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Metabolic is a consulting and venture building company that
uses systems thinking to tackle global sustainability challenges.

We work towards our mission in three main ways:

1. INSIGHTS: 2. IMPLEMENTATION: 3. ACTIVATION:
We provide influential organisations and We develop transformative ventures and We are inspiring a new generation of
individuals with the knowledge and tools to technologies, and support existing networks changemakers by breaking down complex
understand the global metabolism and that can address sustainability challenges at information and by providing actionable
support improved decision-making. scale. resources.
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INSIGHTS

LINE!

GRAPHIC
PRODUCED BY

We help businesses, governments, and non-profits thrive in the circular economy
through our knowledge and tools.
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IMPLEMENTATION

SPECTRAL

UTILITIES

Portable Integrated Solar Power

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

METABOLIC

L FOUNDATION

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



FATAL FEEDBACK LOOPS
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EXPONENTIAL TIMES
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SUSTAINABILITY CHALLENGES
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PLANETARY BOUNDARIES

Climate
change

B Beyond zone of uncertainty (high risk)
In zone of uncertainty (increasing risk)
B Below boundary (safe)
Boundary not yet quantified

Planetary Boundaries. Source: Rockstromm et. al, Stockholm Resilience Centre
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THE CIRCULAR ECONOMY

Interest over time
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Avision and action agenda for the city and matropolitan area

Encouraging the development of new circular
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BUILDING A CIRCULAR ECONOMY

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
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THE CIRCULAR ECONOMY

“Based on detailed

e g et manutactin product level modelling,
the report estimates
[ /\ that the circular
eedstock Product manufac economy represents a
S ‘ / *  net material cost saving
@ st opportunity of USD 340

to 380 billion p.a. at EU
level for a ‘transition
scenario’ and USD 520
B, G ———— 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:

« Pay per use and leasing
+ Repair

« Waste reduction

+ Sharing platforms

The power of

circling longer:

+ Performance based contracting
- Takeback guarantees

+ Through-sales

+ Refurbishment

Power of
cascaded use:

+ Upcycling
+ Recycling
+ Supply chain collaboration

The power of
pure inputs:

« Monomaterials
 Certified materials

« Circular procurement and sourcing
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EXAMPLE: PRODUCTS AS SERVICES

. Xerox Pay-Per-Copy — 1959

Xerox Printing As A sarvice (subscription)

. Zipecar — 2000

apeel CarAs A Service (subscription + pay per usa)

Philips Pay-Per-Lux — 2014
- From selling light bulbs to selling light (for businesses)

IE ToolPool — 2013

TaolPoal Stores lending tool for free while selling supplies
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EXAMPLE: PHILIPS PAY PER LUX
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INSTOCK RESTAURANT

EXAMPLE

FEBRUARY 2018
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EXAMPLE: BLACK BEAR CARBON

Black Bear

CARBON BLACK

0 ¢ O

TIRES ’WASTE TIRES

CARBON BLACK

,
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EXAMPLE: PROTIX BIOSYSTEMS
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AMSTERDAM AIRPORT SCHIPHOL

LTO CYCLE (223,710 TONNES):

Kerosene (222,610 tonnes)

Biokerosene kim (1,100 tonnes) —————

ELECTRICITY FROM GRID (34,630 TONNES):

Coal (21,110 tonnes) ENERGY +

Gas (9,590 tonnes) =

Sustainable (steel, concrete, silicon) (3,930 tonnes)
NATURAL GAS (20,470 TONNES)

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

PV SYSTEM (PANELS AND MOUNTING) (5 TONNES) - - = = = = = = = = = = = oo oo o o= - = o

TOTAL WATER** (26,199,310 m?)

