put systems in place
that could ensure these practices were
sustainable for their growers after the
Frisian sweater was discontinued.

Another aspect that they set to define
from the beginning was what they called
“go or no-go moments”. These were
critical moments in the development
process of this product in which they
would decide whether or not to continue
with the project based on the success of
that step. The stages they defined were
the testing of the material, in which if the
resulting material was not up to the set
standards, they would stop the product;
finding launching customers and setting
up a successful crowdfunding campaign.
Thankfully all these stages went
exceedingly well and thus, the Frisian
sweater became possible.

KEYWORDS: launching partners,
crowdfunding, stakeholders, network.
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Analysis

Motor group defines the
analysis strategies

Finding stakeholders

Define plan and
critical moments

!

Requirements
of the design

Omrin
Material testing

Link to heritage

The Salvation
Army

Leeuwarden
Municipality

The Flax
Musueum

Finding launching cutomers

Sustainable production
and material sourcing

Crowdfunding
campaign
System in place

DEFINE SYSTEM AND ROLES

Final Concept
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The MG has the task of checking the result of each of the phases before moving on to the next

Project start

Find the appropriate suppliers to develop
Frisian sweater

Search

Testing

Berber Soepboer designs the sweater

Frisian sweater is composed of a sweater and
a vest for both men and women.
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4. Concept
As mentioned in the previous section, the
Frisian sweater required the motor group
to put equal or more thought to the
system that need to be in place to make
it possible than the effort to develop the
design itself. Fortunately, due to their
background they already had a built
network in the area and they quickly
built their partner relationships. After
specifying the participants in the system,
they begun developing the right blends
of material.
The wool required a bit of testing on its
own due to the innovative process that
was devised. After this stage new tests
were carried out to achieve the right
wool-linen blend.
Once these basic aspects of the Frisian
sweater were resolved, Berber Soepboer
was tasked with the design. This stage
was done adding the Frisian part to the
design through constant communication
with the MG. The aim was for the Frisian
sweater to cover the needs of both men
and women and offer a modern design.
As a result, the Frisian sweater became
a sweater and vest range for men and
women respectively with a knitting
pattern inspired by Frisian heritage.
KEYWORDS: Testing, blends, design,
range.
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Using recycled material improves the performance and
quality of their product. The wool is spun twice which
greatly increases its strength.
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5. Prototyping
The design was complemented by
the various tests that were performed.
These consisted in testing the threads,
the colours, the patterns and finally the
shape of the final design.
Firstly, thread tests were completed to
evaluate the properties of the material
resulting from a wool-linen blend with
added PET to add strength and durability
to the garment.
Another prototype that was tested upon
was what they called “knit-downs “,
which consisted of creating 50x50cm
textile samples in which they could
evaluate colours and patterns. These
were iterated until the final pattern and
colour were achieved.
Once the group was satisfied with the
material, the design, the colour and
pattern, the final prototypes for the vest
and the sweater were developed. After
these were perfected, prototypes for each
of the sizes in the range they offered
waerecreated. These were used for
internal evaluation as well as a preseries
to show to launching customers and to
potential crowdfunding clients.
This was possible as this preseries was
presented at Dutch Design Week in 2018.
There, the people interested could try on
all the sizes to know which one to request
once the crowdfunding campaign was
launched.
KEYWORDS: thread tests, knit-downs,
pattern, preseries

98

IDEA

Testing of thread

To see al properties when wool,
linen and PET are combined.

Iterations

Knit-downs

Evaluation

Test colours and patterns

Final prototypes of
vest and sweater in all
available sizes

Preseries
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Erfskip and Loop.a life
The MG coordinates the project and the role of the different actors.

RECYCLED WOOL
sourced in Fryslân by Omrin
and The Salvation Army

Divided by colours
by Omrin and TSA

Material shreded
and felted
FLAX
grown in Fryslân
and Belgium

Made
into linen

Wool spun
in France
PET
Consumers

Knitted
in Portugal

Sold

Loop.a life warehouse
in the Netherlands

100

6. Project
It was equally as important for the design
of the sweater and the vest to consider
the sustainability of the product as it was
for the design to be linked to Fryslân.

sent to France to be spun into thread.
In parallel, flax is sourced from Belgium
and Fryslân, as an initiative to boost this
crop in the area by Erfskip and the Flax
museum, in hopes they will continue to
grow it after the Frisian sweater project
ends.

These were not meant to be parallel
values of the product but rather central
ones such that the unique resources of
the area created a bespoke sustainable
model while the sustainable production
of the sweater had a positive impact
on the community, both during its
production and consequently after its
launch.

Multiple farmers have already pledged
to do so. This flax is then made into linen
and sent to Portugal along with the spun
wool to be knitted into the final product
with some PET to reinforce the fabric.
The success of this product has raised
awareness in the area about the value
of repurposing waste material and
promoting renewable agricultural
resources. These practices both
reintroduce great value, the latter
by repurposing material that would
otherwise be disposed of, and the former
by adding biodiversity to the area and a
greater offer for the community to profit
from.

The aim of this project was to create a
sweater that represented the identity
of the Leeuwarden-Frylân area as the
2018 Culture Capital of Europe. It was
important for the motor group to involve
as many local actors as possible, from the
material production to the manufacture
of the product. The sweater and vest
were never meant as a mass production
product, but rather as a collector’s item,
that could also be used to boost the local
biodiversity as well as a best-practice
model for future designers in the area
and around the world.

The full production of these garments
will have saved 750,000 L of water and
7500 kg of CO2 due to their unique and
efficient manufacturing process. The
careful consideration at all stages of
development of these garments have
resulted in two products that stand for
their heritage and for sustainability, in
turn labelling their consumer with the
same values.

The motivation for the product and one
of the main focuses set by the MG for
the designer, Berber Soepboer, was for
the garments to have a strong link to the
Frisian heritage, which inspired its name,
Frisian sweater. This goal was achieved
in the design through the inspiration
for the patterns and shape of the items,
which were refered to the traditional
Frisian costumes and the shapes of flax
sheaves as they were set out to dry in the
area a century ago.

Despite this, the network of material
producers and people that this project
has created and its impact in the
community is probably an even more
important result than the garments
themselves.

The sweater is made from wool which
is sourced by Omrin and The Salvation
Army from old sweaters from the Frisian
community. These are sorted by colour to
eliminate the need for posterior dyeing,
so no water or chemicals are used in
the production of these garments. The
material is then shredded, felted and

KEYWORDS: Circular textiles, local
production, biodiversity, waste materials.
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6. Vectorial system,
improving accesibility with a
sustainable product
TAGS: Recycled materials, recycled plastic, sustainable
design strategies, modularity, design for all
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1. Project definition
Vectorial system (Spain)
June 2009 - June 2011

They are a multisdisciplinary team
formed by a product designer, an
engineer in industrial design, a
commercial manager and a civil
engineer.

Vectorial ® is a modular system to
improve the use of space, accessibility
and mobility in cities. It was designed
and developed by Zicla, a Spanish
company located in Barcelona.

However, the project needed also
the participation of a plastic injection
company to recycle waste into new
plastics.

Guided by the desire to protect the
environment and promote sustainable
development, Zicla contributes to
transforming cities into more sustainable,
inclusive and friendly places. Since 2005,
they have been working to convert waste
generated by the cities and their own
activities, into new materials for industry
and new products for these cities.

Additionally, the project had the
participation of AMB (Metropolitan
Authority of Barcelona) the public
company that manages the public
transport network of Barcelona, that did
a lot of research about accessibility and
functionality that became extremely
helpful to develop a product to
accomplish the requirements of public
space.

Vectorial is a modular platform for bus
stops made with recycled and recyclable
PVC. The purpose of the project was to
make the bus stops of the metropolitan
area of Barcelona more accessible and
sustainable in several aspects. Vectorial
is a compact solution adjustable to the
existing pavement structure with an easy
assembling/disassembling. Due to its
features, it can be installed and removed
easily with only one operator, avoiding
heavy machinery and its economical
disadvantages and allowing quick
adaptation to urban mobility changes.
Moreover, its price is competitive against
the permanent work and also against
other existing prefabricated systems.

The Vectorial system has been installed
by cities of France, Spain, USA, Chile,
etc. demonstrating that its modularity,
functionality and sustainability makes it
perfect for many different urban realities.

KEYWORDS: Waste material, business
alliances, multidisciplinary team, B2C.

Therefore, it is a good example of how
eco-design strategies can be applied
to almost any product to make it
competitive in terms of sustainability but
also in functionality or price, getting an
objectively better result that the products
that the market was already offering.
The motor group (MG) that promoted the
project and connected all of the network
of advisors, partners, suppliers, etc was
the company Zicla.
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Timeline
Research

1. Accesibility research in urban space
Done by AMT (Public company that manages
the public transport in the Barcelona area)
June 2008

Analysis

2. Information analysis
Zicla introudces the information into their
design process

Design

3. Product design
Done in-house by Zicla

Development

4. Technical development
Material tests, engineering, unions, etc.

5. Pilot test
Using the functional prototypes with
users, a real bus, etc.
June 2011

Launch

Consolidation

6. First product sales
September 2011

1

7. Design for reciclying award
October 2011

8. Commercial contacts with other countries
March 2012
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Information seek
Information obtained
from AMT

Problem 1
Accessibility
problems in the
bus stops of the
metropolitan area of
Barcelona

Problem detection

!
Problem 3
No sustainable
design strategies
at all in bus stops

Lack of
manoeuvrability
for the bus driver
Poor access
for disabled
people

Problem 2
Complicated and expensive
installation of the current
bus stops

!

A modular and sustainable
solution for bus stops can
improve accessibility, facilitate the instalation and be
more sustainable.
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2. Research
This project has become an important
tool inside the Universal Accessibility
Plan being carried out in the city of
Barcelona. Barcelona is working to
become a 100% accessible city by the
end of 2026, and a comfortable and safe
access to public transport is a crucial
point within this plan, to allow people in
any physical condition or age to have the
maximum independence and freedom
of movement.

