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CIRCULAR CITIES: 
HELLO JOBS, GOODBYE WASTE
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•	About Metabolic

•	Urgency: Global Challenges

•	The Circular Economy

•	Lessons from our Work
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GRAPHIC
PRODUCED BY

REUSE
(8 %)

TO AFRICA

TO EASTERN
EUROPE

C&A RETAIL
(408.083.750 kg)

SHIRTS
(18.763.798 kg)

TROUSERS &
LEGWEAR

(57.128.780 kg)

FLATKNIT
(38.958.745 kg)

BABY
(16.331.646 kg)

SKIRTS
(4.454.953 kg)

JEANS
(37.839.959 kg)

45-65 YEAR OLDS
(XX%)

30-45 YEAR OLDS
(XX%)

20-30 YEAR OLDS
(XX%)

OUTERWEAR
(41.264.667 kg)

UNDERWEAR
(29.619.235 kg)

ACCESSORIES
(20.528.042 kg)

BLOUSES
(26.729.055 kg)

SEPARATE
COLLECTION

(20% (EU))

MUNICIPAL
WASTE

(80% (EU))

RECYCLING
(10%)

LANDFILL
(57,1%)

INCINERATION
(25%)

u s e a g e
2 - 5  y e a r s

S a l e s  t i m e
1 2 - 2 5  w e e k s

TAILORED
(18.561.894 kg)

NIGHTWEAR
(11.945.519 kg)

CIRCULAR KNIT
(76.643.725 kg)

BIO COTTON
(49.214.900 kg)

COTTON
(224.201.212 kg)

POLYESTER
(69.374.237 kg)

VISCOSE
(28.565.862 kg)

POLYAMIDE
(28.565.862 kg)

ELASTANE
(8.161.675 kg)

POLYACRYL

MODAL

LYOCELL

WOOL

CASHMERE

SILK

LINEN

100% COTTON
(XX%)

>95% COTTON
+ OTHER

(XX%)

COTTON +
POLYESTER

(XX%)

>80% VISCOSE + 
OTHER

(XX%)

POLYESTER + 
NYLON

(XX%)

POLYESTER +
OTHER

(XX%)

>3 FIBRE
BLENDS

(XX%)

100% POLYESTER
(XX%)

100% VISCOSE
(XX%)

100% POLYACRYL
(XX%)

IN-STORE
COLLECTION

(60.000 kg)

INSIGHTS

We help businesses, governments, and non-profits thrive in the circular economy 
through our knowledge and tools. 
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THE SOLAR
TRANSFORMER
Portable Integrated Solar Power

IMPLEMENTATION

We develop transformative innovations and ventures to shift the way we live and 
work to a sustainable state. 
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ACTIVATION

We inspire through education and actionable ideas, and our Foundation helps us 
reach underserved communities. 
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URGENCY: 
GLOBAL CHALLENGES
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FATAL FEEDBACK LOOPS

E.coli Growth Curve
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EXPONENTIAL TIMES



FEBRUARY 2018

SUSTAINABILITY CHALLENGES
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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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THE CIRCULAR ECONOMY
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BUILDING A CIRCULAR ECONOMY

BA
NK

Waste (8%)

Furniture

Textile

ENERGY
52.103 TJ

CO2

7.333.000 ton

930.000 ton

WASTE
1.070.000 ton

PRODUCTS

AGRO-PRODUCTS
960.000 ton

WATER
95 million m3

Milk cows (85%)

Pigs

ANIMAL FEED
5,2 million ton

Food

Feed

Materials

Consumer products

Sludge (62.500 ton)

Purified waste water
to surface water

Plastics (30%)
Minerals (39%)

Other animals (15%)

Drinks (33%)

Surface (0,02%)

Ground (0,1%)

Rain (46,6%)

Drinking water (53,3%)

Oil (28%)

GREY WASTE

Renewables (7%)
Nuclear (1%)

Coal (3,9%)

Gas (60%)

Non-drinks (66%)

Imported          80.000 ton

Rest flows     320.000 ton

Imported          87.000 ton

Rest flows     880.000 ton

FOOD
646.445 ton

INDUSTRIAL 
RESOURCES

152.000 ton

BUILDING MATERIAL
NEW CONSTRUCTION

CONSUMER
PRODUCTS

Resources

BUILT ENVIRONMENT

LIVESTOCK PRODUCTION

AGRICULTURE

AGRICULTURE

 211.000 ton

Potato (35%)