WATER** ol

Precipitation** (24,609,210 m3)

Drinking water** (1,568,200 m)
Airplane wastewater** (21,900 m3)
CARGO (1,600,000 TONNES) « = = = = = = = = ==~
BUILDING MATERIALS*** (83,570 TONNES):

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

Other construction materials (240 tonnes)
Concrete (170 tonnes) - - -~
Metal (10 tonnes) - -~

FOOD & CONSUMER PRODUCTS*** (42,610 TONNES):
Food and beverages (34,570 tonnes)
Consumer products (7,510 tonnes)
Plastic (530 tonnes) - - -~
DE-ICING (2,410 TONNES):
otassium Formate (1,770 tonnes)
G
OPERATIONAL EQUIPMENT (370 TONNES): o
ICT systems (130 tonnes) - -
Vehicles (60 new vehicles) (130 tonnes) - -
Cleaning products (90 tonnes) ---~,”

Cleaning chemicals (20 tonnes) - - -~

ol (640 tonnes) - - .

Schiphol

€02 EMISSIONS* (1,350,000 TONNES)

2P Emissions

WASTEWATER** (26,153,310 m?)

Evaporation** (17,535,800 m?)

== WASTE WATER**

Surface water outflow** (7,043,410 m?)

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

TN = e - - CARGO (1,600,000 TONNES)
BUILDING MATERIALS (91,570 TONNES)

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

Concrete (7,120 tonnes)

- - Other construction waste (380 tonnes)
~~ - Metal (230 tonnes)

DE-ICING (17,770 TONNES)

Gl vater (16,000 tonnes)

Py sium Formate (1,770 tonnes)

OTHER (UNSORTED) (16,210 TONNES)
LIQUID WASTE (12,450 TONNES)

LEGEND: BIOMASS FROM AGRICULTURE (9,500 TONNES)
*scaled down to 25% AIRPLANE WASTE (5,670 TONNES)
Scaled down t0 1.5% . SEWAGE SLUDGE (3,720 TONNES)
-~ OPERATIONAL EQUIPMENT (130 TONNES):
= = = additional flows TN <z E-waste (100 tonnes)

- - - - under 1000 tonnes =~ - - Toxic/hazardous (165 tonnes)

numbers may not add up due to rounding
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. Offshore windparks deliver
electricity to Schiphol and the w

surrounding communities. 1

_ — Strong collaborations between companies at Schiphol
\/ and local communities create symbiosis through
which all parties thrive. Material loops are closed in

Hydrogen fuel is produced with Collaborations with local farmers the region, making Schiphol a zero-waste airport.
.‘.“ sustainable energy sources.

and social food  ventures
strengthen Schiphol’s relationships
o L within the region while delivering
Dehvene; are 'doqe by Schiphol’s drone high-quality, yet low-impact food.
fleet, which distribute the cargo from
airplanes and the 3D-printed products in
the Amsterdam Metropolitan Region.

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

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.

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

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

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

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

Al cars, taxi's and
busses are fully electric.

Schiphol transforms to a connectivity
hub  beyond transportation by Anti-glare solar panels on
offering high-definition virtual reality the roofs and fields.
and hologram-enhanced meeting

- pm——
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rooms to (partially) replace in-person forasy ey ey N7 2 LA IR o
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business meetings. / - S Schiphol is the Silicon Valley of the aviation industry. The terminal :::...,::3:..: Greenroofs reduce heating, carbon
"~'-"~2~$"’?’:~'~'~.§'~2 %% is a showcase of innovative solutions and entrepreneurship, A '
ETITRD R ; o ) LIRS 2 z i
"o?l‘.;’:::#%?};{.?’? L making a visit to Schiphol an inspiring experience, while exposing
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2.;?:3 millions of passengers to inventive initiatives.
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monoxide impact, noise, smog,
stormwater runoff, and transform
dead space into garden space. Plant
selection guarantees no nuisance
caused by an increase in wildlife.

2
%

Blue flights: Airplanes fly on hydrogen

S produced via electrolysis using electricity
from solar and wind. Emissions still occur in
the form of CO2 and H20, but this has steered

aviation away from using fossil fuels.

