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Welcome

Welcome to this blog and feel free to post your comments
for any of the issues that are published.

My intention is to contribute in @ more sustainable vay of
waste management. [ encourage the public debate regarding

the solid waste management options and solutions

z
and [ will be happy to answer guesticns and share id

Antonis Mavropoulos
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This is an article I prepared for the magazine Waste
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Scope of lecture -- ﬂr\w\i i)

e To outline main forces that will shape the
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future of SWM

e TO
e TO

nighlight their interaction

out major challenges for discussion




0. Where do we stand today? ﬂ{jﬂ\q -
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 There are technologies to
face the problem

 Broad recognition of
recycling

Source: From Waste to Resource, 2006 Waste Survey, Veolia
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1. Waste volume will increase- ”ﬂjﬂ\( -
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 Population 2050 = 1,5 X Population 2010

* 1% rise of GDP/c - 0,69% rise of waste production

Relative size of Big 4 economies: GDP at market exchange rates

Waorld Population Trends and Projections,

1950 — 2300 Constant 2006 US $bn
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Source: John Hawksworth, PWC, The world in 2050, 2008
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Cities growth 2007 - 2025
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1.5 billion 2.0 bl

Ion

paople live in these 600 cities— people will live in thase 600 cities in 2025 —
22 parcent of global population 25 percent of the global population

$30 trilion [l $64 tri
735 mi

global GDP

485 mi

L]
On of GDP in 2025, nearly
60 percant of global GOP

lon

I 0 n housaholds will Iive in these cities, with

houssoholds, with average per capita GDP of average per capita GDP of $3 2 00 O
$20,000 :
|

The fop 100 cities generated

$21 trillion

of GOF in 2007 — 38 percent
of the global total
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... of which

235 million

housaholds in devaloping world
cities will have income above
£20,000 per @annLm
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215t century will be:
e Urban

Figure 1. World, Urban, and Rural Population Change (Billions)

e Asian _
e Overcrowded _E?.f’:,:,‘:f“"
opulation

Rural
Population

1880 1855 2000 2005 2010 2015 2020 2035 2030
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e Good news: MBT and Thermal treatment
will be globally expanded

e Are our systems capable to receive those
amounts of waste?
— In developing countries




Example 1 - ffﬂ‘ﬁﬂ\ﬁ e ﬁ

e 46.000 plastic
pieces/ sg. mile

e 6 kg of marine
litter/ kg of
plankton

e« 5-10 m plastic
layers

e /.000.000 tons
floating around

Count Densities of Plastic Debris from Ocean Surface Samples K
Hawa” North Pacific Gyre 1999 - 2008

Source: Algalita Marine Research Foundation, 2009
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The plastics are coming from... I\\
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e Map of current drift over 10 years
e Objects start near coasts and end In gyre

:G r.J — - F _. l|-"-."J -

A final sink for JEP™A

10% of global § L ==y

plastic R T R T AT iR
production!
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The results are:
20 million containers/ year to non —-EU members

Million tonnes — Waste paper
25

EU-15 EU-25
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—$— Waste paper from EU Member States to other EU Member States and non-EU countries
Waste paper from EU Member States to non-EU countries

Waste paper from EU Member States to Asia

Wwaste plastucs mom eEU Membper States to non-tu countnes

Waste plastics from EU Member States to Asia
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The “China” synd rome __ {\ \
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Scrap and Waste Paper
A

Scrap steel and iron
Copper scrap and waste

Quantity (millio

| oot ioitegycling levelsd 1 |
UNIT - 10007 (200 1995 1996 1997 1998 159972000 2001 2002 2003 2004 2005

100 ~ 2000 Import of recyﬁgﬁé@m'@ﬂ.ﬁﬂt?

s 16000 ~ 32000
China is in the fore ront \é\é?hgfrfeg:{fgnggli’n Lgt?‘\qu)ln

Complex mate of waste shipment?

Sourc oward Resource-Eff|Source: Toward Resource-Efficient Economies in Asia and the Pacific, ADB-IGES, 2007




The best we can... -- mg\w\@ R\
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Primary
Production (%)

Aluminium is the only metal that can be
recycled infinitely without loss in

quality..still recycling is low...

Recycled
Production (%

Total Metal
Production

Source: C. Visvanathan Resource Circulation in Asia: Practical Challenges in Setting up Recycling

aIRECTIO Industries, 2009
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 Even our best systems are not self-capable and
they have certain limits

e New uncontrolled landfills will be created

« Waste trafficking will be a major problem
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2. Composition will keep A=

J fﬂ‘J“Eﬂ‘ 0 D o0 of &0 E’; (=il

Ch an g i n g ATE TE0 10 1E0 199\"‘-33'3\510 =0 ;ﬂn .IE"{‘ :?}7

4

e Biotechnology

« Nanotechnology

e Combination of IT with them

 New energy products for home, personal use
 New IT products

Nanoscale Science meets the age of Biological
Energy Solutions

Fuel Cell Batteries

< Distributed Power ; : -

< Electric Motors

2 Reinvention of everyday objects
and materials

< Nanoscale machines

< Hydrocarbon based membranes
<= Energy: Enzymes that produce

2 Ink-jet printed membranes hydrogen or nitrogen

= Nanoscale catalyst design

rLownews

FUEL CELL

< Moving beyond combustion based
energy conversion and conventional
alternatives

< High surface area ‘sponges’

= Refill vs, recharge

Source: Derek Woodgate, Future frequencies, 2008
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I's. HOUSENOLDS CONSUMPTION SPREADS FASTER TODAY

o —_ = I

[CLOTHES WASHER, .

