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What are the six principles
of the circular economy?

1. Systems thinking:
Understanding the
system-wide impacts
of your activity.

6. Transparency::
Being open and

honest about circular
barriers and benefits.

Principles of the
circular economy

5. Value
optimization:
Keeping materials at
their highest value
and function.

4. Collaboration:
Securing system-
wide benefits by
cooperating with

others.

impacts resulting from

2. Innovation
Rethinking rescurce

management as a lens
forvalue creation.

3. Stewardship:
Taking responsibility
for the ripple-effect

your decisions and
activities.




How We

Became

a World of

Consumers,
from the
15th century
to the 21st

‘Magnificent...
groundbreaking
...a triumph’

PETER FRANKOPAMN,
AUTHOR OF
THE SILK ROADS



Remaining years

until depletion of
known reserves

(based on current
rate of extraction)

50-100 years
100-500 years

Many resources are forecasted to run out within a relatively short period...

SOURCE: Professor James Clark, Green Chemistry, The University of York
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Current rates
of recycling

1-10%
10-25%
25-50%

>50%

No data available

...while only few materials are recycled at scale
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Ellen MacArthur Foundation and McKinsey & Company, 2014
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Why the Circular Economy Matters '
0000

Podcast - October 2016

““circular
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Why the ciftilar econo
all about retaining valu

D v 6

3y reassessing where waste is most prevalent in their value chains,
companies can learn to close those loops to get more from the

resources and materials they use.

Chinese Premier Li Keqiang (L) gives a speech as Founder and executive chairman of the WEF Klaus ¢ . . s . . . .
during the World Economic Forum on June 27, 2016 in Tianjin, China. C ontrary to popular thlnklng In various companies, the circular

economy isn’t the latest sustainability fad and shouldn’t be thought of

ag a recvelino ar oreen nraoram Tt reanirec ton-down manacement and



PRINCIiPIO

1

Preservar e aprimorar
o capital natural
controlando estoques
finitos e equilibrando
os fluxos de recursos
renovaveis

CICLOS BIOLOGICOS

FRAMEWORK
DAEC

PRINCIiPIO

2

Otimizar o rendimento
de recursos fazendo
circular produtos,
componentes e
materiais em uso no
mais alto nivel de
utilidade o tempo todo,
tanto no ciclo técnico
quanto no bioldgico.

Regeneracao

Digestao
anaerdbica

PRINCIiPIO

3

Estimular a efetividade
do sistema revelando
e excluindo as
externalidades
negativas desde o
principio

https://www.ellenmacarthurfoundation.org/pt/economia-circular-1/diagrama-sistemico

Biogas

Renovaveis Materiais finitos

Restaurar

Virtualizar

Substituir materiais

Regenerar

Gestado do fluxo de renovaveis Gestao de estoques

CICLOS TECNICOS

o

Fabricante de pecas

Voo

Fabricante de
produtos

Biosfera i ‘

Prestador de
servicos

jedltura/coleta’

Matérias-primas
bioquimicas
Reciclar

Compartilhar

Aproveitamento
em cascata

Manter/prolongar

Coleta

Extracédo de
matérias-primas
biogquimicas?

Minimizar perdas
sistémicas e
externalidades
negativas

1. Caca e pesca
2. Pode aproveitar tanto residuos pés-colheita como pés-
consumo insumo

Fonte: Ellen MacArthur Foundation, SUN, and McKinsey Center
for Business and Environment; Drawing from Braungart &
McDonough, Cradle to Cradle (C2C).
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Performance Economy — Waltergﬁﬁel

J

Cradle to Cradle — McDonough and Braungart

Natural Capitalism — Amory Lo

Industrial Ecology — Thomas G

Biomimicry — Janine Benyus

Blue Economy — Gunter Pauli

Think Chair, Steelcase






20%

OF INDUSTRIAL
WATER POLLUTION
COMES FROM TREATING

FIGURE 1: GROWTH OF CLOTHING SALES AND DECLINE IN CLOTHING UTILISATION SINCE 2000

INDEX 100 IN 2000 NUMBER OF TIMES AN ITEM IS WORN'

s CLOTHING SALES
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100

AND DYEING TEXTILES
>100bn THE CLOTHING INDUSTRY

IS THE SECOND-MOST
OF
&5 LI CLEAN WATER

QE}

WORLD GDP CLOTHING UTILISATION

—

2000 2005 2010 2015 G ns"‘C|D!