—
> . .
Ao \ Innovation has developed vertical
Cre (I @A plnes take-off and landing aircraft, which

fly on bio-kerosene for the > Yellow flights: Airplanes fly using solar saves time, reduces fuel, decreases
remainder of their lifetime, panels placed on the wings in combination i - noise pollution and increases safet
before they are disassembled B with strong batteries. Airplanes no longer g’ ’
for parts and/or recycled. ( require refueling, but rather change their

batteries at Schiphol, where they are /_

charged with renewable electricity.

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




IS THIS CIRCULAR?
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CIRCULAR ECONOMY CHARACTERISTICS

E All materials are cycled infinitely

All energy is based on renewable sources
m Biodiversity is structurally supported
@ Culture & society is supported

Health & well-being is supported

E Not only financial value is generated

System is adaptive and resilient

Source: Gladek et al., 2014. Circular Buiksloterham.
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NOT FORGETTING GOALS BEYOND MATERIALS

ND GOOD HEALTH
POVERTY : AND WELL-BEING

DEGENT WORK AND 9 INDUSTRY, INNOVATION

ECONOMIC GROWTH ANDINFRASTRUCTURE

1 CLIMATE 1 LIFE 15 LIFE
ACTION BELOW WATER ON LAND

10

QUALITY
EDUCATION

REDUGED

INEQUALITIES

PEAGE. JUSTIGE
AND STRONG
INSTITUTIONS

(L4

L3
(=

1

GENDER
EQUALITY

éa

PARTNERSHIPS
FORTHE GOALS

CLEAN WATER
AND SANITATION

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

SUSTAINABLE
DEVELOPMENT

CALS
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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?




OUR SYSTEMS TRANSFORMATION METHOD

CURRENT STATE ANALYSIS INTERVENTION ANALYSIS
VISIONING & GOALSETTING N B
S 2%
S %
é& 3
> > ) >
A
01 02 03 04 07 08 09 10
DEFINE THE MAP & ORGANIZE IDENTIFY KEY ROOT CAUSE DEFINE SET KEY IDENTIFY AREAS SELECT POSSIBLE EVALUATE FORMULATE
SYSTEM IMPACTS BEHAVIOURS ANALYSIS SYSTEM LEVEL PERFORMANCE FOR INTERVENTION LEVERAGE PROJECTS
DRIVING IMPACTS GOALS INDICATORS INTERVENTION POINTS
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THE GLOBAL MATERIAL FLOW: 2010

"
. WASTE WATER
CENTRAL AMERICA & (1.500 km?)

FOOD WASTE (2,19 BT)

COMPOSTED (021 £
NON MSW WASTE

(7,8 billion tons) RECYCLED (0411
/ METAL (0,218 BT)
SHORT TERM STOCK) PLASTIC (0226 BT) g | NN 03¢
- ouaaren 01 billi MUNICIPAL SOLID WASTE
ciane — (1,01 billion tons; / (3.4 billion tons) DUMPED (071
PAPER (0407 BT) I/ LANDFILLED (1,275 ¢

2 4 o
COAL \ MEDIUM-TERM STOCK OTHER (0,365 £
. (2,36 billion tons)

NON-HAZARDOUS INDUSTRIAL (1,2 BT)

HAZARDOUS INDUSTRIAL (0,4 BT)

METALS (7,38 lm/ - ONSTRUCTION WASTE (1,4 B
DUSTRIAL MINERALS (25 B \

\UTOMOTIVE WASTE (0,083 BT)
h 6%
a 6% | xz FR R LEGEND:
P 6% :
; m Biomass (food, feed, forestry, and other)
h Fossil fuels (coal, gas, oil, and other)
4 Ores

MIDDLE EAST
@ Minerals (industrial and construction)