Thus, with the aim of obtaining
innovative improvements and solutions,
Vectorial was born, a tailored solution for
each bus stop of the metropolitan area of
Barcelona that became also perfect for
many other urban contexts.

KEYWORDS: Direct observation,
information from reputable sources

In this context, the Barcelona City Council
developed a program to collect data
about the current performance and
requirements of public transport stops.
This research demonstrated that there
were several problems of accessibility
at the bus stops, such as, lack of
manoeuvrability for the bus driver and
poor access for disabled people.
Moreover, the idea was to make the
bus stops of the metropolitan area of
Barcelona not only more accessible, but
at the same time, more sustainable. The
city was exploring the idea of reducing
environmental impact and, as a first
step, they were installing solar panels
at the bus stops to generate electricity
for the electronic information displays.
Therefore, all the improvements to be
done should be in accordance with this
environmental policy and committed to
the prevention of environmental impact.
In the market, there were some solutions
like pavement expansion or standard
prefabricated concrete platforms.
However, neither alternative would
fully remedy the accessibility and
sustainability problems. Specially the
concrete platforms, a closer concept to
the Vectorial system, were really heavy,
making necessary to cut streets and to
use heavy machinery for the installation,
and despite being composed by parts,
with not good modularity because of
their size.
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Vectorial system is produced with recycled PVC from
cables, thanks to a recycling process developed
by Zicla and a plastic injection company that has
as a result a plastic capable of resisting really hard
conditions for outdoor uses.
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3. Analysis
As already explained, the MG of this
project was a multidisciplinary team of
specialists, responsible for the product
design phase and the management of
the stakeholders and suppliers. Different
profiles and backgrounds made the
team not only more innovative, but also
capable of covering all the requirements
and needs of the project, from the
commercial to the technical or the
creative aspects, and to manage more
easily the other actors involved.

implementing recycled plastic in their
designs, thanks to projects of the same
nature already developed, so they started
with the same material, suppliers, etc.
they used for other projects and they
introduced new specifications to adapt
the plastic and the value chain to the
new functional requirements
Because of the high specialization
required in the plastic sector, it’s usually
necessary to be associated with a
company with high expertise in it, to
get the recycled material. Therefore,
the MG worked with a plastic injection
company that obtained the PVC waste
and recycled it, collaborating with them
hand in hand to obtain an homogenous
material with the required physical
properties and appropriate to be
injected. This company allowed also to
accomplish the rigid waste traceability
and management policies.

As we said before the main stakeholder
that participated in the project was a
public institution, the AMT. In some ways
we can say that they laid the foundations
of the project, thanks to their big
research about accesibility. The research
made by AMT about the performance
and requirements of the public transport
of the city, became the previous step to
the design process, giving Zicla first hand
information.

Finally, at the last phase of the project,
for the implementation of it, other
actors were involved, such as, urban
planners, transportation companies and
installation technicians.

Thanks to these data, the design team
identified the problems and needs of the
actual transport system and were able
to define the insights of the product and
to come up with improvements. In this
case, there were two different areas to be
designed: on the one hand the physical
characteristics of the product (size, joints,
etc.) and on the other, the material,
that had to be made to measure to the
specific needs of the project.

KEYWORDS: Interviews with
stakeholders, search of qualified partners.

Regarding to the product, it had to meet
some requirements: it should be easily
adjustable to the existing pavement
structure, it should allow an easy and
quick installation, it should have drainage
capacity and allow rainwater to flow
underneath, it must comply with the
regulations, it should allow a canopy to
be installed on it, and finally, it should be
easily seen at night.
Regarding the material, they decided to
use a recycled and recyclable PVC. The
design team had previous experience in
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ANALYSIS

Motor group defines the
analysis strategies

Interviews with
stakeholders

Requirements of
the material

Requirements
of the design

Catalan Waste
Agency

Recycling
company

Metropolitan
Transport
Authority (AMT)

Material tests

joints
modularity
installation

MODULARITY, EASY INSTALLATION,
RECYCLED AND RECICLABLE MATERIAL
New material

First Concept
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The briefing based on the information of the accesibility analysis influences the whole
design process, managed and developed by the motor group.

Project start

Conventional Product Design process

Research

Technical
development

Conceptualization

3D Design

Six different pieces to accomplish every
requirement of the modular bus stop
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4. Concept
Once the design team had spoken with
the different stakeholders of the sector,
they moved forward with the design
process and designed in detail the
features, the manufacturing process and
the implementation of the final product.

To combine these elements, they also
developed a series of joints that like a
sort of construction game had an easy
assembling/disassembling that can be
done with only one operator, with no
machinery needed. Moreover, thanks
to its modularity, Vectorial System was
going to be mounted and extended in a
piecemeal way.

They applied a conventional design
process, from basic sketches to a final full
developed product ready to be produced
and implemented.
They decided to create a bespoke
solution adjustable to the requirements
and constraints of each bus stop of
Barcelona, creating a modular and
compact platform made with recycled
and recyclable PVC.

KEYWORDS: In-house design,
modular design

In order to allow quick adaption to urban
mobility changes and make the system
more efficient in terms of installation,
Zicla designed six different pieces that
could solve the needs of the bus stop in
many different situations in public space.
These pieces allowed the bus stop to
have a better integration with other
elements of public space, like for
example bike lanes. Another piece was
designed to serve as a finishing element
to offer a resistant element to the
eventual impact of the wheel of the bus
or a car, while incorporating color bands
that help to its visibility, others had of
course the function to create the general
structure of the stop, while adding
different superficial textures in order to
give tactile information to blind people.
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In order to accomplish the tight requirements that
Zicla stablished at the beggining of the project they
designed six different pieces that could be connected
between them as a sort of construction game. Thanks
to them the bus stop became a very flexible system
capable of working perfectly well in many different
public spaces.
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Corner kerb
10 kg

837
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Main piece with hinge
11,7 kg
350

40

180

Sidewalk access
12
kg
ramp

420
700
500

180

Main piece
11,2 kg

420

Driveway access ramp
Kerb
9,2 kg

180
137

700
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5. Prototyping
After the design process got as a result
3D models designed by computer Zicla
jumped to the prototyping phase.

In addition to the technical tests done by
the motor group, the prototyping phase
served to receive the approval of AMB,
the public company that manages the
public transportation in the Barcelona
area, accepting the product as a standard
that fit perfectly with the requirements
analyzed in the previous studies.

The 3D models were used to produce the
molds, so we can say that this stage was
done with almost final pieces or 100%
functional prototypes, as once the molds
were produced they just could introduce
small changes in them.

We can say then that the prototyping
phase became helpful not only for Zicla,
but also to the client that was going to
buy the bus stops.

For the first samples they used the same
plastic composition they used for other
projects, and with this mixture Zicla
noticed that the bus stop was too soft
when stepping on it.

KEYWORDS: Functional prototype,
material tests, tests with users.

This made necessary to add additives to
make their material harder, but being
careful to not to make it too hard to
not provoke fragility problems due to
fracture at below freezing temperatures.
They also noticed that the bus stop could
be too slippery with ice on it, so they had
to develop a surface coating to solve it.
Once this relatively small changes were
done the prototyping phase jumped to a
next step.
Zicla took the risk to invest money and
resources to produce the first series
of Vectorial system that were tested in
L’Hospitalet, a city near from Barcelona.
To try the bus stop they used a regular
public transport bus, that allowed them
to test if it was easy to go in/go out to it,
and specially if we bus stop was strong
enough to resist the impact of one of its
wheels in case the approach of the bus to
the bus stop was not accurate, etc.
They also learnt that not as many
joints with the floor were necessary,
because it was more than enough to
resist the impacts of the bus only with
the perimeter ones. This made the
installation faster and less harmful for the
asphalt, because it was not necessary to
drill as many holes in it.
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Zicla

The MG coordinates the project and the role of the different actors.

Reintroduced in
the production
chain

COPPER

Cu
ELECTRIC
CABLES WASTE

PVC
Recycling company

PVC WASTE

Reuse in
other bus
stops

Pieces that are no
longer usable

PVC
PELLETS
Public space
workers
Installation
in public
space

Injection company

VECTORIAL SYSTEM PIECES
Transport
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6. Project
To design the Vectorial system has meant
also to design its production system.
The material they use for the production
is recycled PVC, that comes from the
recycling of cables, where the copper has
been already removed to be reintroduced
in the system through a different
recycling channel.

stop to be repaired piece by piece,
making the system more efficient and
environmentally friendly. For those
pieces no longer useable, Zicla offers a
recycling service.
The final price is also competitive
against the permanent work and other
prefabricated systems available in the
market.

To have the most homogeneus and
cleanest possible plastic the plastic
waste needs to be washed and treated
before being converted again into PVC
pellets. These pellets are transported to
the plastic injection company, where the
different pieces of vectorial system are
produced.

The life cycle analysis that zicla and
the catalan waste agency have done
measured that the carbon footprint
of the vectorial system is 104,41 kg de
CO2 eq/m2. In comparison of the use
of raw PVC, using the recycled one that
Zicla and their recycling partner has
developed saves to the environment 124
kg CO2 eq/m2.

Once the injection is done the pieces are
transported from the injection company
to the city that buys them. Thanks to
its modularity, the square shape of the
different pieces and their manageable
size the transport is very efficient, much
more than the concrete versions you
could find in the market before.

Analyzing the production system that
Zicla has created as the final product
that results from it, we can conclude
that Vectorial System is a project that
both functionally and environmentally
far exceeds products that existed in the
market at the time of its launch. Also,
no less important, it critically improves
access to the bus for people with
disabilities with the positive social impact
that this entails, and speeds bus stop
times, achieving greater efficiency in this
important public service.