Feed (29%)

Sugarbeet (21%)

Other (15%)

Milk (2 million)

Meat (16.000 ton)

Eggs (14 million eggs, 980 ton)

Manure (9 million ton)

WASTE WATER
95 million m3

8.000 ton N surplus

 140.000 tonSeperately collected SMW

Construction & demolition waste

210.000 ton

590.000 ton

Office waste

Industry waste

Grass feed (66%)

Concentrated 
feed (11%)

Mixed feed (22%)

Landfill (80.000 ton)

Incineration (96.000 ton) 

Organic (76.000 ton)
Paper (43.000 ton)

Roadside grass (37.000 ton)
Landscape green waste (62.000 ton)
Restflow agriculture (160.000 ton)

Nitrogen (3.096 ton)
Fosfate (423 ton)
Heavy metals (20 ton)

OMRIN RECYCLING

MOBILITY 
AND PUBLIC SPACE

OFFICES

Appliances

INDUSTRY 

INFOGRAPHIC: 

DRACHTEN

SNEEK

LEEUWARDEN

HEERENVEEN

INFOGRAPHIC: 

POTENTIAL MAP CIRCULAR FRYSLÂN

BA
NK

BA
NK

BA
NK

SHOP

BA
NK

MANURE CONSUMER

PHA PRODUCTION

WASTE WATER

   
   

  B

IO
GAS

        POTATO PEELS

FLOUR HUSKS

          DIETARY SUPPLEM
EN

TS

AGRICULTURAL PLASTICS

MUNICIPAL WASTE RECYCLED PAPER

R
ECYCLED PLASTIC

PAPER
PLASTIC

ORGANIC

BLACK WATER

GREY W
ASTEW

ATE
R

ORGANIC WASTE

20%

INSULATION & BUILDING MATERIAL

     SNIJAFVAL   G
RASS FEED

NIEUWE LANDBOUW PRODUCTIE: 

                  B
V HENNEP OF VLAS      R

EST

     GRASSAP

     GRASSES

    WOOD

    SLUDGE

   ONF

     EIW
IT

FIBRES

THICKFEED

THIN

FL
O

RI

CULTURE ETC.

CONSUMER GOODS

MATERIAL PROCESSING
FACILITY

CONSTRUCTION WASTE

COMPOUNDING
PLASTICPRODUCTION

BIOBASED
BUILDING MATERIALS

BIOPOLYMER
PRODUCTION

GREENBIOREFINERY

LIGNOCELLULOSE
BIOREFINERY

LANDSCAPE 
GREENWASTE

PAPER INDUSTRY

PACKAGINGOTHER

STARCH & SUGARS

CELLULOSE

CELLULOSE

ASPHALT &
ROAD CONSTRUCTION

RENOVATION

NEWBUILD

GREENHOUSE

BEETS, GRAINS
& POTATOES

DRINKINGWATER
PRODUCTION

HUMIC ACID

SALTY AGRICULTURE

CONCENTRATEDFEED

DEMOLITION

DIGESTER

RETAILTRADE

DECENTRAL WWTP

STRUVITE

STRUVITE

MEAT
MILK

LIVESTOCK

CALCIUMFOSFATE

FOODPROCESSING

WWTP

AQUACULTUREFISH/SHELLFOOD

ALGAEWORMS

AGRICULTURE

HORTICULTURE

POTATO/SEAWEED

Since 2012, Metabolic has completed over 250 projects for companies, cities, 
and governments, with a large focus on the Circular Economy.
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THE LINEAR ECONOMY

TAKE 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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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



FEBRUARY 2018

EXAMPLE: PRODUCTS AS SERVICES
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EXAMPLE: PHILIPS PAY PER LUX
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EXAMPLE: INSTOCK RESTAURANT
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EXAMPLE: BLACK BEAR CARBON
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EXAMPLE: PROTIX BIOSYSTEMS
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AMSTERDAM AIRPORT SCHIPHOL

MATERIALS

WATER**

ENERGY

BUILDING MATERIALS*** (83,570 TONNES):