“~ Freshwater

* 117 billion tonnes extracted

OCEANIA

« 71,8 billion tonnes “used”
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KEY INTERVENTION AREAS

agriculture

g,

o

QA

cities & the built environment

[t 3
EH
| ==

wastewater
mobility & transport
electronics

chemicals

o

é
;
L]
i

construction & demolition waste
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THE BUILT ENVIRONMENT IS A KEY
INTERVENTION POINT

Cities...

occupy 3% of global land area

produce 80% of global GDP

LI
.

are responsible for 90% of innovation ﬁ

|
Ly :: -
T1ic ources
T R —= .
accountfor. ¢o—§8 _ G emissions




IMAGINING CIRCULAR CITIES

METABOLIC FEBRUARY 2018




CIRCULAR DEVELOPMENT:
CASE STUDIES



- EXAMPLE IN PRACTICE: DE CEUVEL

KWR

Watercycle Research Institute







DE CEUVEL: BACKGROUND

«  Polluted piece of industrial land

- 5000m2 /1.2 acres

- Tender put out by municipality

« 10yearland lease - temporary development
«  Plan submitted for creative eco-office park

- Total budget 0.5 million euro

- High ambitions of circularity






(

DE CEUVEL
COMMUNITY
GREY KITCHEN RAIN TOILET KITCHEN
WATER WASTE WATER WASTE WASTE
0,5-2 L/d 80 L/d 70-140 kg/month 0-5L/d
I
L = URBAN BIOREFINERY

50-100 L/d

METABOLIC
EXPERIENCE CENTER

A

CAFE
DE CEUVEL

)

'/I il
& : fz ;

DRINKING TREATED EXPERIMENTAL
WATER WASTEWATER  COMPOST
80 L/d 70-220 L/d 50-100 kg/m

Forshowcase/ ¥ Discharge into
tasting the ground

COMPOST
10-36 L/d

l—b( GREENHOUSE )

KITCHEN
WASTE
20-150 L/d




DE CEUVEL: PERFORMANCE GOALS

100% renewable energy

70% local nutrient recovery
100% water self sufficiency
10% food production
monitoring & feedback systems
community program

financially feasible
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Home Sweel Boat

Hey User.

Here's how things are going.

00

1.23 kg 456 K
+0.72 kg -1.01K

Click-on an icon to view more detailed information.

4.57% of Amsterdam

for a whole day.

More about power
Power is a most powerful thing.

“This is a description of an article
that does net actwally exist. But,
since you are clearly taking the
time to actually read this fller
text, | will entertain you with a
fun little palindrome: “Are we not
pure? ‘No sifl” Panama's moody
Moriega brags. ‘It is garbage!'
Irony dooms a man: a prisoner up
to new era”

Read the Full article on
ThislsNotReal.nl
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~ and bathrooms are

through biofilters =
- On-site filtration










A.E.B stoom net

Het creéren van een stoom
net in de haven kan nieuwe
l bedrijven aantrekken en tegelijk
emissies drastisch reduceren
(de haven van Rotterdam heeft
400kt CO,en 180kt NO,
bespaard mbv het stoom
net van Stedin).

Groene chemie
en bioplastics

Het circulair maken van
landbouw kan bio-based
novatie stimuleren door het
leveren van hoogwaardige
grondstoffen voor opkomende
bioplastics en groene
chemie bedrijven in
de haven.

Bulk organisch
afval en resten

,‘ De haven kan haar collectie &
van biomassa en resten van

Schiphol uitbreiden. Het ﬁ
verwerken van organisch afval
van vliegtuigen kan een
betrouwbare bron van
gemengde biomassa
zijn.

Circulaire landbouw

Amsterdam kan haar beleid en regels met betrekking tot
hetinzamelen van organisch afval uitbreiden. Biomassa en

en residuen van Schiphol en cruise schepen kunnen significant
bijdragen aan de hoeveelheid grondstoffen die nodig zijn
voor bio-based activiteiten.