As we said before the last stage of the
process is the installation, really easy in
terms of labor and resources needed,
since the pieces are manipulated by
hand and installed by fitting one in
another, with joints with the floor around
the perimeter, which are made by drilling
holes that allow them to be screwed to
the asphalt.

KEYWORDS: Recycled materials, circular
design strategies, accesibility, social
impact, sustainable growth

If the bus stop needs to be moved
because of changes in the design of the
public transport lines or in the street
where it’s installed, the modularity of
the system allows the pieces to be 100%
functional in a different configuration,
a fact that makes the product to
last longer. The modulles allow a bus
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7. 2.31 Recycled carbon chair,
ecoinnovation enabled by a new
production process
TAGS: Recycled materials, recycled carbon, sustainable design
strategies, experimentation, new production processes
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1. Project definition
2. 31 Recycled Carbon Chair
(The Netherlands)
2016 - 2018
The 2.31 Recycled Carbon Chair is a
unique piece of furniture developed by
Label/Breed, a company that looks to
innovate in the interior design space
through facilitating the collaboration
between designers and manufacturers
while putting sustainability first.

After the success of the 1.31 Fibre
Placement Chair, Label/Breed decided
to explore the opportunity of using the
same materials and processes to make
a more affordable chair that could be
mass-produced. A long exploration
process started then and ultimately
resulted in the 2.31 Recycled Carbon
Chair. Label/Breed currently sells it and is
preparing for production by devising the
final engineering moulds.

In this case, the designer was Marleen
Kaptein, who was placed at the
Netherlands Aerospace Center (NLR). She
observed their processes for two months
until she identified an opportunity to use
their waste material and manufacturing
machinery to develop a very unique
chair.

In this project Label/Breed acted as the
motor group (MG) who supervised and
facilitated the collaboration between
Marleen Kaptein, the designer, and the
Netherlands Aerospace Center (NLR),
the manufacturer. Since both the waste
and the production belong to NLR, no
other actors were required. However,
Label/Breed is looking to source the
waste material from other production
companies in the near future.

The 2.31 Chair is made from carbon fiber
waste resulting from cutting processes
of the car and aerospace industry. This
material is then either pressurised into
a mould for the frame or weaved into
unique patterns by a fibre placing robot
for the seat and backrest.

The Recycled Carbon Chair is innovative
at every level, from the materials used
to the production process, the design
methodology they followed based on
experimentation, and the concept
of the chair itself, which provides a
unique finish like an artesanal process
would, but employing a sophisticated
automated system.

The concept Marleen devised was a
complete innovation and thus, required
a great deal of research, testing and
prototyping to achieve the chair we know
today. These steps all-together took over
a year to complete.
After the material and the processes had
been tested, the first chair model called
1.31 Fibre Placement Chair was designed.
These were devised as a limited edition
range of one-of-a-kind, high-end chairs
of which one now can be found at the
Stedelijk Museum Amsterdam. This first
chair model enabled Label/Breed to
experiment and perfect the process for
the 2.31 Recycled Carbon Chair.

KEYWORDS: Waste material,
collaboration, multidisciplinary team,
automation, B2C.
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Timeline
Research

1. Marleen Kaptein studies NLR’s processes
Label/Breed places their designers in a
production company for 2 months so they can
familiarize themselves with the processes used
by the manufacturer.

Opportunity is
identified

2. Using NLR’s waste material and machinery
Carbon fibre waste from cutting processes and
fibre placing robot.

Testing and research

3. Materials and processes are tested
This stage takes half a year.

Prototyping

4. Developing a multiple protoypes
This stage takes half a year.

Preseries

5. Fibre Placement Chair is designed
This allows Label/Breed to explore the
possibilities of the material and production
processes.

More affordable chair is
designed

7. Recycled Carbon Chair is designed with
the same materials and processes at a more
affordable price

Next steps towards
mass production

8. Prepare for production
Engineering final production moulds
9. Searching for new suppliers
Waste from other production companies
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Information seek
Information obtained
in-site by Marleen Kaptein

!

Problem
Waste material
from cutting
processes not
being used

Very difficult to
recycle and
destroy carbon

Problem detection

Opportunity
Specialised machinery
in-house that provides
unique design possibilities

Carbon provides sought-after
qualities in chair design such as
high strenghth and low weight

!

A chair made of recycled carbon from
cutting processes that is produced
employing the in-house machinery
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2. Research
As mentioned before this project took
shape thanks to a collaboration between
a designer and a manufacturer.
Marleen Kaptein, the designer, not only
identified a problem in the company
but the tools to solve the rest of the
challenges that it provoked within the
manufacturing company.
The main issue that Kaptein identified
was the carbon fibre waste that NLR
produced resulting from cutting
processes that was not being utilized or
recycled.
The disposal of carbon fibres is a
complicated environmental problem due
to its non-degradability property which
is sought-after in the design phase. The
cost of this material is the reason why it
is used mostly in specific sectors where
balance between high strength and
lightness is important, such as aerospace,
high competition or more and more the
automotive industry., however these two
properties , high strength and extremely
low weight, coincide with the design
criteria used in devising a chair.
The designer then realised that the NLR
already had the facilities and machinery
necessary to convert this waste into a
new shape.
Moreover, the fibre placement robot they
have provided a new manufacturing
process that created an interesting
aesthetic appeal, and the desirable
one-of-a-kind property of artesanal
production in an automised operation.
This unique set of opportunities turned
into innovations in the design phase and
the way they were applied has resulted in
the Recycled Carbon Chair.
KEYWORDS: Direct observation, waste,
automation, new production processes
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The cost of carbon fibre is the reason why it is used
sparingly, however it provides high strength and
extremely low weight, which coincide with the design
criteria used in devising a chair.
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3. Analysis
As previously mentioned, Label/Breed
had already had the chance to explore
the materials and processes in the
design of their limited edition 1.31 Fibre
Placement Chair. They wanted to keep
the one-of-a-kind finish, high-end
feel, strength and light weight of this
model but at a much more affordable
pricepoint.
In order to achieve this, they had to
redesign both the chair itself and the
processing involved to enable mass
production and a more competitive price.
Since the machinery was on-site and
easily available to them, they had the
chance to test a wide range of processes
and finishes. In this project, unlike
what happens in a more typical design
process, where prototypes are made
when the design is already finished
or almost finished, this stage was
simultaneous with the design phase
since the different options that were
tested greatly enriched the design and
viceversa.
It was through this exploration that they
decided to use a pressurized moulding
process for the frame of the chair and
the fiber placement robot for the seat
and backrest to give the product a strong
identity and the right aesthetic appeal.
The final brief and concept for the
Recycled Carbon Chair was thus to create
a chair using the fibre placement robot
and a pressurized moulding process to
achieve an affordable, unique, strong and
lightweight chair.
KEYWORDS: Tests, design criteria,
experimentation.
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Analysis

Motor group defines the
analysis strategies

Requirements
of the design

Determination
of processes

One-of-a-kind finish
Machinery

Strong and lightweight
High quality product

Tests

Material and
finishes

Final Concept
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Competitive price

The MG has the task of checking the result of each of the phases before moving on to the next

Project start

Finding the appropriate processes and
finishes for the different parts of the chair

Research

Material and
process testing

First design

Prototyping
Prototype
15 different prototypes

Iterate

Label/Breed designed an afforable, carbon
fibre chair from cutting waste from NLR that
provides a one-of-a-kind finish
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4. Concept
Unlike in more standard design
processes, the manufacturing did not
pose a constraint for the design phase
in this case, but rather provided unique
opportunities that greatly enriched the
current design of the chair.
The strong concept behind this chair
was a result of elegant and smart design
choices by Marleen Kaptein and the
manufaturing expertise of NLR. It was
their close collaboration that blended
the two disciplines and enabled them to
share their insights and ideas.
Because of the avantgarde
manufacturing a lot of testing was
required, which was done simultaneously
to the design and research phases. Often,
a test was required to evaluate a design
idea, other times a research insight
brought up a new design possibility
that needed to be tested. It was the
merge of these stages that determined
the processes that were going to be
employed to achieve certain finishes for
each part of the chair.
All the aspects of the material used were
tested to achieve the best result and
as mentioned above, these tests often
surfaced new design possiblitites. During
these experiments mechanical properties
were tested beyond their boundaries and
meanwhile they always kept an eye out
for the aesthetic possiblitites that arose.
The characteristics of this material
ultimately enabled the designer to push
the balance between structure and
form. She used a minimal amount of
material per chair which reduced their
environmental impact.

KEYWORDS: In-house design,
collaboration, testing, iteration process
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One of the innovations of the Recycled Carbon Chair
is the one-of-a-kind finishing of each chair that
is achieved through a sophisticated automatised
process.
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5. Prototyping
It is Label/Breed’s philosophy that the
research, design, testing and prototyping
stages be simultaneous to achieve
the most out of each stage due to the
crossover of information.
This is why all of the prototypes
developed were produced using the final
materials and processes in order to test
the possibilities and opportunities that
these brought to the design.
This stage of exploration was truly
essential to this project as the processes
were unfamiliar to the designer and the
manufacturer was unaware of the design
potential of certain finishes.
The novelty of the application of these
material and processes to furniture
design meant that there were minimal
biases when pushing the design
boundaries.
Each prototype meant a new iteration
and aspects from previous prototypes
often incorporated in the new ones
to explore their possibilties further.
Ultimately, approximately fifteen
prototypes were made, a number that is
much bigger than the normal ones in the
furniture sector.

KEYWORDS: High-fidelity prototype, final
materials, iteration
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First concept

Design possibilities

Prototype
(Final materials)

Trial error process

Over 15 prototypes

Final Prototype

Mould production

Final product
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Label / Breed
The MG coordinates the project and the role of the different actors.
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6. Project
The “2.31 Recycled Carbon Chair”
was created as a result of linking
design and production, by partnering
Marleen Kaptein (designer) and the
Neteherlands Aerospace Center (NLR).

