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OUTLINE
• What is the Circular Economy?

• Circular Economy Cases

• Applications of Circular Procurement 
and Asset Management
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INTRODUCTION
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Antea Group
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ABOUT METABOLIC
• Metabolic is a systems consulting and 

cleantech development firm

• Our mission is to transition the global 
economy to a fundamentally sustainable 
state

• We have an interdisciplinary team 
of around 25 people and offices in 
Amsterdam and Aruba

• In the last 4 years, we have completed 
over 150 projects, most of which have 
related to the Circular Economy
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WHAT IS THE CIRCULAR 
ECONOMY?
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SUSTAINABILITY CHALLENGES
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FATAL FEEDBACK LOOPS
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EXPONENTIAL TIMES
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PLANETARY BOUNDARIES

Planetary Boundaries. Source: Rockstromm et. al, Stockholm Resilience Centre
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SO HOW DO WE MOVE FORWARD?
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BUILDING A CIRCULAR ECONOMY
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Since 2012, Metabolic has completed over 150 projects for companies, cities, and 
governments, with a large focus on the Circular Economy.
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THE LINEAR ECONOMY

TAKE

resources:

MAKE DISPOSE
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THE CIRCULAR ECONOMY
“Based on detailed product 
level modelling, the report 
estimates that the circular 
economy represents a 
net material cost saving 
opportunity of USD 340 to 
380 billion p.a. at EU level 
for a ‘transition scenario’ 
and USD 520 to 630 billion 
p.a. for an ‘advanced 
scenario’”  

Source: Ellen MacArthur Foundation and McKinsey, 2011
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THE VALUE OF MATERIALS
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IS THIS CIRCULAR?

Marcopper mining disaster. Source: ProtectEcuador.org

How long will it last?: Critical resource demand. Source: Graedel et. al, Yale University
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CIRCULAR ECONOMY CHARACTERISTICS
• All materials are cycled infinitely

• All energy is based on renewable sources

• Biodiversity is structurally supported

• Culture & society is supported

• Health & well-being is supported

• Not only financial value is generated

• System is adaptive and resilient

Source: Gladek et al., 2014. Circular Buiksloterham. 
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WE NEED TO FUNDAMENTALLY RE-
THINK THE DESIGN OF THE SYSTEM.

THIS REQUIRES A NEW MINDSET AND 
NEW TOOLS.
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THE GLOBAL MATERIAL FLOW: 2010
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THIS IS HOW LINEAR THE GLOBAL ECONOMY ACTUALLY IS: 

The Global Metabolism Flow that was conducted by 
Metabolic in 2010 shows that we have extracted an 
estimated 71,8 billion tonnes of material from the Earth 
to fuel the global economy. These include: biomass 
(food, feed, forestry, and other), fossil fuels (coal, gas, oil, 
and other), ores, minerals (industrial and construction). 
Out of these: 
•  Almost 11% is wasted prior to use (food and industrial 
waste). 
•  An estimated 18% of approximately 3,4 billion tonnes 
of global Municipal Solid Waste is recycled or 
composted. An additional 10% is incinerated. The 
remainder is lost.  

LEGEND:
Biomass (food, feed, forestry, and other) 

Fossil fuels (coal, gas, oil, and other) 

Ores 

Minerals (industrial and construction) 

Fresh water 

www.metabolic.nl
@METABOLIC HQ

TOTAL GLOBAL MATERIAL FLOWS, 2010
• Out of the total annual solid waste collection of 11,2 
billion tonnes per year, only an estimated 6,2% is 
recovered in a form that has high utility for future use 
(recycling or composting). An additional 33% is 
recovered in a  form that has low-medium utility for 
future use (downcycling or incineration).
• Aside from these solid materials, the other largest 
“lost” flow is untreated wastewater: 80% of domestic and 
70% of industrial wastewater streams remain untreated 
(184,4 km3 and 279,3 km3 respectively).

This immense material throughput and the inefficiencies 
of each stage of materials’ and products’ lifespans and 
the overall speed at which they are extracted are 
obviously too large and call for a radical rethinking of 
how the current system is designed. The linear “take, 
make, waste” model of production-consumption systems 
is self-evidently unsustainable, with the operation of 
some key industries being primarily responsible for the 
major biospheric and human wellbeing issues. 