30 [TELEPHONEY, —--* / e
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A more general problem \\ 9
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Product cycle

Waste
e !":-'- wiA |'|||I|',I m an ag em ent
cycle
\
inclustry ; Dt 2
pinletd el gl .!

It starts later, when there are waste (Dt1)
It keeps much more (Dt2)

Targets

Build in obsolescence
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The e-waste example L%
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Global sales of e-waste market

Figure 5 Export of all colour television sets from the EU to Africa, Asia, the Middle East,
United States and other European countries in 2005

Recycled Metals
Recycled Plastic:

Recycled Silica

Other Technolog .
Total

— I -_I—-_I_-Ii_

T
Quaandity in 1000 iton nes Kile par wanit EUR per wnit

M Migeria, Ghana and Byypt O Africa {total) O A=ia B Middle East
[ UsA B Rus=ia B Rest of Europe

Source: EEA Report 1/2009, Waste Without Borders
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 New products come faster than their sound
management as waste

 Waste Prevention & Eco-design are key - Issues

o Differences between countries will be the driving
force for waste trafficking
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3. Resource scarcity EALET R
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Table 1:  Predicted peak and depletion of different fuels and metals, and main area of usage
' ' " Main area of usage

Energv generation
2006-2028 2055-2100 Chemmcal industry and pharmaceuticals
Construchon
Energv generation
Energv generation
Metal allows
Energy transport
Piping
Electronics

Electromes {(mobile phones, solar cal

Chemical ]Iuﬂ.'I.L'I:I.'|

105 (prmfer, efc)
Industry {plug, catalyser, glass production)
Medicine (pacemaker)

Electronic

Pharmaceunticals

Electronics (mxobile phone, automobiles)
Pharmaceuticals

Chemmcal ]Iuﬂ.'I.L'I:I.'|

Source: European Parliament, Eco-innovation - putting the EU on the path to a
resource and energy efficient economy, 2009
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GLOBAL OIL RESERVES 1980 — 2009 (billions barrels) Reserves were few

1,600.000 - .
1400000 | | Prices grew exponentially
ot | | | | Poor oil fields became attractive
800.000 | HH1HH L | New extraction methods went
600.000 | - I | .
200,000 l ”' | | feasible
200000 4§ § 41 BOR O EH b b e ! | Reserves doubled
Extraction costs went higher
Current
GROWING DEFICIT reces&hn
Between Discovery & Consumption
e 1991

recession

Q2

-2
1960 1965 1970 1975 1980 1985 1990 199%5

Source: BP Statistical Review of World Energy June 2009
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Recycling and urban mining -\ = %
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Understanding anthropogenic metabolism

flows in t/c.y, stock in t/c

"prehistoric"

breath

g

food /ﬁ — excreta
(6 )5 >~—08

- 8

é{ £ &

stock ~0

tﬁiD

solid waste
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Where the materials are?
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In-house stock of appliances for “cleaning” in Vienna

45 T

B vacuum cleaner
O dishwasher
Hiron

| drier

B laundry machine

1920 1940

1960
year




Vienna stock in use and hybernating Stockin Vienna landfills

Lead 200 [ kg/capita | Lead 20
[ron 5,000 [ron 350

Source: R, Chernosterer etal, 1995
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Extraction Cost/ tn

The break — even points ﬂﬂf\q

Cost/ tn A

— - - - - - - - = 9 .- Landfill mining Cost/ tn

Recycling Cost/ tn

Time

Economies of Scale
Transboundary Movement
Technology Transfer and Training
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Ensuring Markets
Financing of Recycling Industries

ore grade (%)

Source: Dennis Meadows, Perspectives on Limits to Growth
37 Years Later, 2009
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telecom
cable

power sewer
cable pipes

water pipes

inhouse market price
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[costforr

lead accumulators

I I I I I I
5000 10000 15000 20000 25000 30000 35000

Available stock [tons]

Quelle: Lohm et al.. 1298




Recycling and markets -- t\\\ Hﬁ
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FTSE 100

Production StOppEd Lehman Collapse
Prices dropped exponentially o
Some recycling programs stopped
Stocks piled up

Recycled paper
price, France

Recycled paper
price, Germany
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 Reuse, Recycling, Recovery (3R) will be more and
more important for survival on Planet Earth

 Market turbulences drive recyclables to landfills -
they are going to be more




Instead of conclusions -- ﬂs\w\s -
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« SWM Complexity will exponentially increase

 \Waste management is already part of the
global economy

e Globalization of “waste” for “resource
recovery” will be the rule as resource go
more scarce

 The need for new type of final sinks is
proportional with the complexity of SWM
and the amount of new kinds of products
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e \Waste will be more and more a global

problem that is still managed with local
regulations

e \Waste will be more and more a local

problem that will not be resolved without
global regulations
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SWM Science drivers 4\\\}
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RESQURCE
SCARCITY

MEGACITIES
ENVIRONMENT

QIRECTION L
THERST  EAST  SOUTHEAST  SOUTH  SOUTHWIEST  WEST




/ & »
b )

\
3 fﬂ':l"fﬂ' 1= R o T S T = i El\i_ (=0}

\ &7

ATE0 Te0 TTde0 o0 o0 20 o3 230 o
)

UECGREE

THANK YOU
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