
V e r t i c a l  G a r d e n -C i t y
D e s ig n in g  a  g r e e n  l iv in g  e n v i r o n m e n t  
in  t h e  c e n t r e  o f  A m s t e r d a m
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C a r b o n  E m is s io n s
E n v i r o n m e n t  

CO2 Emissions targets Dutch Government

49% reduction of CO2 emissions by 2030 
compared to 1990

Source: Andrew, R. (2018) Global CO2 emissions
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C a r b o n  E m is s io n s
E n v i r o n m e n t  

CO2 Emissions targets Dutch Government

49% reduction of CO2 emissions by 2030 
compared to 1990

in 2019  the CO2 emissions have reduced by 15% compared to 1990

Source: Andrew, R. (2018) Global CO2 emissions
Source: CBS, ECN, TNO, RIVM, Rijksdienst voor Ondernemend Nederland. (2019) Klimaat- en Energieverkenning 
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C o n c r e t e  a n d  S t e e l  in d u s t r y
E n v i r o n m e n t  G o a ls

NOx

Concrete / Steel industry
15-17% of worldwide CO2 emis-
sions

Source: Andrew, R. (2018) Global CO2 emissions 
Source: ‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl
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C o n c r e t e  a n d  S t e e l  in d u s t r y
E n v i r o n m e n t  G o a ls

Source: Andrew, R. (2018) Global CO2 emissions 
Source: ‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl

98% of housing in the Neth-
erlands is Built with concrete 

and steel

NOx

NOx

Concrete / Steel industry
15-17% of worldwide CO2 emis-
sions
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C O 2  n e g a t iv e  f o o t p r in t
E n v i r o n m e n t  G o a ls

Source: Andrew, R. (2018) Global CO2 emissions 
Source: ‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl

CO2 Negative

Sequester more CO2 than emitted in production

Mainly use Bio Based materials
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C O 2  n e g a t iv e  f o o t p r in t
E n v i r o n m e n t  G o a ls

NOx

	 Mass Timber has a negative CO2 foot-
print of -2.7 kg CO2e/kg

Source: ICE database
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D e s ig n  G o a l
E n v i r o n m e n t  G o a ls

Sequester as much CO2  as reasonably 
possible

NOx



Ve
rt
ic
al
 G
ar
de

n-
Ci
ty

NOx

9/100

N a t u r e  in c lu s iv e  b u i ld in g
E n v i r o n m e n t

NOx

Nature



Ve
rt
ic
al
 G
ar
de

n-
Ci
ty

NOx

10/100

N a t u r e  in c lu s iv e  b u i ld in g
E n v i r o n m e n t

NOx

Heat Stress

Nature



Ve
rt
ic
al
 G
ar
de

n-
Ci
ty

NOx

11/100

N a t u r e  in c lu s iv e  b u i ld in g
E n v i r o n m e n t

NOx

NOx

Heat Stress Nitrogen Crisis

Nature
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N a t u r e  in c lu s iv e  b u i ld in g
E n v i r o n m e n t

NOx

NOx

Heat Stress Nitrogen Crisis

Nature

Insect Decline
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N a t u r e  in c lu s iv e  b u i ld in g
E n v i r o n m e n t

NOx

NOx

Heat Stress Nitrogen Crisis

Nature

Insect Decline Urban Bird Decline
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D e s ig n  G o a l
E n v i r o n m e n t

NOx

Nature Inclusive
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E x is t in g  G r e e n  R o o f s
R e s e a r c h

Plastic Layers in existing Green Roof Structures
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r e s e a r c h q u e s t io n
R e s e a r c h

How to Facilitate maximum roof 
greenery with bio-based and where 

possible CO2 sequestering materials?
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M e t h o d
R e s e a r c h

Analyse existing 
build-up

List all layers

Find alternative
materials

CO2 footprint
ICE Database

no data

Best CO2 sequestering 
material

Proposed
build-up

Comparison of Existing 
and proposed build-up

Most CO2 Sequestering 
Green Roof build-up

1.
2.
3.

1.
2.
3.

1.
2.
3.

1.
2.
3.

Bio Based 
content

1.
2.
3.
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R e s u lt s
R e s e a r c h
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F a s c in a t io n

Roden

Green living environment

high amount of  public and 
private green

Urbanised City

Introduce more greenery 
on balcony

Centre

Local Forest

Utrecht

Centre
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S i t e  o f  t h e  p r o je c t
M a r in e t e r r e in  A m s t e r d a m

Central Location

High Density required
Greenery available
space to create some-
thing new
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H o u s in g  n e e d s  t i l l  2 0 3 5  in  T h e  N e t h e r la n d s
1  M i l l io n  H o m e s

10.000 houses 49% Randstad

22% Amsterdam
9%  The Hague
9% Rotterdam
9% Utrecht

51% other 

1m
Source: Rapportage Primos 2017, ABF Research

10.000 houses 49% Randstad

22% Amsterdam
9%  The Hague
9% Rotterdam
9% Utrecht

51% other 

1m
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H o u s in g  n e e d s  v s . p la n  c a p a c i t y
H o u s in g  n e e d s  A m s t e r d a m

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appartments

plan capacity Amsterdam

additional housing needs Amsterdam
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam
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R e a s o n s  t o  m o v e
M o v in g  a w a y  o f  A m s t e r d a m

