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O CONCEITO

AAmpliando o conceito de economia
AEconomia e ambiente restaurativos
AA premissa do reuso

AA ressignificacdo da reciclagem
ATendéncias de mercado

AA busca por indices de circularidade
Alnterdisplinariedade
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Adidas lanca ténis 100% reciclavel: apos ficar velho, é devolvido
para a loja e transformado em novo

£9 25 de abril de 2019 & Suzana Camargo

Este é o momento da virada do pldstico. Para minimizar o descarte e multiplicar a vida de nossos materiais,
estamos indo na direcdo da economia circular - da reciclagem e da regeneragcao. Uma coisa pode se
transformar em outra. O fim pode ser o comego.
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Plant OAT’s Biodegradable Sneaker, Watch It Bloom into
Flowers!

BERUN FASHION WEEX
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EFICIENCIA DO FLUXO

AREOIOLAFCOLETAR, IDENTIFICAR, TRIAR. DESTINAR, RECICL,

SREUTTLIZAR = COLETAR, DESTINAR, REUTILIZAR



CATEGORIAS DE RECICLAGEM

wWRECICLAGEM PRIMARDNversdae residuosem materiais
compropriedadesequivalentesaosmateriaisoriginais

WIR | wRECICLAGEM SECUNDARBversdale residuosem
materials compropriedadesinferiores aosmateriaisoriginais

wWRECICLAGEM TERCIARI#nversdale residuosem quimicos
ou combustiveis

WIE wRECICLAGEM QUATERNAR@nversdale residuoem energia
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FERRAMENTAS
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1. MATERIAL CIRCULARITY INDICATOR AT PRODUCT LEVEL

@ Matarial Circularity indicator (MCI): 0.45 out of 1

The higher the matenial circularity score, the better the product's materials circulate, This score depends on three
factors: the amount of reused or recycled material used in feedstock (either as reused components, or as recycled
content in materials). the product’s utility (based on its lifetime and the functional units delivered, as compared to
indusiry averages), and the amount of material that is recycled or reused al the end of the product's use

Product Utility 1.00 (assumed to be the industry average)
CIRCULARITY INDICATORS
An Approach to Me: ring Circularity Proeduct lifetime in years 3
PROJECT OVERVIEW Functional unit Holes
No. of functional units delivered 400
Total mass of product 5176 kg
Reused or recycled material as % of product mass
Not: Increasing these would improve circularity @
Feedstock Material collection

REUSED RECYCLED REUSED RECYCLED
Fu Fr Cu Cr

0.0% 0.0% 0.0% 98.3% DRILL

The remaining mass of feedstock recuired to manufacture the product is assumed to be virgin material. The remaining mass of the
product at end of use is assumed to 30 to fandfill,

The MCI at product level is calculated by summing over each Iindividual sub-assembly, part, and/or materiak total mass of virgin material

fotal mass of unrecoverable waste. For more information, please refer to the Circularity Indicators methodology paper (Ellen MacArthur
Foundation, hitp://www ellenmacarthurfoundation.org/circularity-indicators).

2. COMFLEMENTARY INDICATORS AT PRODUCT LEVEL

21RISK INDICATORS AT PRODUCT LEVEL
To prioritize initiatives to improve the circularity of your product, you may also wish to consider these risk factors highlighted for your BoM:

[i 5 yr material price average (1) $ 23
li 5 yr material price delta (2) s -0.4
I,SA 5 yr material price standard dev. (3] $ 0.2
@-’t‘uum pacARTIn GRANTA - L 5 yr material price range (4) $ 0.9
Ls_ 5 yr material price variation (5) 21%
REAGH Artice 33 obligations: (6) Highest risk substance 0.52% by weight of the article.
m Confiict material risk for parts: 2 parts contain high risk materials r E M
Rons RoHS compliance: (7) All parts compliant NOLOGIA MINERAL




Circularity Indicator Categories (as proposed by EMAF)

s T e Complementary
Utility Destination Recyclability Impacts/Risks

Circular
Supply Chain

Product Life
Extension

Platform

Product as
a Service

Recovery and
Recycling

Circular Business Models (as proposed by Accenture)
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AN APPROACH TO MEASURING CIRCULARITY

©

CIRCULARITY Material Circularity Indicator

INDICATORS Dynamic Modelling Tool

Drag the sliders to change input values and see how the MCI changes!

