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* Introduction
* [srael — geography and demography (briefly)
* Generation, disposal and treatment of Solid Waste in Israel

* [srael’s Waste Management Strategic Plan
* ‘Circular Economy’
e Material efficiency opportunities
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Israel’s population:
8.79 million (2021

102NV,

92% are living in
urban area
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347 people per km?

10 times denser than the average of the OECD countries .
Southern areas (2008): 45.2 people per km?. o\ ) B
Central and northern areas (2008): 710 people per km? B
Tel Aviv area (2011): 7,522 people per km? e e B CREE



Israel’s population will number 15-25 million by the year 2050,
making it the most crowded country in the OECD
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* High natural growth rates

e Total fertility rate: 3.1 children
family (1.6 western countries)

e Commitment to the continuing
absorption of immigrants.

Israel's birth rate relative to the OECD countries, 2015
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Land available for
planning and development

-

" |srael’s total land area: 22,145 km?

" Protected open space: 7,281 km?

" Built-up areas: 1,241 km?

" Beaches, infrastructure, etc.: 7,381 km?
= Military firing zones: 4,693 km?

Land available: 1,550 km?
About 7% of Israel’s total land area



* The rate of land-cover conversion between 2014-2017 was the
highest in the last 20 years!
* 55 km? were converted from open landscape into built-up areas.

» 53k km? were converted from natural landscapes and planted forests
into Agricultural lands.

-
Im"lq bubreasty S
AALDE nItun ??
AT A= [T VIAWN AN S

2018 7MW YADN AXND N1T



Figure 1 6. Population and built-up area growth rate in OECD countries, 2000-2050
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ﬁ WASTE MANAGEMENT
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Beyond the boundaries ©NewScientist

How many planets we'd need if everyone We have already overstepped three of nine planetary boundaries and are at grave risk of transgressing several others
lived like a resident of the following:
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How did we reach this?
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Prehistoric times

Breath 5.1 t/ To air

Water,
food, tools,
efc. -
| Excreta 0.8 t/y
617y To water
p TO land

Solid waste 0.1 t/y

Brunner, P.H., Rechberger, H., 2004. Practical handbook of material flow analysis



Modern times

Gas emissions 19 t/y To air

= ‘b
14,5 :

consumption- A!i[ t“* .
86 t/y '

To water

To land
Solid waste

0.3 t/y

Brunner, P.H., Rechberger, H., 2004. Practical handbook of material flow analysis



World Population

Projected world population until 2100
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Population Division, World Population Praspects: The 2015 Revision
Produced by: United Nations Department of Public Information
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* 9.2 Promote inclusive and sustainable
industrialization

* 9.4 By 2030, upgrade infrastructure
and retrofit industries to make them
sustainable, with increased resource-
use efficiency and greater adoption of
clean and environmentally sound
technologies.

* 9.5 Enhance scientific research,
upgrade the technological capabilities
of industrial sectors in all countries, in
particular developing countries

https://sustainabledevelopment.un.org/
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12.2 By 2030, achieve the sustainable management
and efficient use of natural resources

12.5 By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse

12.6 Encourage companies, especially large and
transnational companies, to adopt sustainable
practices and to integrate sustainability
Information into their reporting cycle

12.7 Promote public procurement practices that
are sustainable

12.8 By 2030, ensure that people everywhere have
the relevant information and awareness for
sustainable development and lifestyles in harmony
with nature

12.a Support developing countries to strengthen
their scientific and technological capacity


https://sustainabledevelopment.un.org/

The Waste Hierarchy

Prevention

Most

Preferred
Re-use

Least
Preferred



The Waste Hierarchy

Most Prevention

Preferred

Re-use m Iji'i'i'.': S

Reuse
Yes

\ Clothing, bedding

=y ‘_, ;" _.._r_,_l.l-.;;..,;l;- ,
CLUCOUVeIL Yy Plastic bottles, jugs These are some and towels
= = and containers examples of

\1\'“-\_ everyday items
" that can be reused
Lea St /— many times over... \l

Preferred ) =
i I ' l Newsar, office
Hgi paper, scrap paper

Paper and plastic bags

e

Glass bottles and
jars




The Waste Hierarchy

Most Prevention

Preferred
Re-use

Advantages:

e Conservation of resources

e Supply of raw materials to industry

* Reduction of waste disposal to incineration &

~ landfill

Disadvantages:

* Emissions from recycling process

* Recycling sites are unhygienic, unsafe and
unsightly (odours, noise, vermin nuisance)

Least
Preferred




The Waste Hierarchy

_ COMPOST Q"%? ot
Sl ) LIFE 4
Most Prevention $ CYCLE

Preferred 22 SR )
Re-use iﬁ

Composting (turning organic wastes into nutrient-
rich food for plants).