FUELS (DIESEL & GASOLINE) (10,950 TONNES)

Kerosene (222,610 tonnes)

Biokerosene klm (1,100 tonnes)

NATURAL GAS (20,470 TONNES)

LTO CYCLE (223,710 TONNES):

ELECTRICITY FROM GRID (34,630 TONNES): 

PV SYSTEM (PANELS AND MOUNTING) (5 TONNES)

Stone/gravel mix/asphalt (83,150 tonnes)

FOOD & CONSUMER PRODUCTS*** (42,610 TONNES):

DE-ICING (2,410 TONNES):

OPERATIONAL EQUIPMENT (370 TONNES):

Food and beverages (34,570 tonnes)
Consumer products (7,510 tonnes)

Plastic (530 tonnes)

ICT systems (130 tonnes)
Vehicles (60 new vehicles) (130 tonnes)

Cleaning products (90 tonnes)
Cleaning chemicals (20 tonnes)

Precipitation** (24,609,210 m³)

Drinking water** (1,568,200 m³)
Airplane wastewater** (21,900 m³)

Sustainable (steel, concrete, silicon) (3,930 tonnes)

Coal (21,110 tonnes)
Gas (9,590 tonnes)

TOTAL WATER** (26,199,310 m³)

Potassium Formate (1,770 tonnes)
Glycol (640 tonnes)

CARGO (1,600,000 TONNES)

Other construction materials (240 tonnes)
Concrete (170 tonnes)

Metal (10 tonnes)

WASTE

WASTE WATER**

EMISSIONS

BUILDING MATERIALS (91,570 TONNES)

WASTEWATER** (26,153,310 m³)

Stone/gravel mix/asphalt (83,850 tonnes)

BIOMASS FROM AGRICULTURE (9,500 TONNES)
AIRPLANE WASTE (5,670 TONNES)

OTHER (UNSORTED) (16,210 TONNES)

DE-ICING (17,770 TONNES)

OPERATIONAL EQUIPMENT (130 TONNES):
E-waste (100 tonnes)
Toxic/hazardous (165 tonnes)

Evaporation** (17,535,800 m³)

Surface water outflow** (7,043,410 m³)

Sanitary wastewater treatment** (1,574,100 m³)

SEWAGE SLUDGE (3,720 TONNES)

Glycol waste water (16,000 tonnes)
Potassium Formate (1,770 tonnes)

CARGO (1,600,000 TONNES)

CO2 EMISSIONS* (1,350,000 TONNES)

LIQUID WASTE (12,450 TONNES)

Metal (230 tonnes)
Other construction waste (380 tonnes)
Concrete (7,120 tonnes)

LEGEND:
*scaled down to 25%
**scaled down to 1.5%
***estimated

            additional flows
            under 1000 tonnes

numbers may not add up due to rounding
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3D PRINTING

Blue flights: Airplanes fly on hydrogen 
produced via electrolysis using electricity 
from solar and wind. Emissions still occur in 
the form of CO� and H�O, but this has steered 
aviation away from using fossil fuels.

Yellow flights: Airplanes fly using solar 
panels placed on the wings in combination 
with strong batteries. Airplanes no longer 
require refueling, but rather change their 
batteries at Schiphol, where they are 
charged with renewable electricity.

Green flights: Older planes 
fly on bio-kerosene for the 
remainder of their lifetime, 
before they are disassembled 
for parts and/or recycled. 

Collaborations with local farmers 
and social food ventures 
strengthen Schiphol’s relationships 
within the region while delivering 
high-quality, yet low-impact food.

100% of all energy consumed 
is sustainable, renewable and 
locally-produced.

Anti-glare solar panels on 
the roofs and fields.

All cars, taxi’s and 
busses are fully electric.

Hydrogen fuel is produced with 
sustainable energy sources.

Offshore windparks deliver 
electricity to Schiphol and the 
surrounding communities.

Biodigesters are implemented 
to transform organic waste 
into biogas for local use.

Strong collaborations between companies at Schiphol 
and local communities create symbiosis through 
which all parties thrive. Material loops are closed in 
the region, making Schiphol a zero-waste airport.