The resulting parts are transported
to Label / Breed who assemble them
manually. Thanks to its light weight and
thin design its transportation is very
efficient and thus greatly reduces its
carbon emissions.

In using recycled carbon fibre new
production processes had to be devised.
The material used for its production
would otherwise be treated as waste
from cutting processes of the car and
aerospace industry (from NLR and soon
other sources in the Netherlands). The
aim is to have the strongest and lightest
chair possible with the least material
possible.

This chair created an opportunity to
introduce a circular system inside the
NLR Center by using the waste that
they produce to create a new product.
This case study presents an innovative
solution to the en-of-life of this material,
as carbon waste is impossible to burn
and thus, very difficult to destroy.
Thanks to this partnership; Label / Breed
and the NLR Center can deliver a oneof-a-kind product that is paradoxically
mass-produced.

The first step in the production of this
chair is to wash the carbon fibre waste of
the automotive and aerospace industries.
It is then treated and preformed, thus
being converted into Recycled Carbon
Fibre.

In addition to the environmental
benefits of this project, it has had a
social impact as well. By choosing dutch
manufacturers and designers, they
highlighted the potential of professionals
from The Netherlands.

These fibres are transported to the
Netherlands Aerospace Center, (NLR)
where they can be either placed by a
specialised robot (4% of the carbon) or
pressurised into a mould (96% of the
carbon).

Their production is fully carried out in the
country, thus providing an opportunity
for the local industry.

The robot used is normally employed
in the manufacturing of structural
components in the aerospace industry.
Kaptein employed this innovative
fabrication technique on a smaller scale
to create furniture.

KEYWORDS: Recycled material,
experimentation, new production
process.

This robot is capable of producing strong
and thin carbon strips with fibres in
every direction. These fuse as they cool,
forming a strong yet lightweight unique
surface results in one-of-a-kind seats and
backrests. For the frame, the carbon is
pressurised into a mould.
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8. Deterra by Tierra.
World’s First 100% Bio-Based and
fossil-free technical Jacket
TAGS: Bio-based materials, fossil-free, eco-conception,
sustainable design strategies, social impact.
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1. Project definition
Deterra Jacket by Tierra
(Sweden)

The Tierra team firmly believes that
every step contributes to changing
the world and that though material
choice and simple manufacturing
decisions they can greatly influence
a product’s environmental impact. In
their design process, they prioritised
the implementation of circular design
strategies such as longevity of the lifespan of the product and an accurate
research and application of materials, all
while considering how it will be used.

The project started around a discussion
with one of the Tierra Team members
who had made a thesis related to biobased synthetics years back. During
that conversation the team decided
to take on the challenge of making a
jacket that was as high-performance
as possible while being fully made
from bio-based materials. The range of
expertise in this multidisciplinary team
made this project feasable in terms
of agreements, skateholders, pricing,
design, manufacturing, etc.

In terms of sustainability, technical
outdoor clothing has the positive side
that products are in general made to
last, with better quality than street
clothes. Despite this, sustainability is still
a challenge for this kind of garments,
since the requirements to which they
are subjected usually make necessary a
large number of combined materials and
solutions, often fossil-based. These facts
make recycling more complicated.

They are a three-person multidisciplinary
group comprised of a designer, a product
manager and a textile engineer. As a
product development team and also
as a brand they are constantly trying to
evolve to learn and improve all aspects
of the design process. It is also their aim
to be unique and innovative. That is
why they try to challenge themselves in
each collection, always with the goal of
designing and producing products that
they want to wear themselves, coherent
with their values and their taste.

Tierra is leading a change, hoping
consumers will see that bio-based
resources can be transformed into
premium materials, like the important
sustainability awards they have won
demonstrate.

In this team there are no hierarchies, the
three members work side by side in each
phase of the project, trying to dialogue
and reach agreements with the objective
of making the product as complete and
well resolved as possible.

This innovative and brave product has
brought them new contacts in the
industry that can become suppliers in
the future, and also a lot of attention of
the media, something that is improving
the knowledge and the image of the
brand.

In the case of Deterra, they decided to
devise a product that was as technical
as possible and completely made using
bio-based materials. Since at Tierra they
love the outdoors, they feel it is their
obligation to minimize their impact
on the environment. That’s one of the
reasons why they decided to be strict
achieving a 100% bio-based jacket, while
a 98% with some small details in an
standard plastic would have been much
easier.

The Deterra Jacket is an example of how
the use of bio-based materials can also
a good solution for high-performance
technical products.

KEYWORDS: Multidisciplinary team,
technical clothing industry, horizontal
organization.
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Timeline

Research

Create a network

Analysis

Design development

Growth

Next steps

(1 year in total)

1. Design opportunity
A 100% bio based functional padded
jacket. Definition of the functions and
characteristics.

2. Material and supplier research
Fossil free company and textile industry
in Europe that fit their criterias
3. Information analysis
Selection and orientation with specific
materials such as castor oil polyamide
4. Product design and
technical development
Test of the material combination
and find smart solution to have only
bio-based material
5. Awards : More visibility
ISPO Recognition and OutDoor Industry
Awards. Media impact: congress, lectures,
press contact, smaller producers interest

6. New design for new markets
Develop the style of their bio based technical jacket for more urban customers
and to reach new markets

7. Introduce bio-based materials
Extend bio-based synthetics (30 %)
in their most commonly used linings
looking for more sustainability, using this
jacket as a platform to introduce new
solutions to the rest of the range
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Information seek

Problem detection

!
Problem 2
Cotton
production

Problem 1
No technical jacket on
the market uses 100%
bio-based materials

Cultivation and
processing
requires a great
volume of water

Multiple [often non-recyclable]
materials are mixed

They finish burned
or destroyed at end
of life

!

Which components
can we find that fit
these strict criteria

A technical jacket made of 100%
bio-based materials -including
organic cotton- introduces new
perspectives in the textile industry
and reduces its ecological impact
thoughout the lifecycle of a
product.
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The use of
chemicals
and pesticides
is polluting

2. Research
To begin with, they looked for existent
bio-based materials from around the
globe that met their technical criteria.
Subsequently, they focused on achieving
the desired finishes for each part. Tierra
needed to process the raw materials
so they had to be ready to use to be
assembled into a competitive product.
The technical jacket industry mostly
uses materials sourced from fossil
fuels which has a great environmental
impact. Therefore Tierra decided to
create the a high-performance technical
jacket without using any fossil based
materials. This created an opportunity for
consumers to cut their oil usage through
marking a conscious choice.
Every step throughout a product’s
lifecycle results in an environmental
impact, from production, through its use,
and finally its disposal. Manufacturing
and material obtaining often account
for the biggest one during a product’s
lifecycle, so to give up materials based
on fossil fuels or others that involve
huge water consumption, such as
normal cotton, could greatly improve the
performance of the jacket in relation with
sustainability.
In terms of components, most of the
research was focused into what they
could and couldn’t use to remain 100%
bio-based. They couldn’t introduce
common solutions in the sector like
zippers or velcro because of this reason,
so they pointed their attention in others
like buttons produced with nuts in order
to offer a simillar functionality.

KEYWORDS: Interviews with
stakeholders, research of qualified
partners, assembly test

143

The technical jacket industry is a really popular sector
that has traditionally used mostly fossil based materials.
The challenge of Tierra was to rethink the product
and the process from a more conscious perspective to
minimize its impact.

144

145

3. Analysis
One of the most important tasks in
every project is to accurately define and
identify the actors needed to complete
the team, and in this case this was done
brilliantly.

They also benefited from their close
relationship with their garment
manufacturer, with whom they have
collaborated for many years now. This
Hungarian factory understands Tierra’s
desire to push the possibilities of the
design further than other brands. Thus,
they were up for the challenge that this
project posed.

It was a critical issue to generate a
network of suppliers that could solve
such a specific need, and that’s why a
big part of the initial effort was put in the
market research to find valid solutions for
the project.

Another essential step was to find
a company with expertise in jacket
production, because this industry is
highly competitive and completely
influenced by trends.

They didn’t create a briefing at the
beginning like they or most of the
companies do. They decided to wait
until the material and components
research was done to know the exact
characteristics that the jacket was about
to have.

Thus, the Swedish weaver FOV; Fulgar,
the yarn creator and the garment
company became the necessary team to
make the Deterra Jacket a reality in the
market.

Because of the high specialization
required in the bio-based material
sector, it was necessary to be associated
with a company with high expertise in
the subject. The aim was to achieve a
fossil-free polyamide with the necessary
aesthetic appeal and material properties,
without compromising its quality.

Once the team was put together, they
performed assembly tests to produce the
first units. These were the units that they
used to assess the viability of the material
acoice, the assembly and the project
itself.

Finally, the swedish weaver FOV met
all the necessary requirements. They
made the facefabric according to Tierra’s
specifications with the material Evo yarn
by Fulgar, consisting of polyamide fibers
extruded from castor beans, a renewable
resource that does not require high
amounts of water nor subtracts arable
land for food uses.

KEYWORDS: Interviews with
stakeholders, research of qualified
partners, assembly test

The wool padding used for the jacket is
made by Baur-Vliesstoffe and is sourced
from german sheeps. This padding also
included a 10% of PLA bioplastic which
keeps the structure of wool during
washing.
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ANALYSIS

Motor group defines the
analysis strategies

Contacts with
possible suppliers

How to assemble
the components?

How to
produce
the jacket?

Hungarian Factory
Swedish Weaver FOV

Research on bio-based
materials characteristics, possibilities, etc.

