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Scope of lecture

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

• To highlight their interaction  
• To put major challenges for discussion



0. Where do we stand today?

• There are islands of 
advanced SWM in an 
ocean of uncontrolled 
landfills

• There are technologies to 
face the problem

• Broad recognition of the 
disposal problem

• Broad recognition of 
recycling

• Initiatives for waste 
reduction

Source: From Waste to Resource, 2006 Waste Survey, Veolia

300 billions $  - 2009



1. Waste volume will increase

Source: John Hawksworth, PWC, The world in 2050, 2008 

• GDP 2050 = 4 X GDP 2010 - Still no evidence for 
decoupling

• Population 2050 = 1,5 X Population 2010
• Environmental footprint will be 6th fold
• 1% rise of GDP/c  0,69% rise of waste production  



Cities growth 2007 - 2025



21st century will be:
• Urban
• Asian 
• Overcrowded



• Good news: MBT and Thermal treatment 
will be globally expanded

• Are our systems capable to receive those 
amounts of waste? 
– In developing countries

- In developed countries



• 46.000 plastic 
pieces/ sq. mile 

• 6 kg of marine 
litter/ kg of 
plankton

• 5-10 m plastic 
layers 

• 7.000.000 tons 
floating around 
Hawaii

Source:  Algalita Marine Research Foundation, 2009

Example 1



The plastics are coming from...

• Map of current drift over 10 years
• Objects start near coasts and end in gyre



Example 2

According the current level of 
prices it is four (4) times more 
expensive to burn waste in 
Netherlands than to send it for 
“recycling” in China
NY Times, 28-9-2009

The results are:
20 million containers/ year to non –EU members  



The “China” syndrome 

What will be the European 
Waste Management 
System without China?

Recycling levels?
Self-efficient?
Can we afford termination 
of waste shipment?



The best we can…

Source: C. Visvanathan Resource Circulation in Asia: Practical Challenges in Setting up Recycling 
Industries, 2009



Comments

• Even our best systems are not self-capable  and 
they have certain limits 

• Increasing volumes and increasing collection rates 
will create disposal crisis in certain countries or 
cities

• New uncontrolled landfills will be created
• New landfills will be the dominant method worldwide 

– their importance is underestimated
• Waste trafficking will be a major problem
• Uncontrolled sinks will be a crucial issue



2. Composition will keep 
changing

• Biotechnology
• Nanotechnology
• Combination of IT with them
• New energy products for home, personal use
• New IT products

Source: Derek Woodgate, Future frequencies, 2008



New products will be rapidly consumed 
and create new waste globally 



A more general problem
Product cycle

Waste 
management 
cycle

It starts later, when there are waste (Dt1)
It keeps much more (Dt2)
Targets
Dt1  0
Dt2  0

Dt 1 Dt 2



The e-waste example
Global sales of e-waste market

Is the problem solved?

Source: EEA Report 1/2009, Waste Without Borders



Comments

• New products come faster than their sound 
management as waste

• More waste streams must have separate 
management for 3R purposes

• Waste Prevention & Eco-design are key - issues
• SWM Complexity will increase exponentially
• Differences between countries will be the driving 

force for waste trafficking
• Current market conditions are not capable to face 

the problem  



3. Resource scarcity 

Source:   European Parliament, Eco-innovation - putting the EU on the path to a 
resource and energy efficient economy, 2009



The example of oil
GLOBAL OIL RESERVES 1980 – 2009 (billions barrels)

Extraction costs went higher

Source: BP Statistical Review of World Energy June 2009 

Reserves were few 
Prices grew exponentially
Poor oil fields became attractive 
New extraction methods went 
feasible
Reserves doubled
They are going to be spent



Recycling and urban mining



Where the materials are?





The break – even points

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

Cost/ tn
Extraction Cost/ tn

Recycling Cost/ tn

Landfill mining Cost/ tn

Time

Extraction cost/ tn

Time





Recycling and markets
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Production stopped
Prices dropped exponentially
Some recycling programs stopped
Stocks piled up
They went for disposal
Is it sustainable?

Recycled paper 
price, France

Recycled paper 
price, Germany



Comments 

• Reuse, Recycling, Recovery (3R) will be more and 
more important for survival on Planet Earth 

• New recycling & recovery technologies will be 
discovered - Current non feasible technologies will 
be feasible later (e.g. landfill mining)

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

• Market tools are not enough to sustain a high level 
of recycling and resource conservation



Instead of conclusions

• SWM Complexity will exponentially increase
• Waste management is already part of the 

global economy
• 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



• Waste will be more and more a global 
problem that is still managed with local 
regulations 

• Waste will be more and more a local 
problem that will not be resolved without 
global regulations



SWM  Science drivers



THANK YOU 

mavropoulos.blogspot.com
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