Schiphol is the Silicon Valley of the aviation industry. The terminal 
is a showcase of innovative solutions and entrepreneurship, 
making a visit to Schiphol an inspiring experience, while exposing 
millions of passengers to inventive initiatives.

Schiphol is the 3D-printing hub of the Netherlands. 
Companies rent printing time at the facilities at 
Schiphol and make use of the vast distribution network 
to transport final products to their destination. 

Deliveries are done by Schiphol’s drone 
fleet, which distribute the cargo from 
airplanes and the 3D-printed products in 
the Amsterdam Metropolitan Region.

Buildings at Schiphol are modularly 
designed and retrofitted, functioning 
as a building material hub for the 
Amsterdam Metropolitan Region. A well-functioning public transport 

system supports high-speed train travel 
to replace short-haul flights, providing a 
quick and affordable alternative to flying.

Hyperloop carries people and 
cargo faster than airplanes 
through pod-like vehicles in 
reduced-pressure tubes.

Greenroofs reduce heating, carbon 
monoxide impact, noise, smog, 
stormwater runoff, and transform 
dead space into garden space. Plant 
selection guarantees no nuisance 
caused by an increase in wildlife.

Circular runway allows planes to 
fly in or out regardless of wind 
direction, limiting noise pollution.

Innovation has developed vertical 
take-off and landing aircraft, which 
saves time, reduces fuel, decreases 
noise pollution and increases safety.

Schiphol transforms to a connectivity 
hub beyond transportation by 
offering high-definition virtual reality 
and hologram-enhanced meeting 
rooms to (partially) replace in-person 
business meetings.
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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. 



FEBRUARY 2018

NOT FORGETTING GOALS BEYOND MATERIALS
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SO A CIRCULAR ECONOMY IS...

A NEW ECONOMIC MODEL for addressing 
human needs and fairly distributing resources 

without undermining the functioning of the 
biosphere or crossing any 

planetary boundaries.
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WE NEED TO TRANSFORM 
THE ECONOMY. 

WHERE DO WE START?
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OUR SYSTEMS TRANSFORMATION METHOD
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CURRENT STATE ANALYSIS

VISIONING & GOALSETTING

INTERVENTION ANALYSIS
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01
DEFINE THE 

SYSTEM

02
MAP &  ORGANIZE 

IMPACTS

03
IDENTIFY KEY 
BEHAVIOURS 

DRIVING IMPACTS

04
ROOT CAUSE 

ANALYSIS

06
SET KEY 

PERFORMANCE 
INDICATORS

05
DEFINE

SYSTEM LEVEL 
GOALS

07
IDENTIFY AREAS 

FOR
INTERVENTION

08
SELECT POSSIBLE

INTERVENTION 
POINTS

09
EVALUATE 
LEVERAGE

10
FORMULATE 
PROJECTS
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THE GLOBAL MATERIAL FLOW: 2010

NORTH AMERICA

SOUTH AMERICA

EUROPE

AFRICA

MIDDLE EAST

ASIA
OCEANIA

CENTRAL AMERICA

IRRIGATION (1,47 billion m3)

INDUSTRY (0,399 billion m3)

DOMESTIC (0,23 billion m3)

11 %

18 %

12 %

7 %

25 %

13 %

20 %

6 %

15 %

1 %
4 %
1  %
5  %

2 %

16 %

11 %

1 %

39 %

29 %
32 %

60 %

67 %

13 %

6 %

6 %

6 %

6 %

2 %
2 %

1 %

16 %

4 %

26 %

3 %

8 %

FOOD (12 BT)

INDUSTRIAL MINERALS (2,5 BT)

CONSTRUCTION MINERALS (30,5 BT)

FEED (10,3 BT)

NON-FOOD CROPS (0,02 BT)

WASTE WATER
(1.500 km3)

CHEMICALS (1,03 BT)
MEDIUM-TERM STOCK

(2,36 billion tons)

LONG-TERM STOCK
(32,1 billion tons)

INDUSTRIAL PRODUCTS (5,02 BT)

FIBER (0,02 BT)

TRANSPORT (1,85 BT)

OTHER (6,51 BT)

ANIMALS (0,15 BT)

15 %

MINERALS
(33 billion tons)

FRESH WATER
(2.1 billion m3)

ORES
(15,6 billion tons)