Advantages:
*  Recovery of useful organic matter for use as soil
amendment

*  Employment opportunities

*  Reduction of waste disposal to incineration & landfill
Disadvantages/challenges:

* Unpleasant smell (neighbours may complain)

* May attract rats, snakes and bugs.

* Involves plenty of work and needs some monitoring.

Least
Preferred




HOW WASTE-TO-ENERGY WORKS

WASTE COLLECTION N h‘

The Waste Hierarchy

Most Prevention
Preferred
Re-use
Recovering energy ("waste to energy“/WtE)
* The process of incinerating non-recyclable waste to
produce electricity.
e Advantages:
* Produces energy for electricity generation (reduces
reliance on fossil fuels and decreases carbon

Least emissions).

e Disadvantages:
Preferred * Generates pollution and particulates.

 The destruction of useful materials.
e Disincentivizes more sustainable waste management
solutions and renewable energy sources.




Amager Bakke (Copenhill

https://www.youtube.com/watch?v=pOgocj2h6EM




Energy production 2020

599,000

fons of waste

Electricity sales
244 GWh = 80,000 households

(Annual consumption: 3,000 KWh per household)

3333
1 AL

District heating
1,363 GWh = 90,000 apartments

(Annual consumption: 15 MWh in an appartment of 75 m2)



The Waste Hierarchy

Most Prevention

Preferred
Re-use

Least
Preferred



Building
Material

o |

2,400,000

1,463,000

--------------

Municipal

° 5,600,000

Agricultural

............. » 5,519,000
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Waste-to-
: Compost ~
Landfills Other energy . Recycling
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1996-2005: Closing 400 not regulated landfills

2006-2015: Landfill tax
e 2007: 10 NIS (3€)
e 2015: 108 NIS (31€)

e 2006 onwards: 80%




46% 14%
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Including organic waste - 20%
since 2006
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Including organic waste - 20%
since 2006
\,

Lack of coordination

e central and local governments
e other stakeholders

Regulatory instability

Lack of planning, measurement and monitoring



Recycling

54 % by 2030

Waste-to-energy

23% by 2030
Landfill: 20%

Circular Economy




Reduce Environmental Reduce
Impacts in Waste Treatment Manufactured
Chain Efficiency Waste

Resource Efficiency
(Circular Economy)




www.youtube.com/watch?v=zCRKvDyyHmI



https://www.youtube.com/watch?v=zCRKvDyyHmI

* Holistic approach: not just recycling or “zero waste” or “lower demand” — also
redesign, reuse.....

ELLEN MACARTHUR
* Recent surge in interest in no small part thanks to the FOUNDATION

activities of the Ellen MacArthur Foundation
About us How we work Ellen’s story
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What we do

https://ellenmacarthurfoundation.org/about-us/what-we-do




The concepts of Circular Economy

e Lots of interest among consumers,
producers, planners, and decision
makers around the world.

Google trends 2004-2019
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2004, jan. 1 2009.ju 2014, nov. 1

® sharing economy 0 circular ¢ waste minimization # cleaner production # zer0 emission

Toth 2019, https://www.mdpi.com/2079-9276/8/4/159/htm



https://www.mdpi.com/2079-9276/8/4/159/htm

From materials to products —life cycles




From materials to products —life cycles
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Closing the circle: reuse, repair, refurbish, recycle, second
life...




Closing the circle: reuse, repair, refurbish, recycle, second

life...
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Closing the circle: reuse, repair, refurbish, recycle, second
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Closing the circle: reuse, repair, refurbish, recycle, second

life...
A

Manufacturing

)
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Processing —




e Products have life cycles with a fairly standard pattern, which is quite
linear: extraction, production, use, end of life.

