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0. Problems...

FORTUNE £2billion fiasco as huge recycling plant
The American recycling business dumped: Hundreds of workers facing the
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Only nine years
‘one of country's biggest, is set to close
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Table 1. Tattles
STANDARD DEVIATIONS Processed yarns and threads 036
OF MONTHLY PRICE Textile waste 2.08
CHANGES FOR SELECTED Rubber
e Natural rubber 6.25
SECONDARY MATERIALS Synthetc rubber 166
Reclaimed rubber 140
Zinc
Lead and zinc ore 459
Zing scrap 450
Aluminium
Aluminium ingot 368
Aluminium scrap 6.29
Copper
Copper ore 1.64
Copper scrap 5.57
Iron
Iron ore 164
Iron scrap 5.73
Paper (Jan. 1993-Feb. 2003)
Pulpwood 1.80
Paper-making woodpulp 3.98
Wastepaper 9.24
Source: United States Bureau of Labour Statistics (www.bls.gov).
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10 years after...

Figure 4: Comparison of SRM Price Fluctuation (2002/3 and 2011/12)"*
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Source: Eunomia Research & Consulting Ltd

Source: Managing the Risk from Secondary Raw Material Price Movements
Resources & Waste UK
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Market Failure? Not necessarily...

OECD: Significant barriers and failures in markets

for recyclable materials:
* Search and transaction costs

* Information failures

* Consumer perceptions and risk aversion

WASTELESS

* Technological externalities

* Market power
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Looking the whole picture

Slowdown in the BRIC (Brazil, Russia, India, China)
economies = lower demand -> falling prices

Stagnation in Europe - lower domestic demand

Push measures 2 higher recycling rates > higher
supply

You can’t just cut the recycling programs

Supply becomes unresponsive to demand

End users to be more selective in respect of quality
Higher importance of recycling to SWM systems >
WASTELESS

higher dependence on commodity markets c
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1. The Era of Disruption

of companies
on the fortune
1000 list 10
years ago have
now vanished.
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2025 will be a milestone cFrﬁlTjﬁSEs

ntonis Mavropoulog

WQORLD
ECONOMIC
When will the fut ive? &
en will the Tuture arrive:
800 technology executives and experts from the information and communications technology sector “cownrTTEDTO
were surveyed as part of our Technology Tipping Points and Societal Impact report SR TR WoRLD
Technology tipping points expected to occur by 2025 Percentage of respondents

10% of people wearing clothes connected to the internet €= [ 0.2
The first robotic pharmacist in the US = [ 865
The first 3D-printed car in production [ 841
5% of consumer products printed in 3D € 811
90% of the population with regular access to the internet
Driverless cars equalling 10% of all cars on US roads €=

The first transplant of a 3D-printed liver 76.4
Over 50% of internet traffic to homes for appliances and devices
The first city with more than 50,000 people and no traffic lights 63.7
The first Al machine on a corporate board of directors e 450

[Source: World Economic Forum, Technology Tipping Points and Societal Impact report, 2015

We are in the middle of the

41 Industrial Revolution

“Now comes the second machine age.
Computers and other digital advances are
doing for mental power — the ability to use our
brains to understand and shape our
environments — what the steam engine and its
descendants did for muscle power.”

Erik Brynjolfsson, Council Vice-Chair; Director, MIT Initiative on the
Digital Economy, Massachusetts Institute of Technology, USA

WASTELESS
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2. How the 4t Industrial Revolution
disrupts recycling markets?

+ Robots: purity, speed, problem-solvers

+ Monitoring — big data — Life Cycle Management

+ Substitution — The revolution of New Materials

+ Elimination — 3D Printers, Paperless, Music Industry

Let’'s meet Liam

WASTELESS
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Apple’s new recycling initiative

700,000,000 iPhones sold from 2007
235,000,000 iPhones sold in 2015

40,000,000 $ value of the 1 gold recovered by Apple in 2015

Renew

Recycling an Apple product
should be as easy as using one.

The Apple Renew program lets you recycle your device at an Apple Store or online.!
We'll make sure it's recycled responsibly or given a chance to be used again.

