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From waste management to circular economy

Transition towards a bio-economy

Valorization means business

The need for co-operation and co-creation



Holland: man-made land  

A long tradition

of consultation

and cooperation



Social and Economic Council 

 Established in 1950 by law
 Employers’ organisations, 

Union representatives and 
independant experts 
appointed by the Crown

 Mission to help create social 
consensus on national and 
international socio-economic 
issues

 Broad concept of prosperity: 
wealth, social progress and 
environment



What does the SER do?

 Advice to government and parliament

 Agenda setting

 Self regulation:
- Consumers rights
- Code of conduct in mergers
- International corporate social responsibility CSR

 Agreements: multi stakeholder coalitions
- National Energy Agreement for sustainable growth
- International Corporate Social Responsibility
- Circular economy



Conditions for succes

Platform:
• ‘neutral’ meeting place
• bring together the relevant stakeholders
• respect for different positions / interests

Co-creation:
• in-depth analysis
• a long term perspective
• develop common solutions

Implementation:
• personal relations for mutual trust and commitment
• professional implementation support
• independent (scientific) monitoring



Why focus on resources?

Population * Affluence * Efficiency = Impact

resource
intensity

number of 
people

level of 
consumption



Global resource use: history

(FoE, 2010)



Global resource use: history

(OECD, 2008)



Population projection

Up to 2050:
+ 33%



Economic outlook

Up to 2050:
+ 180%



Population * Affluence * Efficiency = Impact

Is one planet Earth enough?

+ 180%+ 33%

2015:     1         *         1        *        1         =     1

2050:  1,33       *       2,8        *        1         =  3,6

2050:  1,33       *       2,8        *      0,27      =     1



Present inequity



Nothing to waste: time nor resources 



Waste management in Holland

Re-use or recycling
Incineration
Uncontrolled disposal
Landfill

Billion kg



Separation of municipal waste

Other
Chemicals
Metals
Garden
Construction
Textiles
Paper
Glass
Food

Billion kg



Separation of industrial waste

Metals
Paper
Wood
Plastics
Organic

Minerals

Other
Chemicals



Transition towards a bio-economy



Origin of organic waste

Primary: generated during
harvesting, storage and
transport

Secondary: generated
during primary processing 
in industry

Tertiary:
generated during and after
production or consumption
by end users

Primary processing

Processing or consumption
by end users

Arable farming and fishing

Raw materials



Valorization of organic waste

Power & heat

Transportation fuels

Chemicals & 
materials

Food & Feed

Farma & Fine
chemicals

Volume



From coffee to burgers

Gro Holland: 
Mushrooms on
coffee grounds



From plant fibres to facade cladding

Ceranex:
facade cladding 
from plant residues 
such as: 
* aubergine fibres
* grass from verges, 
* reeds and
* pruning waste.



The plant bottle

Avantium: 
biobased production of 
furandicarboxylic acid (FDCA) 
and polyethylenefuranoate (PEF) 
for packaging films and
plastic bottles



Algae as feedstock

Proteins
Carbohydrates

Soluble fiber

Algae meal

High-value 
chemicals

Fodder

Bulk chemicals

Sterols

Phycobiliproteins

Astaxanthin
Skin care products

pigments

surfactants

Latex replacer

biodiesel

oleoresins

Omega-3 & omega-6

Lipids

Meat replacer

Food



Why not insects?



Valorization means business



Current value organic waste

(TNO, 2013)

Current value:
€3.5 billion per year



Cascade & biorefining

(TNO, 2013)

New technologies
could add another
€1 billion per year



Circular economy: jobs

The Netherlands: 
circular economy

could create
54.000 extra jobs

(TNO, 2013)



Maturity …. 

Power & heat

Transportation fuels

Chemicals & 
materials

Food & Feed

Pharma & Fine
chemicals

Volume

Gasification
Incineration

Bio (bulk) chemicals
Specialties
Performance materials

Bio-ethanol
Bio-diesel



Time to market

Bio (bulk) 
chemicals

Power & heat

Transportation 
fuels

Specialties & 
performance 

materials

A
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Time to market



Main bottlenecks in transition

Technological innovation:
 Limited R&D funding
 Societal resistance to biotechnology (and the like)
 Many small initiatives (niches)
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Main bottlenecks in transition

Technological innovation:
 Limited R&D funding
 Societal resistance to biotechnology (and the like)
 Many small initiatives (niches)

Economic drivers:
 Low price of fossil resources (and CO2)
 Strong policy incentives for biofuels in transportation

Regime shift
 Lock in: dominant demand from power and heat
 No consistent long term policy towards bio-economy
 Sustainability is a complex and disputed issue
 Many stakeholders & much at stake



Conditions for succes

Urgency:
• Priority on the policy agenda, sense of urgency in society

Understanding:
• In depth analysis of bottlenecks and opportunities
• Respect for different positions / interests

New governance:
• Coalition of government, industry, unions, ngo’s, financial institutions
• Define common ground, debate persistent issues

Co-creation:
• Transition agenda: short term action and long term perspective
• Joint development of viable business cases
• Independent monitoring & learning by doing



A multi-stakeholder agreement
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