* There is some circularity, but meager and incidental.

e What’s the alternative?.....next week



Material efficiency opportunities

!

material and .
obstacles‘ energy flows ‘ impacts ‘ damages

4 What obstacles and What impacts and damages\
challenges hinder can be decreased through
using resources resource efficiency
\ efficiently? y _ measures? y




material and .
obstacles‘ energy flows ‘ impacts ‘ damages

|

Material efficiency opportunities



Material efficiency opportunities EEEE

of products

Fabrication Manufacturing

Downsizing of product
classes, alternative

— products and services
Production

scrap
diversion

Yield
improvement

Use intensity: more

efficient use, shared

use of products and
services

Processing

Closing
smaller loops:

dismantling, Product life extension:
recycling guality, maintenance,

repair, reuse, repurpose
Extraction

Alternative
materials ; Waste 'IN'ND

,ITNM :N21090

N'NINT NAWN



Material efficiency opportunities

Fabrication Manufacturing

Yield
Improvement

Extraction




How much of the raw material remains in the
(intermediate) product component?

Processing —




Various causes 7

p _ Maraga et al. 2020
Scrap, milling Components and Over-ordered
chips, etc. products that don’t materials

pass quality assurance



Resource efficiency through yield loss reduction:
design solutions

".

Allwood, J. M.; Cullen, J. M.; Carruth, M. A.; Cooper, D. R.; McBrien, M.; Milford, R. L.; Moynihan, M. C.; Patel, A. C.
Sustainable Materials: With Both Eyes Open; UIT Cambridge Limited, 2012.



tomer.fishman@idc.ac.il
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mailto:tomer.fishman@idc.ac.il

vield loss reduction: planning and
management solutions

Many management and quality methods can be applied to sustainability
guestions:

e Lean manufacturing
*5S

* Just-in-time

* And many others

mm) industrial engineering



Material efficiency opportunities

Fabrication Manufacturing

Production

scrap
diversion

Processing




Production scrap diversion

* Recycling within the manufacturing facility
* Reuse within the manufacturing facility
* Diversion to new products
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Kalundborg (Denmark
the most famous case of
industrial symbiosis

https://www.youtube.com/watch?v=1yCYGOxnpSY
http://www.symbiosis.dk/en/

y

( 19 Sludg
Lake »/ The Municipality st 1998

Tisse /1Surface water 1961  of Kalundborg

RGS 90

KALUNDBORG
SYMBIOSIS

Kalundborg Forsyning ®
Argo ® 4

Novo Nordisk & Novozymes
Grundejerforening ®

Kalundborg Forsynlng
Varmepumpe

Q o Kalundborg \ ‘15411
~ ' ’4’” Bioenergi @ S
—— { “~ Novozymes ®

oy “’\& >l o e
Novozymes
23 Waste gypsum [ The Symbiosis Institute } _— Energy Miljoteknik @ . »
Kara/Noveren &
Water 2 .
s Surface water Purified water Water condensate == Deionized water — Drain water === Materials
Sea water = Sludge Yeast slurry/Biomass/NovoGro == Carbohydrate
——=Waste Gypsum Gypsum = = Gas (Discontinued) Fly ash Sulphur fertilizer

Steam/Heat

Figure 2 The Kalundborg industrial symbiosis. Actors and exchanges of materials and energy. Exchanges are numbered
from | to 33 and the years shown indicate when an exchange began. Discontinued links are shown as dotted lines. Modified from

iiplwwwsmblesisddeneisTii ce: Chertow and Ehrenfeld, J Ind Ecol., 16(1), (2012)


https://www.youtube.com/watch?v=1yCYGOxnpSY
http://www.symbiosis.dk/en/

Source: World Bank. 2017. An international framework for eco-industrial parks (English).

e e
° . Washington, D.C. : World Bank Group.
- u ) u S rI a http://documents.worldbank.org/curated/en/429091513840815462/An-international-

framework-for-eco-industrial-parks

“IZ NO-Stid was established in 1962 and is located in the Lower Austria Province, Austria. The park covers
280 hectares and comprises 370 companies. The companies located in the industrial park are mostly
comprised of SMEs and international companies that mostly rent the facilities for office, storage and

production space purposes. Examples of active sectors include the following: food and beverage;
aluminium and steel converting,; production of energy and technical components; environmental services
and technologies; and logistics.”



Source: World Bank. 2017. An international framework for eco-industrial
parks (English). Washington, D.C. : World Bank Group.

L]
http://documents.worldbank.org/curated/en/429091513840815462/An-
S a n I p O a n n S a n ) ® O re a international-framework-for-eco-industrial-parks
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“The Ulsan Mipo and Onsan industrial park is spread over an area of 6,540 hectares, at which 1,000
companies operate. The park includes a variety of industries, such as vehicle manufacturing,
shipbuilding, oil refineries, machineries, non-ferrous metals, fertilizer and chemical industries.