USED WORLDWIDE

1 Average number of times a garment is worn before it ceases to be used

Source: Euromonitor International Apparel & Footwear 2016 Edition (volume sales trends 2005-2015); World Bank, World development SOURCES

indicators - GD (2017)

THE CLOTHING INDUSTRY’S
ENVIRONMENTAL IMPACT

[T TAKES

700 GALLONS
OF WATER

505°4°4

TO PRODUCE ENOUGH
COTTON FOR ONE T-SHRT

THAN %%
OF COTTON (> p
1S NOW GENETICALLY MODIFED

PRODUCTION OF HBER IS RESPONSIBLE FOR

18% & 25%

OF INSECTICIDE
USED WORIDWIDE

|
THE INSTITUTE FON SUSTANANE COVMURNICATION WORLD WE DUPE FUND “TE TIRUE COST™ DOCUVENTRITY @NE“"S
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2%
losses during
collection and processing

s [
cascaded
<1% recycling

Closed-loop
recycling

£

>99% 53 |

virgin feedstock million tonnes

SYNTHETICS (63%) }ANNUALGARMENT } USE 74%

N
COTTON (26%) PREREEES ) landfilled or

OTHER (12%) ‘ ' “ incinerated

250,000 tonnes

losses in microfibre leakage?®
production?® O e e NN
. e -
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Plastic fibres found in tap water around the
world, study reveals

Exclusive: Tests show billions of people globally are drinking water contaminated by plastic particles,
with 83% of samples found to be polluted

Damian Carrington Environment editor
Wednesday 6 September 2017 00.01 BST
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circular
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A magnified image of clothing microfibres from washing machine
effluent. One study found that a fleece jacket can shed as many as
250,000 fibres per wash. Photograph: Courtesy of Rozalia Project



~ O mundo das roupas usadas — b “Hiaar
4,3 Bi dollars EUA exporta - “Clothing poverty”




Sinthetic ~ Water
fibres \ Chemicals
Recycled \

material \\. W

Netwal . Supplier . i
T P\
Organic . _ compgable
fib ° unused fibres
I resEnergy Fabrlcs ~>Water+Chemicals,
The ‘Company’

(completion centre)

Sustainable and
Certified Materials

~a PRE

trends

Sustainable 7
concepts introduced
to all stages of the
development

Areas of concern
due to management
difficulty

/1) Vet DEVELOPMENT

DEVELOPMENT

Glue Water

Treatmen g
centre /2

of leather

fabrics

Separation g
centre /=
fibres

‘ Recycled

fibres

Natural and Organic
fibres

papie,_

Natural

Synthetic
fabrics

=

Synthetic

Compost)?2

©
centre)s

Carpet

Fabric for
walls £

Crafts

/ centre
Pieces

centre

Recycle>g
°
c

New activities
for waste and end-
of-life management

New Products

Craftwork

New synthetic
fabrics

New synthetic
material

Compost

Left-overs returned
for new
developments

Textiles
for treatment
(with glue)

A Mixed

Textiles

Waste

Fabric remains

for storage
MixedA
)Q Fibres
i<
'3
o Sofas e
Cushions 5 _
Seats 3
o
Curtains

Mixed

Textiles

Mixed

New Yarn

fabrics

New
material

POST

DEVELOPMENT

Compost

Essential )
Life cycle information
and analysis

Donations




Raised
awareness

Precary
infra-structure

and use of cheap labour

Easy access
to information

increased

environmental

\ncern
. B
. = \
NS - R&" -*' Unsustainable Im"
present without compromising = / Short product \ /
the ability of future generations \ lifespan
, ‘

Responsibilities =

divided with between
industry, governments
and consumers

to meet their own needs”

“You need
— to consume Constant
Pl BTN R to existe” BOm development of
? ) TO new tools to ensure
Ry & sustainabilit
/ Buy Y

/ Let’s \
Accellerate = ll go /
o S{GREEN/

! Obese
consumption

Higher economies

margins World governments

are being constantly

& pressured to ensure the
. Controlled bm sustainability of their industries
f;RODUCTION \

Global ) legislation in
supply-chain consuming countrles

RAW MATERIALS \_/

Heavy environmental
N . A Escape environmental taxation in 1st world countries
3rd world labour and industrial exploration legislation and taxation

‘circular
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FIGURE 4: THE NEGATIVE IMPACTS OF THE
TEXTILES INDUSTRY ARE SET TO DRASTICALLY
INCREASE BY 2050