BIOMASS
(24,8 billion tons)

FOOD WASTE (2,19 BT)

METAL (0,218 BT)

PLASTIC (0,226 BT)

OTHER (0,365 BT) DUMPED (0,71 BT)

LANDFILLED (1,275 BT)

COMPOSTED (0,21 BT)

RECYCLED (0,41 BT)

INCINERATED (0,35 BT)

OTHER (0,365 BT)

PAPER (0,407 BT)

ORGANIC (0,88 BT)

NON-HAZARDOUS INDUSTRIAL (1,2 BT)

HAZARDOUS INDUSTRIAL (0,4 BT)

CONSTRUCTION WASTE (1,4 BT)

AUTOMOTIVE WASTE (0,083 BT)

WOOD (1,1 BT)

METALS (7,38 BT)

DISPERSED 
(28,7 billion tons)

SHORT TERM STOCK)
(1,01 billion tons) MUNICIPAL SOLID WASTE

(3,4 billion tons)

NON MSW WASTE
(7,8 billion tons)

FORESTRY (2,35 BT)

OIL (4,37 BT)

GAS (2,84 BT)

COAL (36,89 BT)

FOSSIL FUELS
(44,1 billion tons)

ORE RESIDUES (4,7 BT)

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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KEY INTERVENTION AREAS

agriculture

cities & the built environment

wastewater

mobility & transport

electronics

chemicals

construction & demolition waste



THE BUILT ENVIRONMENT IS A KEY 
INTERVENTION POINT

Source: Gladek et al., 2014. Circular Buiksloterham. 

Cities...
•	 occupy 3% of global land area

•	 produce 80% of global GDP 

•	 are responsible for 90% of innovation

•	 produce 50% of global waste

•	 consume 75% of natural resources

•	 account for 60 - 80% of global GHG emissions
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IMAGINING CIRCULAR CITIES
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CIRCULAR DEVELOPMENT: 
CASE STUDIES



METABOLIC space&matter space&matter

EXAMPLE IN PRACTICE: DE CEUVEL





•	 Polluted piece of industrial land

•	 5000m2 / 1.2 acres

•	 Tender put out by municipality

•	 10 year land lease - temporary development

•	 Plan submitted for creative eco-office park

•	 Total budget 0.5 million euro

•	 High ambitions of circularity

DE CEUVEL: BACKGROUND





PURE
URINE

PURE
URINE

TOILET
WASTE

GREY
WATER

KITCHEN
WASTE

RAIN
WATER

KITCHEN
WASTE

KITCHEN
WASTE

• • • • • •• •
• • • • • • •

• •• • • • •
• • • •

• •• • •• • • • •• • • • • • •
• • • • • • • • •

• • • • •
• • • • • • • • •

CAFÉ
DE CEUVEL

DE CEUVEL
COMMUNITY

METABOLIC
EXPERIENCE CENTER

10-20 L/d 50-100 L/d 0,5-2 L/d 80 L/d 70-140 kg/month 0-5 L/d 10-100 L/d 20-150 L/d

URBAN BIOREFINERY

GREENHOUSE

80 L/d 50-100 kg/m
10-36 L/d

0,6-3kg/m

For showcase/
tasting

Further
purification

Discharge into
the ground

PRE-TREATED
URINE

COMPOSTEXPERIMENTAL
COMPOST

TREATED
WASTEWATER

DRINKING
WATER

STRUVITE &
ZEOLITE MIX

70-220 L/d



•	 100% renewable energy

•	 70% local nutrient recovery

•	 100% water self sufficiency

•	 10% food production

•	 monitoring & feedback systems

•	 community program 

•	 financially feasible

DE CEUVEL: PERFORMANCE GOALS





















Solar panels produce local, renewable 
energy



A low cost, solar 
energy-driven soil 
clean-up technique



•	 Gray water from kitchen 
and bathrooms are filtered 
through biofilters

•	 On-site filtration







shop winkel

BANK

PORT OF AMSTERDAM

Petrol cluster

Transshipmentand agribulk

SCHIPHOL AIRPORT
ZUIDAS

AMSTERDAM

A.E.B

Tourism

Neighbour communities

waste water treatment

Creatie cluster

Productie 
van polyculturen

Circulaire landbouw

Gemeenschap 
betrekken bij  

stadslandbouw

Vergroenen 
van de haven

Een focus op hoogwaardige 
gewassen en producten kan 

opbrengsten voor lokale 
producenten vergroten, en 

afval en emissies 
geassocieerd met voedsel 

import significant reduceren.