Garment
company

First jacket
samples

Market test
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Tierra
company

Project start

the MG has the task of checking the result of each of the phases before moving on to the next

Motor Group
Exploration

Terra
company
Design and prototype

Production

Garment
company
First models for user
test

Improvements

Extended range
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4. Concept
The product design was done by the
team at Tierra, whose designers were
familiar with the needs regarding ergonomics, dimensions, technical needs,
joints, etc. However, for this innovative
design, they had to reivent their design
process by using and thinking about new
materials.
As for design we can say that a normal
process was followed, with different
iterations. They started some some open
first ideas, they worked them with more
detail, they developed a pattern that
allowed them to build the first rough
prototypes, and these patterns were
sent to Hungary to produce the first full
prototypes.
The difference here was above all the
large amount of extra limitations that
were faced with the design. The fact of
not wanting to have very common resources in the sector, from zippers, glues,
lamination, to velcro, had a big impact on
the design process and also of course on
the final result.
This is why part of the design process has
been not only to determine the shape
and pattern of the jacket as it would have
happened with a normal product, but
also to design the technical solution that
was to be implemented. It is the case of
the typical plastic closures with springs
that we see in the laces to adjust the
hood of most of the similar products,
replaced in this case by a knot developed
to suit the needs of the jacket, or the replacement of the usual zipper by buttons
made with another material of organic
origin.

KEYWORDS: Briefing limitations, smart
design solution, common design process

149

5. Prototyping
Once the actors were identified and the
first version of the jacket was designed,
the prototype session started. They
developed a first preseries with the initial
material choices. The combination of
those materials set the design apart from
others in the market. The prototypes also
reassured them that they could make a
product with the desired quality while
working with bio-based materials.

The facefabric was in the beginning a
castor bean nylon with stretch, but the
biobased stretch yarn was discontinued
in the production in the middle of the
process, so they decided to take away the
stretch in the outer fabric and redo the fit
to make it work without stretch.
Since then every new model has been
tested in terms of material, dimensions,
feel, aesthetics, etc. This reduced the risks
before moving into mass production.

Subsequently, as mentioned previously,
came the testing stage. They performed
a longterm test with five mountain
guides during for three months while
doing different activities, which is equivalent to 10 years of normal use. In Tierra
they work always with the same group
of testers, located in the Alps and in the
swedish and norwegian mountains.

The prototyping phase and subsequent
redesign were key in determining if they
could get a product of the highest quality
while using 100% bio-based materials
and while also maintaining a competitive
price.

The fact of having a long collaboration
with the testers allows to obtain feedback
under constant criteria, and this is really
helpful to improve the brand’s products.
We can say that with the Deterra jacket
this has been especially important, since
it has allowed it to be compared with
jackets with a more normal selection of
materials, but demanding the same
from it.

KEYWORDS: Material tests, prototypes,
longterm test, fossil-free, minimize

A great amount of feedback resulted
from this testing that helped to continue
improving the product.
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IDEA
Full recycled polyester jacket

Wide fossil-free material analysis to
explore the possibilties and define the
main characteristics of the jacket.

Exploration

Enabled to find new materials
and inspiration to achieve a 100%
bio-based, fossil free jacket

Material research

Find functional design solution through sketching and
prototyping

Design research

Determined that the
combination of material
could result in a high-performance technical jacket

Prototyping

Testing by 5 differents
mountain guides for 3
months

Longterm tests

Taking away the stretch
in the outer fabric and
redoing the fit so it
works without stretch

Development

Preseries

151

Their biggest innovation has been the creation and the
detection of these complex network materials which
involve very different actors and organizations. They have
demonstrated that bio-based materials are able to meet the
most demanding requirements
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Tierra suppliers of bio-based materials
Thanks to the network that they have created they could introduce materials
created from castor beans, viscose, corozo nuts, sheep wool and organic cotton.

Tierra Team
The whole team coordinates the project and the role of the different actors.

ORGANIC
COTTON
Europe

COROZO NUT
BUTTONS
South America

VISCOSE THREAD
Italy

CASTOR BEAN
POLYAMIDE
India

Weaving
FOV
Sweden

SHEEP
WOOL PADDING
Germany

Garment
company
Hungary

Assembly,
sewing, preparation,
transformation
Jacket
Production

Consumers

Transportation

Tierra
Warehouse
Sweden

Technical
Clothing Stores
(Europe)
B2B to distributors
(majority)
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6. Project
developing the Deterra jacket.
Through the analysis of Tierra’s
production system as well as their
product, we can conclude that Deterra
Jacket is a superior product regarding
sustainability, without implying a change
in its performance as technical clothing.
It critically improves access to biobased materials and has the capacity
to become a real model for a conscious
fashion industry in the future.

The system that they have created to
make a 100% bio-based and fossil free
technical jacket involved differents
suppliers from all around Europe. The
collaboration of those manufacturers
made the product innovative and
unique. That is why a large part of this
project was to find the right material
and supplier that fit the set criteria.
The material selection also involved
their ethical criteria, such as their
choice to keep their supply away from
the food industry. The raw material is
sourced from around the world and
is transformed in Europe before it is
delivered to the garment company in
Hungary.

This sector mostly follows a B2C model,
where it is not final consumers but stores
that are the real clients. A product like
the Deterra jacket can potentially help
the company to leave the high mountain
sector, since with its aesthetics it can
be perfectly integrated into more urban
environments.

Their most relevant collaboration is with
the Swedish Weaver FOV that allowed
them to not have to compromise on the
material choice. The biopolymer they
use is made of castor beans and allowed
the replacement of the fossil based
polyamide.

Tierra’s team believes that a product
like theirs can be a challenge for bigger
brands to develop similar products.
Instead of facing this fact as a danger
to their company and the great work
they have done, they consider that it
can help to create a greater demand for
this type of materials, and that this can
facilitate their access to them thanks to
more competitive prices and to increase
the number of providers that offer
them. Of course, the success they have
achieved in such an ambitious challenge
demonstrates to others that things can
be done differently.

These components are all transported
to Hungary, one of their more trusted
and oldest garment collaborators,
where they’re assembled, sewn and
prepared to ensure the highest quality
possible. Finally, the finished jackets are
transported to the Tierra warehouse in
Sweden to be stocked and sold.
Thanks to this project Tierra is becoming
well known in the fossil-free industry
abroad, and this is making possible
that small manufacturers contact them
to offer their bio-based materials. This
fact is making possible to expand the
company’s network of contacts, and it
will surely help them to develop even
more ambitious products in the future.
It’s the case of producers of zippers
made of bioplastics, a product that
was impossible to find when they were

Deterra Jacket has won two important
awards, the ISPO prize for Eco
Achievement Apparel 2017/2018 and the
Sustainable Innovation in the Outdoors
Industry Prize 2017.
KEYWORDS: Bio-based materials,
lifecycle, sustainable materials,
biopolymers
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9. Relaja, an urban furniture
system that gives value to a waste
material in small local economies.
TAGS: Recycled materials, Local production, Circular design
strategies, Social production, Km.0, Modular design
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1. Project definition
Relaja, urban furniture system.
(Spain)
Design. Summer 2007.
Implementation. Spring 2012.
This project is the result of a living lab
done in 2007 in the Canary Islands,
where a team of creative professionals
of different disciplines had to live and
experience the reality of the area for two
weeks to propose design solutions for
the situation there. The implementation
happened in Catalunya few years later.
The purpose of the project was to
design an urban furniture range that
uses recycled marble as a main material
and can be produced with a low level
of technology. The idea was to create a
design supported by a business model to
make the system sustainable also from
the economic point of view.
The main actors are the design team
(MG), that was multidisciplinar and
formed by an environmentalist and
a product designer, but the project
needed also the participation of a marble
company and a city that applies the
system in its urban space, so it’s a threeside project.
KEYWORDS: Multidiscipline, low-tech
production, waste material.
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Timeline
Information
seek

1. Analysis
Living lab in the Canary Islands
1 week. July 2007

Creative solutions

2. Design
Living lab in the Canary Islands
1 week. July 2007

3. Prototyping
Living lab in the Canary Islands
2 days. July 2007

!

Implementation

The project stops
Problems with the
administrations
in the Canary Islands

4. Looking for new partners
Barcelona
March 2011

5. Three-side agreement
Barcelona
March 2012

6. Production
Barcelona
April 2012

7. Opening
Barcelona
May 2012
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Information seek

!

Problem detection

Waste management
problem

Problem 1
Tones of marble waste

Environmental
impact
Problem 2
Difficult labour
access to youth

Landscape
impact (dump)

Social conflict
Problem 3
Cities are growing fast and
there is a lack of good quality
public spaces

Problem 4
The fact that the project is designed for an island (closed system)
makes the other three problems bigger
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2. Research
The research of this project starts in
the Canary Islands, that are a closed
system where the entries and the
outcomes of raw or waste materials
are complicated and expensive. A
short research demonstrates that
there is an environmental problem
with construction materials, that are
discarded in almost every hidden place
of the island. In Gran Canaria there is a
really big marble and granite company
that produces around one tone of
waste material per day, in this case in a
controlled dump.
The social context research also shows
that there were big difficulties for the
young generations to access to the
labour market, that are sometimes not
working nor studying. The design team
discovers also that in a pre-crisis context
of growth small cities have ambitious
urban plans to build new public spaces.