Collectively, they employ more than 100,000 people. The main objective of the Ulsan EIP initiative was
to transform the Mipo-Onsan conventional national industrial complexes into sustainable eco-industrial
parks (EIPs) based on the national eco-industrial park develooment master plan.”



* Variation on the theme: not a preplanned “eco-industrial park”

* Pilot project headed by the Ministry of Economy and Industry since
2019.

* Three companies were awarded franchises to map and connect
products, by-products, and resource demands of industries across
Israel

@ israel
NISPOISRAEL mate ials YIVY Q1IN %
NMMYYN ATPMN'0Y NYIONN NN mark tplace
https://bit.ly/2uX3Rnm https://www.israelmm.org.il/ https://sim.aviv-ebc.co.il/

e As of September 2019. over 250 companies registered and 15 cross-
industry deals were signed.


https://bit.ly/2uX3Rnm
https://www.israelmm.org.il/
https://sim.aviv-ebc.co.il/

Private initiatives, e.g.
“The national commercial space for construction surplus materials”

https://www.buildeal.com/
BUILDEAL -7 o'nan 01N

N2 'OTIVY N'NINTN INONN NY't - BUILDEAL

<< Q0D D27 JIon'w 707190 - Buildeal ny N> jlvhoa 1D

° N'AIRZN NonN NN'E DX 9 Buildeal nunn® 17'nnni aaa tomivy!



https://www.buildeal.com/

Material efficiency opportunities NEEEEE

of products

Fabrication Manufacturing



Lightweighting and less material by design

Providing the same function or service with less materials

Lightweighting
can sometimes
also decrease
energy
consumption in
the use phase...

...and
sometimes
INncrease energy
consumption in
the use phase.



https://www.google.com/imgres?imgurl=https%3A%2F%2Frogereberhard.com%2Fwp-content%2Fuploads%2F2014%2F02%2FShantyTownDeluxe21.jpg&imgrefurl=https%3A%2F%2Frogereberhard.com%2Fshanty-town-deluxe%2F&tbnid=6WeI6LP2zFgfIM&vet=12ahUKEwjugp2AuM_pAhVhEGMBHb_qBK8QMygIegUIARCsAg..i&docid=vNeNH6-fVSbKcM&w=1500&h=1145&q=SHANTY&client=firefox-b-d&ved=2ahUKEwjugp2AuM_pAhVhEGMBHb_qBK8QMygIegUIARCsAg

Factors promoting lightweighting

Price - rebased to 100
000 000
— Meadymium Metal 99% FOB China
= Dysprosium Metal 99% FOB China
R « Cerium Metal 989%min FOB China R
—— Gald
* Technology o | 8
4000 4000
3000 3000
e Costs
2000 2000
1000 1000
J"_-__/“L_,.;-._,\__H_
l/—m——T 777771
2005 2005 2007 2003 2009 2010 20m 201z
Feuters graphic/Scott Barber 10015/2012 Source: Thomson Reuters Datastrear