Bulk organisch 
afval en resten

Groene chemie 
en bioplastics

A.E.B stoom net

Het creëren van een stoom 
net in de haven kan nieuwe 

bedrijven aantrekken en tegelijk 
emissies drastisch reduceren 

400kt CO2 en 180kt NO x 
bespaard mbv het stoom 

net van Stedin).  

De haven kan naast een recreatieve
functie ook plaats bieden aan  

voedsel productie. Het open 
stellen van het marginaal land dat 

bieden aan zuivering van grijs 
water,  recreatie en publieke 

tuinen

Stadslandbouw initiatieven kunnen 

bewoners: van sociale cohesie tot 
inkomen van hoogwaardige gewassen. 

Toegang tot herwonnen warmte, energie 
en nutriënten kan eigenaarschap 

binnen de gemeenschap
    opbouwen 

De haven kan haar collectie 
van biomassa en resten van 

Schiphol uitbreiden. Het 
verwerken van organisch afval 

van vliegtuigen kan een 
betrouwbare bron van 
gemengde biomassa 

zijn.

Het circulair maken van 
landbouw kan bio-based 

innovatie stimuleren door het 
leveren van hoogwaardige 

bioplastics en groene 
chemie bedrijven in 

de haven.

Amsterdam kan haar beleid en regels met betrekking tot 
het inzamelen van organisch afval uitbreiden. Biomassa en 
en residuen van Schiphol en cruise schepen kunnen significant 

voor bio-based activiteiten.

De haven van Amsterdam is in snel tempo ‘plug-and-play’ 
infrastructuur aan het ontwikkelen. Er is een sterke 

kennisdeling en onderzoek om te zorgen voor hoogwaar-
dige technologieën, initiatieven en bedrijven in de haven.

€
De beweging richting lokaal producerende polyculturen 
als model voor landbouw kan risico’s minimaliseren, 
stabiele inkomsten en voeding verzorgen, en 
economische en energetische opbrengsten 
maximaliseren. Het ontwikkelen van proef boerderijen, 
betrekken van de gemeenschap bij  stadslandbouw, en 
faciliteren van kennisoverdracht zijn concrete manieren 
waarop de gemeente een leiderschapsrol kan nemen. 

Gesloten
nutrient kringlopen

ICL maakt mest van 
reststromen. De haven kan 

voortbouwen op dit succes door 
lokale en gedistribueerde 

nutrient herwinning systemen   
te steunen die grotere afval 

volumes kunnen 
verwerken

de haven omringt, kan plaats

verschillende voordelen verscha�en aan



SCALING UP: 
CIRCULAR 

BUIKSLOTERHAM



•	 Polder in the northern part of the city, 
constructed from deposited dredge 
materials.

•	 Former industrial area: petrochemical 
industry, waste incineration, etc. 

•	 An area in transition: 6500 future 
inhabitants; 8000 future workers in the 
area.

•	

BUIKSLOTERHAM
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BUIKSLOTERHAM: ENERGY AND EMISSIONS



•	 Energy: Buiksloterham is energy self-sufficient 
with a fully renewable energy supply

•	 Materials & products: Buiksloterham is a zero 
waste neighbourhood that with a near 100% 
circular material  

•	 Water: Buiksloterham is rainproof and has near 
100% resource recovery from wastewater

•	 Goals on smart infrastructure, economy, 
society

VISION & GOALS





A sustainable neighbourhood of 30 floating 
households in Amsterdam that is pushing the 

boundaries of community governance, technology 
integration, architecture, and construction.