KEYWORDS: Interviews with
stakeholders, direct observation.
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The research showed that marble factories produce a
big amount of daily waste in stones of an average size
of 20x10cm, that were perfect for the project, but really
difficult to use in other applications with added value
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3. Analysis
The design team did interviews with
politicians of the region, to ask about
the needs of the community. They also
had interviews with the director of the
biggest marble company in the island
to understand the sector and how they
manage their marble waste.
They did observation of the uses that the
population of the area gives to the urban
furniture, that are intensive use thanks to
the good climate that the Canary Islands
have. The team observed two main users
for the furniture: teenagers and retired
people, that are the most common users
in the whole Spain.
The difficult access to raw materials was
a big constraint for the project, because
materials like wood or steel have to be
imported from the peninsula.
KEYWORDS: Direct observation,
interviews with stakeholders
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ANALYSIS

Design of the analysis
strategies

Interviews
with stakeholders
Observation

Urban planners
Politicians

User
Use urbanidentification
furniture

CEO
Marble company

Information

Filter process

Insights
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Constraints

FACILITATOR (influences the motor group in all the stages of the process)

Motor Group

SKETCHES

Group
presentation

O1
O2

O3
(option chosen to
continue the project)

IDEA

Group
presentation
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CONSTRAINTS (They influence the MG in all the stages of the process)

Insights

Group
presentation

4. Concept
As any project created in a living lab, it’s
the result of the interaction between the
facilitator, the feedbacks that the motor
group gets from the environment where
the living lab is being done, and the
design process that they are following.
Its design evolved from basic sketches
to a final design after seven days of back
and forth between the visions of many
people. The entire group of students and
teachers had a group presentation every
two days to see and criticise the work
of the others. This was very helpful to
improve the design with a much faster
speed than a normal design project.
The idea is achieved after observing
together the three main inputs explained
before, that allow the MG to decide that
to design an urban furniture family can
be the solution for the three problems at
the same time.
The design team decided to create a
modular design that involves steel cages
to be filled with the waste marbles and
granites without any concrete or glue
to join them. This makes the production
simple and faster, and an easier recycling
at the end of its life. The design team
decided to use FSC to connect the
different modules of the benches as it’s a
warm material that users appreciate, and
the FSC assures that the wood comes
from a sustainable source.
KEYWORDS: Sketching, quick prototypes,
teamwork, group presentation.
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5. Prototyping
There was not a deep prototyping phase
in this project.
After the 3D design was finished and the
renderings were approved, the design
team produced quick scaled prototypes
that were presented to the authorities
and the tutors. They were made with
cheap materials like cardboard and small
pieces of wood. These prototypes made
possible the discussion of technical
details that improved the final design.
Once the living lab was finished the
marble company started building a real
scale prototype with the final materials to
check general dimensions and to show
the design publicly. It was tested for few
weeks by many users in the hall of a
museum.

KEYWORDS: Volumetric prototype, 3D
printing, user testing
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IDEA

Allows the team to have a
notion of size and calculate the
capacity of the benches
Volumetric
prototype
It helps to find a
technical solution
to connect the legs
of the bench with
the wooden seats

Other students give
their opinions

It is shown in a
exhibition open to
public

Scale prototype
+ Poster
(cardboard)
It convinces the
administration

The bigger realism of
the prototype helps
the marble company
to understand the
project

3D Printed prototype

It convinces the
adinistration
Final prototype with
real materials

Tested in the
hall of a
museum
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The benches were produced by a social company where
young students learn trades that they can apply in their
future careers.
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Nutcreatives
The MG coordinates the project and the role of the different actors.

STEEL MESH
Social enterprise

O,2km

WASTE MARBLE

Marble
company

CAGES FILLED
WITH MARBLE
2km

FSC WOOD
Installation
point

Social enterprise

EL Prat de Llobregat
The city pays the materials and the work of the social enterprise being the sponsor of
the project. Also receives the benefits when the benches are installed in its public space.
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6. Project
stability to the benches, and the workers
screw the FSC wood to the cages to
make the seats and finish the process.

The result of the project is the
implementation in El Prat de Llobregat
(Barcelona) years after its conception in
the Canary Islands. The benches where
installed next to the Llobregat river in
an interesting natural area, with waste
marble from the same city and produced
in a school for young people in risk of
social exclusion.

As it appears in the article “Measuring
sustainability in design for local
development processes: “Guia Campus’
integrated indicators”, a case study in
the Canary islands”. Jiménez, C., Marín,
JM. (2009) the environmental impact
of a Relaja bench is between an 8 and
a 58% lower than other standard urban
furniture typologies.

The main innovation of the project is
to give value to a waste material that
has become a management problem
for all the marble companies, and to
get this result achieving benefits for
the community. The creation of a new
business model (marble companyworkshop) that integrates circular
economy is also one of its main
characteristics.

In the same article we can also read than
Relaja has potential to become a tool
that a) creates and consolidates local
scale jobs, b) generates environmental
conscience on the citizens and c) helps
into the creation of initiatives with
environmental background that promote
the sustainable local development.

The system sends the waste marble to
the social company that has a workshop
capable of producing the benches.
They produce the steel cages cutting
and welding the steel wire, and they fill
them with the marble stones. When
they are finished, they close the cages.
Thanks to the enormous weight of
the marble these cages are perfect for
urban furniture because they make the
benches really stable.

KEYWORDS: Recycled materials, Local
production, Circular design strategies,
Social production, Km.0, Modular design

The installation point was only two
kilometres away from the workshop, so
the product can be considered km0. In
the installation point the benches have
a concrete base under the cages to give
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10. Cool Downlight,
finding sustainability in
the search for efficiency
TAGS: Design for dissassembly, energy efficiency, material reduction
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1. Project definition
Cool downlight (Spain)
2012 - 2018
The Cool downlight was designed and
developed by Simon S.A. The brief was to
create a very low and compact downlight
for bare ceilings. The resulting lamp is
very efficient at dispersing light thanks
to a made to measure patented design.
Another patent resulted from the heat
dissipation system, devised to remove
the radiator and thus reduce the height
of the overall lamp.

and disassembly and therefore, does
not employ any adhesive or fasteners.
Instead, all the attachments are
magnetic which not only enables the
personalization of the product but also
facilitates the disassembly and recycling
of individual components.
Due to the multi-optic approach used
for the Cool downlight, fewer LED diodes
must be used to provide the comfortable
light for a whole room.

The need for this product was identified
by the marketing team at Simon
which was then turned into a brief
for the design team. The design and
development of the product was done
completely by their designers and
engineers. The process lasted 14 months
from the conceptualization to the
production. All the production is done
at Simon except for the reflectors, which
must be manufactured employing a very
specialised process and were therefore
outsourced.

All these factors greatly reduce the
environmental impact of each individual
light which is multiplied as it is mass
produced.
The fact that Simon has achieved
some of the most important design
and sustainability awards in the world
with this product, and that it has also
become a benchmark in the market,
only demonstrates that the company’s
approach to efficiency at all levels has
been a success.

Simon has a multidisciplinary team of
designers which oversee the concept;
mechanical, electronic and optical
engineers that take the product through
development; and finally, Simon’s
marketing team which proposes a brief
and evaluates the solution which it takes
to market.

KEYWORDS: Multidiscipline, waste
reduction, material reduction, design for
dissassembling

They have always minimized the amount
of waste product that resulted from
production due to the economic impact
that this loss may have on the company,
which is worsened after it is multiplied
due to mass production. In the past
few years, they have also realised its
consequences on the environment. It is
Simon’s practice to sell and reintroduce
their waste into production lines.
The Cool downlight was designed to
have the fastest possible assembly
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Timeline
Need detected in
market

1. Identified by Simon’s marketing team
Which resulted in a brief for the design team

Concept & design

2. Done by Simon
1 month long

Development

3. Moulds and iterations
4 months

Production &
industrialisation

4. Cool downlight starts being
produced
9 months

Sales

5. Launch
In markets around the world
2013

1

6. Plus X Award
2014
7. Red Dot Award
2014
8. IF Design Award
2015
9. Premi Catalunya d’Ecodisseny
2015
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Information seek
Information obtained
by Simon’s marketing team

!

Problem detection

Problem 1
Downlights in the
market are very thick
and therefore need a
dropped ceiling

Problem 2
Current LED
downlights do not
provide comfortable
lighting that efficiently
fills the space

Radiator occupies
most of that height

!

Cool
Downlight
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2. Research
Simon S.A. has access to many resources,
one of which is Simon’s experienced
marketing team.
They detected the need in the market
for a downlight that did not require the
installation of a drop ceiling to hide the
body of the light, while having a slim
shape that could be integrated properly
in the space.
In the second stage of research,
they found that it was the radiator
that occupied most of the height of
downlights. Consequently, decided to
develop a technology to enable the
removal of this component all together
without losing the benefits that the
radiator incorporates, in terms of heat
dissipation specially, which allows the
LED diodes to last longer.
It was also part of the initial brief that
the light should be comfortable and
efficient. Thus, Simon made great efforts
to design an efficient lighting system
that fully filled a space, while providing
comfortable lighting for the user which
is often not achieved when LEDs are
employed because of the extreme
contrasts they generate between light
and shade.
This system required a great amount
of cutting-edge research from the
optical engineering team as well as an
innovative design of the lenses and light
diffusers.
Despite that these conditions do not
seem to have an influence on the
environmental aspects of the product,
they became a key factor in winning
efficiency, and also converted the
product into something revolutionary in
the sector that many other companies
are now trying to recreate.
KEYWORDS: Customer surveys, market
research, technical analysis
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Cool downlight uses an unibody criteria that reduced
the amount of different pieces and materials.
Moreover, this solution enabled the improvement of
assembly times in the factory, reducing the cost and
facilitating the recovery of materials and components
in the recycling phase.
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3. Analysis
From the initial brief to the final concept
there were multiple aspects to consider,
research and implement.

Although the design was very innovative,
they wanted the light to match the
pricing of their range and thus the cost
had to be minimized.

Firstly, the downlight had to be in
accordance with the appropriate
technical regulations. These were revised
at the start of the project as well as
throughout the design journey in order
to evaluate their completion.

All of these regulations and requirements
were met by the final design of the Cool
Downlight by Simon S.A.

Secondly, a set of design requirements
and constraints were extracted from the
brief and the research stage and fixed by
the design and marketing teams. These
served as guidelines in the development
stage and as evaluation criteria for each
iteration.

KEYWORDS: Technical regulations,
user comfort, cost range, design
requirements.