2010 model




Factors delaying ligh

tweighting

Over-standardization of
components (heavy and not

customized to their job

Research & development

sexpenses
Design for general use

Poor planning



Material efficiency opportunities

Fabrication Manufacturing

Downsizing of product
classes, alternative
products and services




tomer.fishman@idc.ac.il

Downsizing

eep

o~



mailto:tomer.fishman@idc.ac.il

tomer.fishman@idc.ac.il

ing

Downsiz



https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.interiorzine.com%2Fwp-content%2Fuploads%2F2017%2F11%2Fsmall-scale-modern-loft-design-sliding-staircase.jpg&imgrefurl=https%3A%2F%2Fwww.interiorzine.com%2F2017%2F11%2F30%2F50-small-studio-apartment-design-ideas%2F&tbnid=sQeqSBRkvp2wtM&vet=12ahUKEwjN18jyqvjvAhVM4oUKHWhsC0AQMygFegUIARDHAQ..i&docid=iEN6sXtqCoeCHM&w=700&h=467&q=compact%20apartment&hl=en&client=firefox-b-d&ved=2ahUKEwjN18jyqvjvAhVM4oUKHWhsC0AQMygFegUIARDHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmiro.medium.com%2Fmax%2F10320%2F1*X421hrzq0Rx3FUcTEHiEGA.jpeg&imgrefurl=https%3A%2F%2Fthebelladonnacomedy.com%2Fbig-house-in-the-suburbs-7756b53361b5&tbnid=LJ2jMzzVRr30xM&vet=12ahUKEwiA-ISIq_jvAhXt6eAKHZ5gAmIQMygBegUIARDQAQ..i&docid=H8cmJE5bNiBAmM&w=4000&h=2733&q=big%20house&hl=en&client=firefox-b-d&ved=2ahUKEwiA-ISIq_jvAhXt6eAKHZ5gAmIQMygBegUIARDQAQ
https://www.google.com/imgres?imgurl=http%3A%2F%2Frealestate.jpost.com%2Fwp-content%2Fuploads%2F2020%2F01%2FScreen-Shot-2019-01-11-at-15.00.33.png&imgrefurl=http%3A%2F%2Frealestate.jpost.com%2Festate_property%2Fbig-new-apartment-in-herzliya%2F&tbnid=3Ykwjb4VDNFewM&vet=12ahUKEwin4pGTq_jvAhUP-4UKHQdNAUMQMygEegUIARDUAQ..i&docid=1CYSOoysMJx7LM&w=2246&h=954&itg=1&q=big%20apartment&hl=en&client=firefox-b-d&ved=2ahUKEwin4pGTq_jvAhUP-4UKHQdNAUMQMygEegUIARDUAQ
mailto:tomer.fishman@idc.ac.il

www.cyclingpromonpn.con.ay




Alternative products and services

S —— g e




Alternative products and services




Product as service / pay for performance
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https://www.philips.com/a-w/about/news/archive/standard/news/press/2015/20150416-Philips-provides-Light-as-a-Service-to-Schiphol-Airport.html

'ROLLS)

Power by the hour

I Our TotalCare ® circular business model helps us to
reduce waste and optimise resource efficiency, whilst
LR OYC EJ enabling our customers to maximise the flying potential

of their engines.

More about: Our stories > Sustainability > Airlines > Future technologies > Advance > UltraFan > Global >

A circular business model

Our long-term service agreements retain product stewardship. This provides a means to close

the loop on material usage - reducing waste, increasing efficiency, and enhancing the

robustness of our supply chain.



https://www.rolls-royce.com/media/our-stories/discover/2017/totalcare.aspx

Farmers Do Not Want To Buy Pesticides
They Want To Buy A Pest-Free Crop

https://simapro.com/2016/five-ways-to-circular-economy-and-lca-product-as-a-service/

I(OPPERT O search = — menu

Integrated Pest Management

Home > News & Information > Integrated Pest Management

https://www.koppert.com/integrated-pest-management/

Using the power of nature
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https://simapro.com/2016/five-ways-to-circular-economy-and-lca-product-as-a-service/
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Xerox Business Services > Intelligent Workplace Services > University of the District of Columbia Case Study

Q South Africa Shop

Improving Access to Education with
Xerox® Intelligent Workplace Services

The University of the District of Columbia (UDC) needed to find a way to reduce operational costs across
nine locations to reallocate more resources to enhancing the student experience. Read the case study to
see how Xerox® Intelligent Workplace Services helped them do just that.

With Xerox® Intelligent Workplace Services, UDC is printing more efficiently and effectively. Students can
print where and when they want, and more resources are being kept in the classroom.

Contact Us

Intelligent Workplace Services Resources

Intelligent Workplace Services
Xerox Office Solutions

Find a Managed Print Services Partner




Material efficiency opportunities

Fabrication Manufacturing

Use intensity: more
efficient use, shared

use of products and
services




More intensive use
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From my vast experience in watching
cartoons, that car is very tired.
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“The car is dead capital. On average 1.2 passengers use
it for 50 minutes a day only. It’s uneconomic.”
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More intensive use: two types of sharing economy

More intensive use of the service More intensive use of the product

such as ride sharing such as car sharing
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Material efficiency opportunities

Fabrication Manufacturing

Processing m————__J Scrap

Product life extension:
guality, maintenance,
repair, reuse, repurpose




https://www.health.harvard.edu/staying-healthy/drug-

8 Harvard Health Publishing . -
HARVARD MEDIEAL SEHOBL. . expiration-dates-do-they-mean-anything
Trusted advice for a healthier life

HEART MIND & STAYING DISEASES &
HEALTH MOOD PAIN HEALTHY CANCER CONDITIONS

Drug Expiration Dates — Do They Mean
Anything?

FDA study gets to the heart of expired medicine and safety

What they found from the study is 90% of more than 100 drugs, both prescription and over-
the-counter, were perfectly good to use even 15 years after the expiration date.