Destination after use

Feedstock

FES 0%

Reused

Recycled 0%
Recycling efficiency i< = > I}

Lifespan 1,0 x industry average

MCI=0.10

Functional units 1,0 x industry average

ELLEN MACARTHUR GRHNTH

FOUNDATION MATERIAL INTELLIGENTC CE

I



MINERACAO URBANA

AdaAiyl aé R
partir de linhas de

transmissdo inativas v
(Krook et al., 2011)

| \‘. , L < O e W

Figure 1. Map of disconnected low- and medium-voltage power cables (bold black lines) in the city center of LinkGping retrieved

from the power grid manager’s GIS-data. The scale of the map is 1:20000. =
wiz i = M
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MINERACAO URBANA

Ad dzY G S NX-¢huva prmiajrﬂe]?éhtes estratégias de reciclagem

destinadas a recuperar materialB 2 | YO0 A Sy U S(WALRSTEN] NXzN
2015).

Excavation Costs for Integrated Maintenance and Urk Recovery in Linkdping
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Figure 13. The Economic Conditions for Integrated Maintenance and Recovery (adapted
from Article 5). The recovery “hotspots” are depicted in beige, and in comparison with
Figure 6 (p. 44.), quite a few urk sections are now not too far from breakeven results.
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Metabolic flows
- Inactive technospheric stocks
- Prospecting approaches
- Environmental implications

Governance & Knowledge
‘ - Policy and legislative issues

- Resource management concepts
- Political and social aspects

Urban and Landfill mining for
resource management

Infrastructure & Markets
- Availability of collection, processing
and recycling facilities
- Markets for recyclables
- Potential markets

Business dynamics
- Profitability
- Technology innovations
- Management and organisational
structures and tools

Fig. 2. The four themes of the modified resilience model “Urban and landfill mining for
resource management.”
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Figura 2.3 Evolucio dos precos de alguns oxidos de 2002 ao segundo quadrimestre de 2011
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TECNOLOGIA TOUCH SCREEN

A Revolucionou a acessibilidade

A Aumentou a conectividade

A Possibilitou autonomia e melhoria
da prestacao de servicos

A Aumentou demanda por materiais

A Aumentou valor de commodities

A Transformou o mercado mineral
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How the iPhone Works Self Cap: How the iPhone Works Mutual Capacitance Screen®

N\ FA TN
Layers of a Self Capacitance Screen Layers of a Mutual Capacitance Screen
(image from ttp://dev.emcelettronica.com/) (image from ttp://dev.emcelettronica.com/)
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Touch Module Market Forecast
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Fig. 1: The touch-module market forecast calls for rapid advances through at least 2020. Source: Touch
Display Research, Inc., 2014.
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High 4
conductivity

Conductive
Polymer

Low QuIrce Toe splay Research,
conductivity ITP-replaoemem report May 2014
Low cost High cost

Fig. 2: ITO replacements are compared in terms of cost vs. conductivity. Source: Touch Display
Research, ITO replacement: non-ITO transparent conductor technologies, supply chain and market
forecast report, 2013 and 2014.
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FUTURO

i

|
S
7 ! N \3 (Wh) DE LCE (g)
. - Celulares 1,3 1,7
- Smartphone 1,6 2,1
Tablet 25 19
Notebook 50 37
Ebike 400 300
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Fuel: : Fuel: : Fuel:
Gasoline Gasoline and/or 100% electricity
electricity from grid : from grid
Gasoline 7 Gasoline
Engme Engme
Electric
Motor
' Electrlc l ' E!ectricl ' I
Motor Motor

Gas

aattery ]_T: wm_y
1 l'l —

HEV PHEV BEV

HYBRID ELECTRIC = PLUG-IN HYBRID BATTERY
VEHICLE ELECTRIC : ELECTRIC
VEHICLE : VEHICLE

CETEM

CENTRO DE TECNOLOGIA MINERAL




CETEM

CENTRO DE TECNOLOGIA MINERAL