This set of criteria started with
minimizing the height of the downlight
as traditionally the body is so large that
in order to hide it, ceilings have to be
dropped and a lot of the height of the
space is lost. During research, Simon
noticed that it was the radiator that
occupied most of that space and thus,
decided to develop the technology
necessary to eliminate it.
Another point that the design had to
address was that the light had to be
efficient and comfortable. The efficiency
of LEDs has made them lead the market
although it is not the best option when it
comes to light comfortability.
The light of an LED is intense and
provides almost no difussion, so the
shadows and contrasts that it creates are
strong and really uncomfortable to the
eye. This problem is made worse when
using multiple LED’s as the shadows will
multiply.
Therefore, they decided to develop a
LED set that was highly efficient but
distributed light similarly to traditional
bulbs, to try to achieve the best of both
worlds. The development of this point
resulted in a patent.
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ANALYSIS

Motor group defines the
analysis strategies

Design
requirements

Technical
regulatory
bodies

Thin design
Comfortable light
Minimal cost
Maximum efficiency

!

TECHNICAL REGULATIONS

Final Concept
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The MG has the task of checking the result of each of the phases before moving on to the next

Project start

Conventional Product Design process

Research

Technical development

Conceptualization

Design

A very thin downlight that provided
an efficient and comfortable source
of light
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4. Concept
Simon’s design team has always worked
collaboratively and believe that sharing
ideas and participatory development
are the key to successful design.
They work together with the optical,
mechanical and electronic engineering
teams in order to develop the necessary
technology for the design and with the
marketing team which evaluates the
outcomes.
To design the Cool downlight they
followed a traditional design process
of research, conceptualization, design,
development, prototyping and testing.
They sketched their ideas and shared
them with the team, with which they
were discussed and iterated upon. They
employ low-fidelity prototyping to better
understand the viability of an idea.
After the design requirements were set,
they further researched downlights in
order to understand the ways in which
they could meet the criteria. After this
process they concluded the technical
challenges that they had to overcome to
achieve the requirements and iterated
through different ways to do so.

KEYWORDS: Rapid prototyping, sketches,
multidiscipline.
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Dozens of real scale prototypes produced both inhouse and by external suppliers were necessary to
assure that the final solution was going to have a
balance between an amazing light difussion, a good
heat dissipation, a thin body and an easy assemblydissassembly.
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5. Prototyping
The prototyping stage was essential in
the development of all the innovative
technology that was developed to make
the Cool Downlight possible.
The design team at SImon value this
stage as they find it fundamental in
developing a product that must work
within a space. At different stages of the
design process, they employ different
approaches to prototyping.
At the early stages, they made lowfidelity scale models of specific parts or
of the whole design. This is done with
tools that enable rapid prototyping and
facilitate altering such as paper, foam or
cardboard.
Later on in the process, the team
developed functional models that may
incorporate lighting or other systems.
Often this prototyping technique was
mixed with the previous one in order
to explore all the variations of a design
solution. As light is not scalable, these
prototypes were usually real scale.
Once the design was mostly settled
upon, final prototypes were made with
the hope of minimal alteration. Once
these prototypes fulfilled all the needs
of the design, the product was ready for
production.

KEYWORDS: Rapid prototyping,
functional models.
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IDEA

Low-fidelity scale
models

Trial error process

Functional
models

Trial error process

Final
prototypes

Preseries
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Simon Design Department
The MG coordinates the project and the role of the different actors.

Transported
by truck

Transported
by ship
Electronic components
Simon UK (UK)

Plastic lenses
Plastic supplier
(Spain)

Metal components
Body and cover
By Simon Haian (China)

All waste material from
production is sold and
re-introduced into the market
Assembly
by Simon

End of life

Fast assembly and dissassembly due to magnetic
attachments

Domestic

Packaging

Contract
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6. Project
Simon has the necessary resources
and facilities to bring a product from
concept to final product. This is why they
produce all the components in-house
except for the reflectors. The reflectors
were carefully designed for maximum
performance and thus, need to undergo
a very specialized manufacturing process
which is therefore outsourced.

the light cannot be fit into the dropped
ceiling.
Another feature which was patented
was the light distribution technology.
The reflectors were carefully designed to
maximise the light that was reflected and
direct it very efficiently with no glare. The
properties of the reflectors can be easily
damaged by dust from construction or
fingerprints. Therefore, their reflectors
come with a protective cover to enable
the light to be installed while the space is
still being worked on.

They design for minimum left-over
material from production. The amount
that does remain is sold and reintroduced into the market.
One of the main features of the
Cool downlight are the magnetic
attachments, which facilitate a really fast
assembly and disassembly. By employing
no adhesive or fasteners, the light can be
easily repaired and recycled at the end
of life of the product. This modularity
also means individual parts can be easily
replaced with minimal effort for the user.

Simon experienced harsh criticism
over their choice of multi-optics. This
approach consists on employing multiple
small optics with lower performance
to achieve a high performance of the
overall lighting system within a space
while allowing greater visual comfort
to the user. Traditionally, this system
used in other markets had resulted in
bad diffusion and consequent multishadows. However, after Cool’s high
performance and success, other firms
are starting to design with multi-optics,
fact that demonstrates the right guess
they followed at the company from
the design, the commercial and the
environmental points of view.

The lights can be personalized by the
consumer according to the needs of
their space and their personal taste. The
reflectors come in white and metallic,
which apart from an aesthetic choice,
can offer slight differences in the
dispersion of light. The front face also
comes in a variety of finishes to either
make it stand out as an architectonical
feature or disappear into the space. The
latter can be achieved, for example, by
employing a primed face which can
be painted over with wall-paint which
makes it blend into the ceiling.

KEYWORDS: Design for dissassembly,
material reduction, reversible joints,
customisation, efficiency.

The innovative and patented heat
dissipation technology enabled the Cool
downlight to eliminate the radiator and
thus dramatically reduce its height. This
innovation is especially useful when the
space has bare ceilings as the body of
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11. RH New Logic chair, a big
compendium of strategies to
produce a long-lasting and
sustainable product
TAGS: recycled and recyclable materials, dematerialisation, durability,
residual value guarantee, lifespan extension, design for disassembly.
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1. Project definition
RH New Logic chair (Norway)
2014 - 2019

overall impact, using renewable sources
for more than a 90% of their energy
consumption and manufacturing all of
their products in Europe.

Flokk is a leading office furniture
manufacturer based in Oslo, Norway.
Their philosophy has always revolved
around providing high quality,
sustainable, responsibly made and
carefully designed products. These values
are perfectly communicated through
their products, both the new additions
like the RH New Logic chair and their
classics such as the Capisco, initially
designed in 1986, that has evolved to
match the evolution of the company’s
vision.

The easy recyclability of the RH New
Logic chair is not only thanks to its
completely recyclable components, but is
further ensured by its easy disassembly,
which in turn enables the repair and
reuse of components. All the materials
used in the RH New Logic are free of
toxic and hazardous materials and are
100% recyclable.

The original RH Logic chair has been
a very successful design for Flokk.
They decided to update the design
to meet the demands of the new
workplace through facilitating focus and
concertation and also improving the
accessibility of the chair, thus boosting
the user experience. These design
intentions resulted in the RH New Logic.

Like we said before, the RH New Logic
is designed for maximum durability
and even lifespan extension. The design
and materials ensure the product will
last for a very long time. If a component
gets damaged or needs replacing, the
part can be removed and repaired or
replaced. If that component cannot be
repaired, it can be recycled easily. All of
these strategies have a positive influence
in its environmental performance.

The RH New Logic is a chair designed
for maximum comfort since it admits
many different regulations to adapt itself
perfectly to any user. Its design carefully
provides support and relief where
needed to ensure the user can focus on
their task. This is a great example of their
5III concept, that is Flokk’s approach to
sustainability.

This design was launched at the
Stockholm Furniture Fair in February of
2019 and was greatly received. It is the
result of a five year long process, where a
large team of their own developers have
collaborated closely with the designers
Jonas Stokke and Øystein Austad to
reach the high level of self-imposed
requirements. .

This 5III concept includes five circular
practices that all of their products
must follow. These principles are low
weight, fewer components, right choice
of materials, long lifespan and design
for disassembly. The number three
represent the three areas they want to
impact with these principles, which are
climate, resources and health. Through
these criteria they assure that they have
achieved the products with the lowest
carbon footprint in the industry. As a
company Flokk also tries to reduce their

The driving force has been to make the
chair accessible and comfortable but also
sustainable, attractive and functional.
As a manufacturer Flokk has been
a pioneer in the implementation of
recycled plastic and sustainable design
strategies, as they started recycling postconsumer plastics in 1995.
KEYWORDS: Multidiscipline, waste
reduction, material reduction, design for
dissassembling, recycled, recyclable.
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Timeline
Original design of the
RH Logic chair

1. RH Logic chair
One of the most successful Flokk designs.

Opportunity
identified

2. New needs
Regarding the workplace, accessibilty and aesthetics.

Development of
RH New Logic

3. Redesign of chair
Sustainability, ergonomy and form
re-evaluated

4. Feedback from architects,
partners and users

Prototyping

5. Developing protoypes
Until final prototypes

Launch

6. RH New Logic is launched at Stockholm
Furniture Fair
February 2019

5 years and 18.000 hours to develop the project
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Information seek
Information obtained
through testing and experience in
the industry

!

Problem 1
Shortcomings of
original design

Problem detection

Problem 2
New sustainability
standards at Flokk

Changing work
environments
Accessibility
needs

!

Comfortable, accessible,
sustainable and beautiful
office chair
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2. Research
The original design provided much
insight in all the aspects of the design,
from the impact and costs of production
to what its use required. This high level
of knowledge about an existing and
succesful product both gave them a
place to start the design and to set the
requirements they needed to accomplish
to redesign it.

development stage that the design
team has designed previously). But it’s
also known that the multidisciplinary
teams favor innovation and achieve more
complete results, and Flokk believes in
this idea in a radical way.
This team is composed by profiles
like management, design, product
development, engineering,
manufacturing technology, marketing
and communication or sustainability.
A task chair is a really complex machine
with hundreds of pieces, so the goal
was to find a balance between this
complexity, the user friendliness and a
beautiful aesthetic.