De haven van Amsterdam is in snel tempo ‘plug-and-play’
infrastructuur aan het ontwikkelen. Er is een sterke
behoefte aan faciliterende multi-stakeholder fora voor
kennisdeling en onderzoek om te zorgen voor hoogwaar-
dige technologieén, initiatieven en bedrijven in de haven.

L=t

Gemeenschap :

betrekken bij
stadslandbouw

Vergroenen
van de haven

- De haven kan naast een recreatieve‘\
functie ook plaats bieden aan
voedsel productie. Het open

stellen van het marginaal land dat

de haven omringt, kan plaats
bieden aan zuivering van grijs
water, recreatie en publieke

Stadslandbouw initiatieven kunnen
verschillende voordelen verschaffen aan
bewoners: van sociale cohesie tot
inkomen van hoogwaardige gewassen.
Toegang tot herwonnen warmte, energie
en nutriénten kan eigenaarschap
binnen de gemeenschap
opbouwen

L
! “ v
o W “
ea&gc/«r/
.

e

/

/nutrient kringlopen

/
|

|
\

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

Productie
van polyculturen

Een focus op hoogwaardige
gewassen en producten kan
opbrengsten voor lokale
| producenten vergroten, en
afval en emissies
geassocieerd met voedsel
import significant reduceren.

Gesloten

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
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BUIKSLO-
TERHAM

» CIRCULAR

» SMART

» BIOBASED

» 20-YEAR VISION

x Gemeente Amsterdam

CLIENTS: \ \ de Alliantie % S wat er@ net

amsterdam  [(EXY v
Studioninedots 1 y ////%% //%

L DELVA Landscape Architects
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BUIKSLOTERHAM: ENERGY AND EMISSIONS

(@

L

VEHICLE EMISSIONS

WASTE

INCINERATION
COMMERCIAL
VEHICLES 3,5 million kg
GRID LOSS
8%
o1 .
PRIVATE
VEHICLES
GAS
, 21,8 million kg

RESIDENTIAL

&

CH, 0,08 million kg

]

COAL
INDUSTRIAL
a :
N,O 0,004 million kg
NUCLEAR .
CO 0,08 million kg
RENEWABLES -
OFFICE - VOC, 0,009 million kg
OTHERS 0,02 million kg
SOLAR

POTENTIAL

360 million MJ
WIND
POTENTIAL NOT UTILIZED
13million M) ——— 100% w
L 4 RETAIL
HEAT IN

WASTE WATER

3,3 million MJ

17 T
GEOTHERMAL
POTENTIAL LOCAL
INFRASTRUCTURE

9,5 million MJ
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“Verbonden door de ambitie om te bouwen aan een
duurzame toekomst voor de stad”

carey W 22D aj;B o _§ssH

licks aciander ametergam
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MM % Gemeente e
EHF" ﬂ\' el X Amsterdam 2 EIGEN MAARD amsterdam economic board
water(Jnet  Westpoort Warmte ,z? Hogmchoo vam A | Amardar EDESESISESE - pAKHIS O IWLIGER™

DURVEN HET AAN EN SPREKEN ZICH UIT IN EEN
MANIFEST VOOR DE CIRCULAIRE ONTWIKKELING
VAN BUIKSLOTERHAM



AMSTERDAM I

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.




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 WATER
with goals in nine key areas and
means to achieve them through
an integrated design process.