FIGURE 5: AMBITIONS FOR A NEW TEXTILES ECONOMY

PHASE OUT SUBSTANCES
OF CONCERN AND
MICROFIBRE RELEASE

MAKE EFFECTIVE USE OF
RESOURCES AND MOVE TO
RENEWABLE INPUTS

RENEWABLY
SOURCED
FEEDSTOCK

2015 2050
RESOURCE = %
CONSUMPTION'
98 MILLION 300 MILLION
TONNES TONNES

RADICALLY IMPROVE
RECYCLING

OTHER
MATERIAL
STREAMS

1 Consumption of non-renewabie resources of the textiles
Industry, Inciuding oll to produce syntheatic fibres, fertllisers

to grow cotton, and chemicals to produce, dye, and finish
fbres and textiles

2 Carbon budget based on 2 degrees scenarlo
Source: Circular Flbres Initiative analysis - for detalls see Part |
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Economia Circular e o Setor Téxtil

N\

BETTER INFORMED
Online search
on demand,
even in store...

N

N\

MORE DEMANDING
Seeking
personalization and
seamlessness

ALWAYS
“ON"

shopping around
the clock, but time
constrained

N

Always connected,

MORE CONSCIOUS

Values oriented
and in search
for authenticity

Exhibit 22 In 2017, the shrewder shopper will be characterised by 6 main qualities

N\

MORE VOLATILE

Alternative shopping

options are just
one click away

N

CONNECTED
TO OTHERS
Product review and
experience sharing
on blogs and other
social media

Impact area

@ Water

@ Energy

@ Chemicals
@ Waste

Q Labor practices

Health & safety

Community
& ext. eng.

Ethical practices

@ ®Q

Very high

Very high

Very high

Very high

-
@
ES
§
9
E)
I
2

Low
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Iniciativas na cadeia da moda

The Waste and Resources Action Programme

Wr D) Working together for
&{‘ a world without waste

Textiles Circular Economy

WRAP estimates that between 2.5 and
2.7 million tonnes of household textiles
— clothing, footwear and other textiles
products like carpets and mattresses —
are consumed annually in the UK.

In 2010 an estimated £238 - £249
million of re-usable or recyclable
textiles were discarded through kerbside
residual waste collections.

Recovering just 10% of this would
generate a potential sales value of
almost £25 million.

Find out more at www.wrap.org.uk/textiles

Recycling

1

Collection

>

iy

Raw
materials

Material
production

Re-use &
Repair

Design &
Manufacturing




Iniciativas na cadeia da moda G

circular

E@AP

european clothing action plan

Project supported by UFE funding Home About ECAP Action Plan Get involved News and events

What is ECAP?

Read more

Credit: Charity Fashion Live (Image), Rachel Manns (Photographer)



Iniciativas na cadeia da moda

OQ Sustainable
Apparel Coalition

The Coalition Our Members

Our Vision

The Higg Index

Why Join?

The Coalition

Collaboration & Impact

( O MemBer Access
=

In the Media Get in Touch

Our Origins

The Sustainable Apparel Coalition’s vision is of an apparel, footwear,

nova
OV
em economia @

irc

and home textiles industry that produces no unnecessary
environmental harm and has a positive impact on the people and
communities
associated with its activities.

66°NORTH Adidas Aldo
American Eagle Outfitters Arc’teryx Equipment Inc. ASICS
Bestseller A/S Brooks Sports, Inc. Burberry
Columbia Sportswear Company The Walt Disney Company ECCO

EILEEN FISHER

Esprit

Fast Retailing

Fenix Outdoor Group Gap, Inc. Guess, Inc.
HanesBrands Helly Hansen AS H&M

IC Group KEEN Inc. Kering

L.L.Bean, Inc. Lands’ End Levi Strauss & Co. |
Loomstate Lululemon Athletica Maiyet, Inc.

Mara Hoffman New Balance Nike, Inc.

Odlo International Orsay Patagonia, Inc.
Pentland Brands plc. Piece & Co. Puma

PVH Corp. Salomon Skunkfunk

SOL Investment
Vera Bradley Designs, Inc.

Threads For Thought
VF Corporation

Under Armour, Inc.