The starting point was to develop a
brief to describe the product that they
wanted to achieve. It included technical
specifications, description of the product,
emotional drivers within the access of
sustainability, functionality or aesthetic
quality.
Thanks to Flokk’s expertise in the market
of office furniture, they were able to
identify a new set of needs brought on
by changing work environments. They
also became aware of the accessibility
needs that the previous design had not
addressed.

Using the brief as a starting point for
the discussion, the multidisciplinary
team worked really hard in this research
stage to make it richer to get the most
complete possible design requirements.

It is Flokk’s philosophy and a sustainable
principle to design for a real need.
Without the necessary research and
testing the product might not meet
the requirements of the market and
therefore fail at this stage and in turn
waste resources.

KEYWORDS: Multidiscipline, briefing.

Sustainability needs have also evolved
quickly in the last few years and Flokk
has been a great example of a company
which has adapted to these. They have
openly committed to these through their
5III plan. That is why they strived to have
this new design reflect the 5III concept.
Flokk is an interdisciplinary team that
works together at all the stages of their
projects, thus preventing communication
silos that could result in design flaws.
In general, most of the companies
tend to divide the design process in
parts assigned to the most specialized
profiles in each of them (like to dedicate
the engineers only to the technical
197
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This design was launched at the Stockholm Furniture
Fair in February of 2019 and was greatly received.
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3. Analysis
After they identified the needs they
wanted to tackle through this re-design,
they developed a more complete
brief. This was to create a comfortable
office chair that was accessible to all
and facilitated focus and productivity,
adapting to any workplace and user. This
had to be done through emotional and
rational drivers regarding sustainability,
quality, functionality and aesthetics.

These iterations were analysed by the
team, partners and architects and were
tested by users. All the insights gained
from this stage were used to further
develop the product.

KEYWORDS: Technical regulations, user
comfort, cost range, design requirements.

As we said before Flokk is an integrated
company comprised of people with a
range of different expertise areas that
work as an interdisciplinary team, to
ensure the design will be successful in all
areas. Furthermore, the concepts were
shown to architects and partners to gain
valuable insight into the needs of the
market and small changes that could
boost the effectiveness of the design.
The sustainability requirements for the
design were set very strictly by Flokk’s
5III concept. This plan ensures that
the products are low weight, have few
components, has responsible material
choice, are durable and are designed for
disassembly.
Despite of the large number of
regulations that the chair admits in order
to adapt to any user and improve their
comfort and productivity, it was actively
sought that the product be user friendly.
this despite incorporating a large number
of levers, regulations and technology.
Once the concept was re-defined, Flokk
still needed to determine the details
of the product. The strict sustainability
standards set for the design of this chair
still required Flokk to define some details.
They wanted their product to be free
from epoxy, chrome-based paint and
adhesive. All components should be
joint together using either fasteners or
stitching.
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ANALYSIS

The multidisciplinary team behind the design
and development acts as a motor group (MG)
They define the analysis strategies

Gain insight

Design
requirements

Accessible

Partners

Comfortable
Architects

Meet 5III
requirements
Aesthetically fit
any office space

Users

User friendly

Final Briefing
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The MG has the task of checking the result of each of the phases before moving on to the next

RH Logic initial
design

Realise need for redesign due to
change of workspaces and habits

Explore circular
options
Rethink
accessibility
and form

Iterate design
Prototypes
Test

Iterate

RH New Logic
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4. Concept
As mentioned previously, Flokk is
an interdisciplinary team that work
collaboratively at all stages of the design
process. The team is composed of
designers, engineers, manufacturing
technology experts, brand managers,
sustainability ambassadors, marketing
and communication, managers, etc that
work together to develop Flokks designs.

particularity of the coexistence of profiles
in the design process during even the
more specialized stages.
The concept became a chair that had
to look inviting, soft and comfortable,
but with a lot of technology and smart
solutions behind it.
In terms of the solutions for the
upholstery for example the seams
of the back communicate this, but
without using any glue that would have
make recycling more complicated. The
upholstery itself uses the same strategy,
thanks to a patented method that uses
no glue or fastening materials and makes
easy to replace it if needed.

This unusual structure of involving all
the people everywhere reduces the
amount of time-wasting errors that
come from misunderstandings or lack
of coordination, making the steps they
make much safer. As is well known
multidisciplinary structures help to boost
innovation and innovative processes, and
for sure this happens in Flokk.

In most of the products 80% of the
emissions come from the materials, so
to reduce their number and the weight
of the product is one of the strongest
strategies to improve their environmental
impact. A low weight also makes the
distribution more efficient, so they have
a good balance between lightness and
strength was also important during
design and conceptualisation.

To get the desired high standards the
Flokk team did a full effort, designing
almost every single component to
reach the specific result they needed.
This made necessary to create 150
components, all of them engineered
by their own team. This aim to add
complexity to the design process is what
allowed them to reach a more complete
solution from any point of view.
Despite what usually happens in
the furniture sector, design is never
outsourced in Flokk, and it didn’t happen
in this case either. What they did is to
invite external designers in, in this case
Jonas Stokke and Øystein Austad. To
work in-house during years for a team of
external designers is a very demanding
process for them. At the same time,
it helps them to understand the
complexity of the project, something that
sometimes cannot be seen in detail from
the outside.
The external designers and the Flokk
team followed all together a standard
design process, from conceptualisation,
sketching and 3D to prototyping
or technical development. As we
highlighted before it had of course the

In terms of achieving the extraordinary
level of adaptation to the user that they
wanted to find, they worked also in
aspects like different heights for the back
or two different finishings for it, as it’s one
of the biggest parts of the chair with a lot
of visual impact. It can be upholstered,
something that gives a warmer aspect
to the chair, or with the plastic like most
of the office chairs in the market. It
also makes possible to choose between
options such as colors, fabrics, materials,
accessories and more.

KEYWORDS: Personalisation, rapid
prototyping, sketches, multidiscipline
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The 5III concept is Flokk’s approach to sustainability. It
includes five circular practices that all of their products
are designed around. These principles are: low weight,
fewer components, right choice of materials, long
lifespan and design for disassembly. The number three
represents the three areas they try to impact which are
climate, resources and health.
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5. Prototyping
The iterative process that Flokk follows,
requires different types of prototypes to
test all the aspects of the design.
At the first stages of the design process
Flokk develops low fidelity mock-ups
made from cardboard. In many stages
they defend a more physical design
process thanks to these quick and cheap
prototypes that let everyone participate
and give opinions. The aim here was
to quickly prototype and develop
simple mock-ups that answered to the
questions they might have.
Of course, when the project moves
forward, they introduce 3d printing and
sewing to test specific aspects of the
design, and they did the same for the
development of the RH New Logic.
User insights were necessary to ensure
the design effectively resolved real needs.
That is why they developed prototypes
which a sample of six users of all genders,
education levels and ages tested and
provided their feedback.
The final prototype was almost 100%
functional and with the right materials, to
launch production with total safety and
reliability.

KEYWORDS: Quick prototypes, 3D
printing, user testing, multidiscipline
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IDEA

Low fidelity mock-ups

Trial error process

Iterations

3d printed prototype, tested
with fabric, and more final
shapes and materials

Trial error process

6 users tested the product

Final prototype

Preseries

207

Flokk
The MG coordinates the project and the role of the different actors.

RAW
MATERIALS

Production
of steel parts
in-house at Flokk

RECYCLED
MATERIALS
60%
Production of all
other components
in Europe

Recycled

98%

Stores

Energy
recovery
Disposal

Consumers
Refurbished

Repaired
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6. Project
Flokk’s designs reflect the company’s
ambitions and values and the RH New
Logic chair is as a great example of
this. It is a furniture piece that looks
to bespoke fit each user while suiting
any space thanks to its elegant design.
Sustainability has been at the centre of
the complete design process.
Flokk realised that 80% of the
environmental impact of their products
was in the materials they choose, and
the transformation process they follow,
that is why they put great effort into their
choice. According to a temporary EPD
(Environmental Product Declaration)
Flokk carried out, around 60% of the
total materials used in the RH New Logic
chair are recycled and 98% are recyclable
which only excludes the textile. The
aluminium they use is 94% recycled,
something that improves a lot the
environmental impact of the chair.
The production is all made in Europe. The
steel parts are made by Flokk themselves
while the rest are produced by their
network of trusted manufacturers. This
guarantees the good working conditions
of their workers and reduced the carbon
footprint of their products due to the
short transportation distances.
Once it is produced the users can
acquire the product. The user can then
customize the chair settings to their
posture and lifestyle and continue to do
so during its lifetime.

The parts that cannot be repurposed are
converted into new material that is used
for the production of new pieces.
They have been testing take-back
schemes in the Netherlands, that is one
of their main markets, but probably
because of its really high durability
and how easy is to replace damaged
components they haven’t recovered
many chairs. The chair has also ten-year
warranty.
Flokk has estimated that the RH New
Logic has a carbon footprint of 94kg
of CO2 per chair. This is very low in its
industry, but Flokk looks to minimise this
in all their products.
This product not only prioritizes their
users’ health, but also the wellness of
the environment through elegant and
effective design. It demonstrates that you
can offer a product that includes many
sustainable design strategies without
laying around aspects like functionality
or aesthetics, and still be competitive and
leading the market.

KEYWORDS: Recycled materials, modular
design, residual value guarantee, lifespan
extension, design for dissassembly.

The chair is designed with maximum
durability in mind but also for its lifeextension. If the chair becomes damaged
or needs replacements the chair can be
easily disassembled and repaired due to
its modular design.
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