Reducing material throughput, increasing efficiency 
gains, and extending the useful lifespan of materials and 
products (both within a single product's life cycle and 
across product cascades), and closing resource loops is 
essential for fixing the global metabolism and changing 
the way the current economic system is functioning. 

• 117 billion tonnes extracted
• 71,8 billion tonnes “used” 
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IMPROVING BUSINESS AS USUAL
• OPPORTUNITY SIZE: 

• a minimum of 3,4 billion tonnes per year 
• 4.5% of used annual material extraction
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THINKING OUT OF THE BOX
• OPPORTUNITY SIZE: 

• a minimum of 15 billion tonnes per year
• 30% of used annual material extraction
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CIRCULAR ECONOMY BUSINESS MODELS
• Power of the inner circle:  

 

 

• The power of circling longer: 

• Power of cascaded use:  
 

• The power of pure inputs:

• Pay per use and leasing
• Repair
• Waste reduction
• Sharing platforms 

• Performance based contracting
• Takeback guarantees
• Through-sales
• Refurbishment 

• Upcycling
• Recycling
• Supply chain collaboration 

• Monomaterials
• Certified materials
• Circular procurement and sourcing
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CIRCULAR ECONOMY CASES
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EXAMPLE IN PRACTICE: ECOVATIVE
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EXAMPLE IN PRACTICE: PROTIX
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EXAMPLE IN PRACTICE: PARK 20|20
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EXAMPLE IN PRACTICE: SCHIPHOL
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PROCUREMENT + ASSET MANAGEMENT
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BASIC DATA ASSUMPTIONS FOR MAP

PRODUCTIVITY OF EMPLOYEES

Annual societal costs related to workplace stress 
and repetitive-strain injury amounts to €6 
billion.

2 to 4 percent of employees call in sick due to 
work related stress every year

Absenteeism in the Netherlands is 7,6 days/year, 
costing employers approximately €10,8 billion
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APPLICATIONS OF CIRCULAR 
PROCUREMENT AND ASSET 

MANAGEMENT
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Applications of Circular Procurement and Asset Management
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Applications of Circular Procurement and Asset Management
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Spaarndammertunnel
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Spaarndammertunnel
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Spaarndammertunnel
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Spaarndammertunnel
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Spaarndammertunnel
Aanbevelingen

» Circulaire varianten studie;

» Levenscyclus denken meenemen in de aanbesteding;

» Functionele ipv technische eisen;

» Verschuiving van eigendom van eindgebruiker naar producent;

» Transparantie over de gebruikte materialen en installaties.
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Circulair aanbesteden (1)

Materiaalgebruik minimaliseren

Maximaal gebruik van secundaire 
grondstoffen

Maximaal hoogwaardig 
hergebruik van producten, 
onderdelen en grondstoffen

Energieverbruik minimaliseren

Vermijd gebruik toxische en 
kritische grondstoffen

Vergroot ketentransparantie
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Grondstoffenpaspoort data
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Grondstoffenpaspoort data

Benodigde primaire, 
secondaire, toxische 
producten, onderdelen en 
grondstoffen

Werkpakket

Leverancier
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Grondstoffenpaspoort data

Benodigde primaire, 
secondaire, toxische 
producten, onderdelen en 
grondstoffen

Werkpakket

Leverancier

Vrijkomende producten, 
onderdelen en grondstoffen

Afnemer



Circular Asset Management - plugging asset value leaks by closing loops

Grondstoffenpaspoort monitoring

Opleveren per werkpakket

Bonus- malus regeling

Onderhoudsplan

Sloopplan
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Circulair aanbesteden (2)
Levensduur, Total Cost of Ownership, 
Grondstoffenpaspoort => MKI (Milieu Kosten Indicator, DuboCalc) & prestatie ipv 
bezit

Materiaalgebruik minimaliseren

GrondstoffenpaspoortMaximaal gebruik van secundaire 
grondstoffen

Grondstoffenpaspoort
Maximaal hoogwaardig 
hergebruik van producten, 
onderdelen en grondstoffen
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Circulair aanbesteden (3)

Energieverbruik minimaliseren Total Cost of Ownership

GrondstoffenpaspoortVermijd gebruik toxische en 
kritische grondstoffen

GrondstoffenpaspoortVergroot ketentransparantie
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Tijd

Waarde
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Sparjebird brug