The Making of
Behavioral Economics

MISBEHAVING

Richard H. Thaler

Best-selling coauthor of Nudge

i

Novacaq




A TRANSICAO DE UM MUNDO LINEAR PARA CIRCULAR

MINDSET
LINEAR

ESCOPO

PREMISSA

PROPOSTA
DE VALOR

FOCO

PERSONAS

ETICA

EXTRAIR, PRODUZIR e DESCARTAR

Processos

Eficiéncia

Reducdo de custos

Lucro

Shareholders

Competigdo

Consumidor

MINDSET
CIRCULAR

Ecossistemas

Efetividade

Geragdo de valor

Inovagdo e novos valores

Stakeholders

Colaboragdo

Usudrio

PLANEJADO para RESTAURAR e
REGENERAR

\

"“circular



Como realizar a Ece gerar impacto?
Uso dos blocos de construcao da EC e SDGs =

Desenho
Modelos de Ciclos

para )
Negocios reversos

circularidade

Condicoes de suporte




_Onde e como 0s ODSs encontram a EC?  ©  cireuir

PRODUGAO

1 CONSUMOE
RESPONSAVEIS

QO
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Mapeamento de valor

- i N
Lo gonat value Freation g, -
-~ ‘36 caplg T
. 0 fe -

PROPOSITO
Valor capturado
Valor destruido
Valor perdido
Valor da oportunidade









Uma visao inspiradora para

uma economia que
“funcione’.comoutradente
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USP — o,

University of Sao Paulo KK “ircular
circular economy
timeline
.‘. 2018 | Circular Economy ..'.
o Innovation Center launched

’ 5014 | USP signed MoU with
Ellen MacArthur Foundation

First projects in
Circular Economy at USP
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5:S P & L reular
a Pioneer
University

Pioneer Universities are an international network of
higher education institutions developing truly pioneering
and innovative circular economy-orientated research or
teaching programmes.

<3
A UNIVERSITY OF
m’ m“rocr\mw Cranﬁ]\l\ JERSITY TU Delft m

= ~ RIT
e - Golisano Institute
\» for Sustainability /\Rl/()NAS] ATE

ROCHESTER INSTITUTE OF TECHNOLOGY L] NIVERSITY



TRANSICAO PARA
ECONOMIA CIRCULAR

Uma plataforma para desenvolvimento de competé em EC

USP - EMF - Pioneer University
CONTEXTO DA EC
Solugdes lineares ndo N
resolvem problemas

planetarios Trajetorias complexas

_ Volatilidade, instabilidade

Novos referenciais p negécios
circulares podem geram 1 T dollars

CONTEXTO DA PLATAFORMA |- it
1847 - Fora do Salao

| T— » Convénio celebrado entre a EMF - USP
 Diversos projetos em andamento em EC - mais de
i 60 docentes envolvidos
* Pesquisa aplicada em diversos setores da

economia
Resultados traduzidos em competéncias
Entendimento da realidade do Brasil: "reality-check"
Proposito de transformar e impactar a sociedade

FUNDAMENTOS
Ecologia industrial Biomimética
Economia da

o=

Fluxo de materiais e
captura de valor

Simbiose industrial

Dinamica de
sistemas
PSS
Novos Modelos de
Negocios

ESTRATEGIA DA PLATAFORMA

mo as prticas e . Pla(.:aff).vma interativa
s associadas a . Flexlhlfdade de oferta
EC estao inseridas na mm:'
estratégia e visao da : . 8
empresa? Dignéstico ccmpet'éncln.s
- Customizagao para * Visdo sistémica
EEEES « Cases reais e

ﬁ Road map exercicios de "campo”
 Projeto em EC

CONTATO: AOMETTO@SC.USP.BR; WANA@USP.BR

=

INOVacao

em economia @

Circular

TRANSICAO PARA
ECONOMIA CIRCULAR

Uma plataforma para desenvolvimento de competéncias em EC

USP - EMF - Pioneer University



Circular Economy Solutions | circular

e . -
#) Networking :- Colaboracéao

Pesquisas &
Analises

#% Capacitacao (

DISCUSSAO SOBRE ENVOLVIMENTO TARKETT
Plana - Objetivos «

https://www.ellenmacarthurfoundation.org/pt/economia-circular-1/diagrama-sistemico
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N

! circutar

Confedera¢ao Nacional da Industria

I T Projeto desenvolvido seguindo trés objetivos principais:

1. Analisar as praticas e os processos adotados por empresas
relacionadas as trés cadeias de valor pré-selecionadas e
caracteriza-las quanto ao alinhamento e a relagdo destas
praticas aos principios da EC.

2. Estimar quantitativamente os beneficios destas praticas
guanto a geracdo de emprego, renda e de geragao de valor
agregado, bem como quantificar os fluxos de materiais nestas
cadeias, a partir de estudos de caso de empresas envolvidas
com este projeto.

3. Identificar possiveis contribuicdes deste estudo para a
definicdo de politicas publicas e recomendagdes para
elaboracdo de programas de Foverno gue estimulem’e facilitem
a transicdo para a EC no Brasil.

ECONOMIA CIRCULAR

OPORTUNIDADES E DESAFIOS PARA A
INDUSTRIA BRASILEIRA




Coordenacgao b e

Prof. Weber Amaral
wana@usp.br