ECOSYSTEMS & BIO-DIVERSITY

Beneficial impact on existing
ecosystems, regenerating them where
possible both during construction
and the whole project life cycle

MATERIALS

100% low-impact and circular
material management

Providing high level of
comfort while maintaining
modern standards of living

70% water self-sufficient for
non-drinkable water purposes

FOOD & NUTRIENTS

Community food procurement
plan and maximized local food
production

A close-knit community that develops
and regulates shared technologies
and is involved in site design,
construction and maintenance

Implementation of management
and monitoring strategies to
ensure optimal treatment of

resources for infinite life cycles

100% energy self-sufficient with
fully renewable energy supply

METABOLIC



+ 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 efficiency technologies (lighting systems, hot fill water appliances,
multi-temperature phase boilers)

+ Urban plan optimized for daylight, thermal comfort and building heat demand

0 WATER

70% locally water self-sufficient 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 efficient 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 efficient, low-impact processes
and building techniques

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

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

B3 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

+ Acooperative 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

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

METABOLIC



SCHOONSCHIP'S RESOURCE SOLAR  RAINWATER DRINKING
FLOW STRATEGY COLLECTORS  COLLECTION WATER

GUTTER
The urban plan of the site has been optimized for I
daylight, thermal comfort, and building heat ¢ ¢
demand. All the members of the community have é

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. '

| |
g

« Local electricity generation from renewable

energy sources (a combination of solar PV and
thermal, small-scale wind and heat exchangers) R BOILER
. oS ' water Qnet
« Electricity and heat demand have further been HEAT PUMP 1
reduced through the use of water-recycling & é ‘o ;.
showers and optimized appliance and lightin @ 4
P PP g & ELECTRICITY TAP SPACE LAUNDRY DISHWASHER SHOWER
p[ans STORAGE HEATING 1
. : : BOILER
« Rainwater collection and nutrient management v v
*_ — h
« Smart home systems a N I g TO'LET-l HARVESTING o
KITCHEN FRIDGE COOKING LIGHTING | | SR ATION ) 4
. . APPLIANCES SINKS & TAP
« Energy cascading through an AC/DC micro smart
grid
v L 4

waterQnet

+ Heat cascading and heat recovery ventilation
SANITATION

« Highest efficiency technologies

METABOLIC



ENERGY -

Full rooftop coverage & partial Intensive green roofs
fagade coverage with solar PV

f
from roof surface

o [ s CIRCULARITY INTERVENTIONS

values 7 - 10) and air tightness | Burldlng design and construction
High investment package

elements for easy disassembly

ENERGY

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

& WASTE MGMT & MATERIALS

Setting up a comprehensive
material tracking system &
Ieasing models

> B LU
IIIIIIII (it W

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

Guidelines for selecting materials
with lower impacts or certifications

IL.

. . @Y WASTE MGMT & MATERIALS

&\ WASTE MGMT & MATERIALS

Space in the kitchens for
waste separation

waste prevention through varied
refrigeration options

: ‘ FOOD & NUTRIENT CYCLES

Kitchen grinder separate
__| from wastewater

6 FOOD & NUTRIENT CYCLES
Connection to biodigester
[ TTT]

Hydroponics or aquaponics /
greenhouse

A BIODIVERSITY
Guidelines for suitable i

on-ground vegetation
_ % Recommendations for

T = . r . - smartid ey applances
‘ Extensive food production in Growing mushrooms on coffee
@ |--| @ the form of raised grow beds Vacuum toft ystem

; waste
l dl ﬂ I t with transfer station
= 9134
ENERGY 2 )

O WATER Swisseco-
tap sinks

| ENERGY
Heat storage buffer Q WATER I Heat recovery from
for hot water [EG1] T @\ WASTE MGMT & MATERIALS  (4@% WASTE MGMT & MATERIALS shower grey water

Waste separation on-site

— )

f Low temp radiant
/ \ = floor heating
) Transformer I

station

upgrading system

VRV system for

(Vermi)composting
combined
heating, cooling,

- |I A
refrigeration &

hot water ENERGY
production

Centralized battery systems with smart management




"“AMSTERDAM HEEFT X Gemeants.
ALS EERSTE STAD TER ol e
WERELD EEN INSTRUMENT X=8 -~ = —
ONTWIKKELD WAARMEE g I
OPDRACHTGEVERS g "4 :
CIRCULAIR BOUWEN
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www.metabolic.nl
info@metabolic.nl
+31 203690977
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