Cities occupy only 3% of the world’s land but 
consume 75% of its resources. In the heart of 

Buiksloterham, a neighborhood in Amsterdam, a 
new housing project called Schoonschip is setting 

new standards for sustainable urban development. 
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CIRCULAR & SMART
ENERGY

FOOD   &   NUTRIENTS

WATER

ECOSYSTEMS   &   BIO-DIVERSITY MATERIALS

HEALTH   &  WELL-BEING

ECONOMIC  &  FINANCIAL

SOCIAL  &  GOVERNANCE

Community food procurement 
plan and maximized local food 

production 

Implementation of management 
and monitoring strategies to 
ensure optimal treatment of 

resources for infinite life cycles

100% low-impact and circular 
material management

100% energy self-su�icient with 
fully renewable energy supply

Financially feasible

70% water self-su�icient for 
non-drinkable water purposes

A close-knit community that develops 
and regulates shared technologies 

and is involved in site design, 
construction and maintenance

Providing high level of 
comfort while maintaining 
modern standards of living

Beneficial impact on existing 
ecosystems, regenerating them where 

possible both during construction 
and the whole project life cycle

A  COMPREHENSIVE 
 SUSTAINABILITY  PLAN
The goal of Schoonschip is to create an urban ecosystem 
embedded into the fabric of the city. It will harvest ambient 
water and energy for use on site, cycle nutrients locally, and 
create the environment that is supportive of biodiversity and 
human health and wellbeing. To reach this, the design process 
for Schoonschip is guided by a 
comprehensive sustainability plan 
with goals in nine key areas and 
means to achieve them through 
an integrated design process. 



              Circular  &  Smart
Implementation of management and monitoring strategies to ensure 
optimal treatment of resources for infinite life cycles
•   
•   
•  
•  

Data monitoring to provide feedback to users on energy and water use
Data sharing and product sharing platform
Seasonal and short cycle load balancing through on-site battery systems 
Materials passport for buildings 

              Energy
100% energy self-su�icient with fully renewable energy supply
•    
•   

• 

• 

Local renewable energy supply (solar thermal, solar PV and small scale wind) 
Passive house standard (insulation and airtightness, building orientation, window 
openings, facade orientation)
High e�iciency technologies (lighting systems, hot fill water appliances, 
multi-temperature phase boilers)
Urban plan optimized for daylight, thermal comfort and building heat demand

              WATER
70% locally water self-su�icient for non-drinkable water purposes
• 

•    
•   

Rainwater collection for non-drinkable water use (i.e., toilets, showers and 
household appliances)
Semi-centralized storage and purification systems 
Energy e�icient technologies (low-flush or vacuum toilets, water recycling 
showers, low flow water aerating taps)  

              MATERIALS
100% low-impact and circular material management 
•   
•   

•   
•   
•   
•   

Living buildings that manage all of their own resources internally
Circular buildings that are designed for complete disassembly and reuse of 
building components at the end of life 
Design for flexibility by using modular systems and easy to access infrastructure 
100% recycling of recyclable materials and constructions 
Low-impact, low-VOC, and non-toxic materials 
Sustainably sourced materials from certified or eco-verified sources 

              Ecosystems  &  Bio-diversity
Beneficial impact on existing ecosystems, regenerating them where 
possible both during construction and the whole project life cycle
•   
•   
•   
•   
•   

Introduction of green roofs, green facades and green spaces (floating gardens) 
Preserving habitats and migratory corridors 
Introducing habitat elements and plants 
Regenerative soil and water treatment 
Reduced construction impact through selecting e�icient, low-impact processes 
and building techniques

              Economic  &  Financial
Financially feasible
•   

•   

Partnerships and sponsorships to cover the costs of technologies and 
installations
Internal market mechanisms for resources sharing among community 
members

              Health  &  Well-Being
Providing high level of comfort while maintaining modern standards 
of living 
•  
•   

Aesthetically pleasing 
Healthy and safe environment 

              Food  &  Nutrients
Community food procurement plan and maximized local food 
production
•   
• 
•

Local food production 
Nutrient recovery from wastewater (urine-diverting toilets) 
Composting and local reuse of organic wastes 

              Social  &  Governance
A close-knit community that develops and regulates governing 
mechanisms for all shared and installed technologies and solutions 
and is involved in site design, construction and maintenance 
•   
•   

•   

Providing education and learning opportunities for the community
A cooperative that will manage the energy systems on site, as well as shared 
water and waste technologies, and other shared facilities  
Partnerships between diverse players in the energy and built environment 
fields, research institutes and utilities 