Find an Apple Store >

WASTELESS

Big data and Life Cycle
Monitoring

oM OEM Connected Services
Fleet Related Servi
.- ..--.
Component fallure
| e Jomamepmsprn| |1 Tmzatet ] | | e
Optimizing vehicle Social media usage ‘ Dynamic route
performance analytics | planning
‘ Brand loyalty ‘ Multimodal journey
analytics planning
Feature demand by
et | vssacovaumion WSt Potsmemamaenent| | 0|

Demand sensing -
l production Purts Inventory ‘ Deals and rebates ‘ \ EV relsted services | Asset tracking
sckadidlio management

Crowd-sourced
Service contracts Product feature
DEEmm | s | et || eeepeess
| Eco-driving and
driver tralning

Usage-based
Insurance

Current services which will benefit from
Big Data

Source: Frast & Sulivan
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New materials 2> New waste

Home Vson MestAmons  Spesking © Resources < Bog  Coma  Q

Bio-inspired plastics cf:me:ssss
Designer nanocrystals

New materials -> New Waste: The case of coffee capsules

WHE thermoelectrics for vehicles

March6, 2016

Electric ink

Recent Posts

Fungal foam

Join the Wastelss Future thinkers

WASTELESS

Antonis Mavropoulos

3D Printers & Recycling

Anstess
FUTURE Home Vision MeetAntonis Speaking - Resources - Blog  Contact Q@

Henry Ford Vs 3D printers: a fight that will redefine “recycling”

May 6, 2016
Recent Posts

Recycling markets: problematic or
disrupted?

Antificial Intelligence: the risks
involved are not artifcial at all

Your legacy = your waste
Its about People, not Waste!

Avery useful book: The
Composting Troubleshooter

Join the Wasteless Future
thinkers

Get my personal insights on how social
and technological innovation can
reshape the recycling and waste
management industry. Learn how you
can contribute and let me share with
you ideas for books, events and projects

WASTELESS
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VIDEC:
https:/ / www.youtube.com / watch?v=DE7kvYoOPb8
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3. Circular Economy

What is the link between high recycling
targets and Circular Economy?

No Industrial Revolution — No Party Gﬂfﬁﬁ?




It's more about supply chains and
less about resource scarcity

Life-cycle of specific products: design,
production, distribution etc.

N\
\\ Municipal
\yyast

\ WASTE

Circular Economy or Space Race?

- T]-iE SPACE ECONOMY: A MODERN DAY GOLD RUSH

Asteroid Mining Will Crez_sté A Trillion-Dollar Industry . -

http:/ /wastelessfuture.com / circular-economy-or-space-race /
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The end of recycling as we know it?

» Recycling systems were not designed for CE
- They evolved as landfill alternatives
. > Focus on geography rather than material flows

- Focus on minimum transport costs rather than quality
of the materials transported

WASTELESS

Time to change metrics...

Weight based metrics onnes besed me
work better for some g Foo | oo | e [ =
organisations or
authorities than for
others. e
et C
The more you achieve = =
the less relevant weight
metrics become
oporton aaing o | pase | L -
Green waste has been excluded here = card
for the purpose of equivalency
Monetary value
:;udmdnc:!:: plastc paper -
card s —-—
=
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Source: LARAC 2015 Conference, SUEZ UK presentation E
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Can EPR stay the same?

+» How EPR schemes should be adapted to CE
challenges?

+ What are the most important criteria on which
EPR programmes differ and how might it affect
their impact and efficiency?

+» What are the key achievements of EPR schemes
across EU and what are the benefits that have not

been fully realized yet? i
WASTELESS

The solution delusion

WASTELESS
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Is this Circular Economy?

v f i N
WASTELESS
Home Vision  MeetAntonis  Speaking v Resources v~ Blog  Contact Q
Ancont Mavroponiss

Battery Recycling drives lead poisoning in Indonesia

June 3,2016
Recent Posts

Recycling markets: problematic or
disrupted?

Artificia Intelligence: the risks involved
are not atifcial at al

Your legacy = your waste
Its about People, not Waste!

Avery useful book: The Composting
Troubleshooter

Join the Wasteless Future thinkers

Get my personal insights on how social and
technological innovation can reshape the
recycling and waste management industry.
Learn how you can contribute and let me
share with you ideas for books, events and

WASTELESS

Name
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PROGRAMMES

ISWA Scholarship Programme
External Projects

International Waste Manager
ISWA Project Grant

Trading Trash for Education

With the 20,000 USD donated
by ISWA, the scholarship
programme can be financed for
25 children for two years,
including book, uniforms,
transportation, family

We all know that children working and playing inside an active,
filthy dumpsite is dangerous, unhealthy and unethical. But yet, it
still happens all over the world in developing countries.

ISWA would like to do something about this by preparing and
educating next generation youths who would otherwise follow
their parent's footsteps into the trash. The ISWA Scholarship
Programme currently targets 25 children who are sorting
garbage in dumpsites called Nueva Vida and La Chureca in
Nicaragua.

allowances (in some cases, the
child is the person working to
provide for the family and they
are not able to go to school for
this reason), administration and
psychological counselling.

A A A-
Antonis Mavropoulos
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THANKS FOR YOUR ATTENTION
cﬁASTELess
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