Is the expiration date a marketing ploy by drug manufacturers, to keep you restocking your
medicine cabinet and their pockets regularly? You can look at it that way. Or you can also
look at it this way: The expiration dates are very conservative to ensure you get everything
you paid for. And, really, if a drug manufacturer had to do expiration-date testing for longer
periods it would slow their ability to bring you new and improved formulations.

Updated: August 29,2020 Published: November, 2003


https://www.health.harvard.edu/staying-healthy/drug-expiration-dates-do-they-mean-anything

Life extension pros and cons

Pros:
e Demand reduction
- - <W§ e \Waste reduction

Y e

cons:

1953 Buick Skylark * Lower efficiency 1963 Susita
* May pollute more during use
* Higher maintenance and usage requirements
e Does it still provide the service?



Tradeoff between life extension and more
Intensive use

Old products tend to Intensive use reduces
be used less product lifetime




COMMENTARY

Repair as a Americans Toss 151 Million Phones
resource A Year. What If We Could Repair

o Them Instead?
effl C | e n Cy https://www.wbur.org/cognoscenti/2018/12/11/right-to-repair-nathan-proctor

strategy
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It's simple. You bought it, you should own it.
Period.

You should have the right to use it, modify it, and
repair it whenever, wherever, and however you
want, It's our mission to make sure you can. We
fight for your right to fix.

Simple.

Our goal is to advocate for repair-friendly policies,
regulations, statutes, and standards at the

national, state, and local levels.

Members of The Repair Association enjoy the
backing of some of the world's most powerful
activists. We travel the globe on your behalf,
testifying in front of statehouses, standards
committees, and media outlets to make sure your
business continues to thrive.
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'Right to repair' law to
come in this summer

By Roger Harrabin
BBC environment analyst

® 10 March B Comments

Climate change

https://www.bbc.com/news/business-56340077

GETTY IMAGES

Appliances such as fridges, washing machines and TVs should last
longer and be cheaper to run under new rules.



https://www.repair.org/aboutus
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m #Amplify  #WorkFromHome  Reviews Best Products How-To News Newsletters [Find products, advice, tex

PCMag editors select and review products independently. If you buy through affiliate links, we may earn commissions, which help support our testing. Learn more.

Home > How-To > Mobile Phones

11 Uses for Your Old Smartphone

Don't let that old smartphone gather dust in a drawer or kill the environment in a landfill. In just a few steps, you

can re-purpose it as a security camera, alarm clock, science experiment, and more. o S ecu rity camera
G AR f [ * Gaming system
btps/www.pcr&gm/ho:Euse—for—our—ld—smartphne e Video chat device
' * Wireless webcam
* Alarm clock
* TV remote
e E-Book reader

* Media player

* Contribute your phone to
science

 Emergency phone


https://www.pcmag.com/how-to/uses-for-your-old-smartphone

THESTRAITS TIMES = THESTRAITS TIMES

Whatever happened to China's giant piles of ~ Graveyard of the bikes: Aerial photos of
abandoned bicycles? China's failed share-cycle scheme show

mountains of damaged bikes

One government unit estimates there were as many as 20 million shared bikes in use in 2017. PHOTO: REUTER

https://www.straitstimes.com/business/economy/whatever-

dappeped-ta-chinas-giant-piles-of-abandoned-bjcycles o ...

https://www.straitstimes.com/asia/east-asia/graveyard-of-the-

bikes-chinas-failed-share-cycle-scheme-from-above

BEIJING (BLOOMBERG) - Remember those colorful mountains of metal in
China after its bike-sharing boom went bust in 2017? Ever wondered what
happened to them? Here's how you recycle bicycles.


https://www.straitstimes.com/business/economy/whatever-happened-to-chinas-giant-piles-of-abandoned-bicycles
https://www.straitstimes.com/asia/east-asia/graveyard-of-the-bikes-chinas-failed-share-cycle-scheme-from-above

Material efficiency opportunities

Fabrication Manufacturing

Processing m————__J Scrap

Closing
smaller loops:
dismantling,
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Extraction
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J ) SMART CITY W|EN My Smart City The Initiative Projects

Urban Mining

THE CITY AS A RAW MATERIAL SUPPLIER

/Nt

In the city of Vienna, there are about 4,500 kg of iron, 340 kg of aluminum,
200 kg of copper, 40 kg of zinc and 210 kg of lead are hidden per capita,



Material efficiency opportunities EEEE

of products

Fabrication Manufacturing

Downsizing of product
classes, alternative

— products and services
Production

scrap
diversion

Yield
improvement
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