BOILER

SINKS & TAP

RAINWATER
HARVESTING

&  FILTRATION

SANITATION

DISHWASHERSPACE
HEATING

TAP

HEAT PUMP

FRIDGE COOKING LIGHTING

SHOWERLAUNDRYELECTRICITY
STORAGE

KITCHEN
APPLIANCES

BOILER

TOILET

SOLAR
COLLECTORS

WIND
TURBINES

RAINWATER
COLLECTION

GUTTER

SOLAR  PV 
PANELS

DRINKING
WATER

The urban plan of the site has been optimized for 
daylight, thermal comfort, and building heat 
demand. All the members of the community have 
committed to producing energy through installing 
integrated technologies on their own plots, and 
each household has been given pre-calculated 
targets for their energy demand and consumption 
(for space heating, electricity, and hot water), with 
the goal of achieving passive house standards for 
most buildings on site through integrated 
technology solutions.

•

•

• 

•

•

• 

•

SCHoONSCHIP'S   RESOURCE 
FLOW   STRATEGY

BACK-UP
CONNECTION

Local electricity generation from renewable 
energy sources (a combination of solar PV and 
thermal, small-scale wind and heat exchangers) 

Electricity and heat demand have further been 
reduced through the use of water-recycling 
showers and optimized appliance and lighting 
plans

Rainwater collection and nutrient management 

Smart home systems 

Energy cascading through an AC/DC micro smart  
grid 

Heat cascading and heat recovery ventilation 

Highest e�iciency technologies



CIRCULARITY INTERVENTIONS
High investment package

Guidelines for selecting materials 
with lower impacts or certifications

WASTE MGMT & MATERIALS

Intensive green roofs

BIODIVERSITY

Growing mushrooms on coffee 
waste

FOOD & NUTRIENT CYCLES

Building design and construction 
elements for easy disassembly

WASTE MGMT & MATERIALS

Design optimization for 
passive solar gain (orientation, 
volumes, openings, etc.)

ENERGY

Rainwater collection 
from roof surface

WATER

If selecting appliances, food 
waste prevention through varied 
refrigeration options

WASTE MGMT & MATERIALS

Swiss eco-
tap sinks

WATER

Low temperature radiant 
floor heating

ENERGY

Recommendations for 
smart-grid ready appliances

ENERGY

Vacuum toilet system 
with transfer station

WATER

Heat recovery from 
shower grey water

ENERGY

Extensive food production in 
the form of raised grow beds

FOOD & NUTRIENT CYCLES

Hydroponics or aquaponics 
greenhouse

FOOD & NUTRIENT CYCLES

Triple glazed windows

ENERGY

Very high levels of insulation (Rc 
values 7 – 10) and air tightness 

ENERGY

CO�-based demand control 
ventilation with heat recovery

ENERGY

Water-recycling 
shower

WATER

Heat storage buffer 
for hot water [EG1]

ENERGY

Rainwater buffer & 
upgrading system

WATER

Kitchen grinder separate 
from wastewater

FOOD & NUTRIENT CYCLES

Space in the kitchens for 
waste separation

WASTE MGMT & MATERIALS

Setting up a comprehensive 
material tracking system & 
leasing models

WASTE MGMT & MATERIALS

Connection to biodigester

FOOD & NUTRIENT CYCLES

Full rooftop coverage & partial 
façade coverage with solar PV

ENERGY

Guidelines for suitable 
on-ground vegetation

BIODIVERSITY

Single, centralized private 
microgrid, connected directly 
to the 10 kV distribution grid

ENERGY

VRV system for 
combined 
heating, cooling, 
refrigeration & 
hot water 
production

ENERGY

Transformer 
station

ENERGY

(Vermi)composting

WASTE MGMT & MATERIALS

Waste separation on-site

WASTE MGMT & MATERIALS

Centralized battery systems with smart management

ENERGY



“AMSTERDAM HEEFT 
ALS EERSTE STAD TER 
WERELD EEN INSTRUMENT 
ONTWIKKELD WAARMEE 
OPDRACHTGEVERS 
CIRCULAIR BOUWEN 
KUNNEN VASTLEGGEN”



www.metabolic.nl
info@metabolic.nl
+31 20 369 09 77

Meteorenweg 280
1035 RN Amsterdam
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