REASONS TO MOVE AWAY FROM AMSTERDAM

45 % WANT 
MORE SPACE

35 % WANT 
BETTER /  

MORE BEAUTIFUL HOME

25% WANT 
A BALCONY OR GARDEN 

16% WANT 
BUY INSTEAD OF RENT 

16% WANT 
LIVE IN HEALTHIER  

ENVIRONMENT

A++

€

REASONS TO MOVE AWAY FROM AMSTERDAM

45 % WANT 
MORE SPACE

35 % WANT 
BETTER /  

MORE BEAUTIFUL HOME

25% WANT 
A BALCONY OR GARDEN 

16% WANT 
BUY INSTEAD OF RENT 

16% WANT 
LIVE IN HEALTHIER  

ENVIRONMENT

A++

€

35% want 
Better / More Beautifull 

home

25% want 
Balcony or Garden

16% want 
Healthier Environ-

ment
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24/100

p e o p le  m o v in g  t o  o t h e r  t o w n s

Context
people move away f rom amsterdam to 
greener areas

M o v in g  a w a y  f r o m  A m s t e r d a m

So u rc e : M e t ro p o o lre g io  A m s te rd am  in  c ijfe rs  2 0 1 8

Context
Top 5 moving dest inat ions f rom amster-
dam within the Metropoolregio Amster-
dam:

1. 3342 to Amstelveen
2. 2473 to Haarlem
3. 2387 to Zaanstad
4. 2343 to Almere
5. 1979 to Haarlemmermeer

Amsterdam Almere

Zaanstad

Amstelveen

Haarlemmermeer

Haarlem
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam

Ve
rt
ic
al
 G
ar
de

n-
Ci
ty

D
es
ig
ni
ng

 a
 g
re
en

 li
vi
ng

 e
nv

iro
nm

en
t i
n 
th
e 
ci
ty
 c
en

tr
e

NOx

NOx

21/89

Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam

S t a c k e d  H o u s e s
H o u s in g  n e e d s  in  A m s t e d a m

Houses Stacked Apartments

plan capacity Amsterdam

additional housing needs Amsterdam
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam
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Housing needs vs. plan capacity

Housing needs Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030 , 
ABF Research

Houses Appart-

plan capacity Amsterdam additional housing needs Amsterdam
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v e r t ic a l  a n d  h o r iz o n t a l  g r e e n
E x is t in g  f o rm s  o f  l iv in g  w it h  g r e e n e r y  

Ver t ical Forest  MilanWestelijke Tuinsteden 
Amsterdam
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G e u z e n v e ld  A m s t e r d a m
W e s t e r n  G a r d e n  C i t ie s  A m s t e r d a m

6m

6m

 max 6m

 max 6mFlexible plot width

Flexible plot width

South

M
ai

n 
Ro

ad

Shared green

Shared green

Shared green

Street

Street

Street

Street

East North West

NOx
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G e u z e n v e ld  A m s t e r d a m
W e s t e r n  G a r d e n  C i t ie s  A m s t e r d a m

??

?

?
? ?

?
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In c r e a s e  D e n s i t y
C o n c e p t

??

?

?
? ?

?

??

?

?
? ?

?

Horizontal Garden City Vertical Garden City
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s i t e  L o c a t io n
M a r in e t e r r e in  A m s t e r d a m
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31/100

M a r in e  T e r r e in  A m s t e r d a m
U r b a n  P la n

Council plans
- Build 1500 homes
- Max height of 4 floors
- 40% social housing rent
- 40% mid priced property/ lease-
hold
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M a r in e  T e r r e in  A m s t e r d a m
U r b a n  P la n

Council plans
- Build 1500 homes
- Max height of 4 floors
- 40% social housing rent
- 40% mid priced property/ 
leasehold

Max 2 Floors
Max 4 Floors
Max 6 Floors
Max 20 

lower and 
mid segment
mid segment

mid/high seg-

Creative Indus-
try

Price categoriesoptional example of council plans

Max Building 
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M a r in e  T e r r e in  A m s t e r d a m
U r b a n  P la n

Greenwall

New Built
Transforamtion

Green plans
- Increase amount of greenery
- reduce CO2 emissions trough trans-
formation
- Build 1500 homes
- 40% social housing rent
- 40% mid priced property/ leasehold
- 20% high priced property/leahold

TrafficNew / transformation of existing

Green Structure
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1 :5 0 0
S i t e  P L a n

34/100
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1 :2 0 0 0  A 0
U r b a n  P la n
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1 :2 0 0 0  A 0
U r b a n  P la n
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e x is t in g  H ig h r is e  s o c ia l  d is t a n c e
D is t a n c e  t o  g r e e n  / S o c ia l  in t e r a c t io n

??

?

?
? ?

?
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r e s p o n s ib i l i t y  d is t a n c e  t o  g a r d e n
S o c ia l  in t e r a c t io n

??

?

?
? ?

?

??

?

?
? ?

?
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G a rd e n  a s  a  s o c ia l  h u b
S o c ia l  in t e r a c t io n

??

?

?
? ?

?

??

?

?
? ?

?
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??

?

?
? ?

?

??

?

?
? ?

?
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C o n c e p t
V e r t ic a l  G a r d e n  C i t y

??

?

?
? ?

?

Vertical Garden City
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V e r t ic a l  U r b a n  P la n

6m

6m

 max 6m

 max 6mFlexible plot width

Flexible plot width

South

M
ai

n 
Ro

ad

Shared green

Shared green

Shared green

Street

Street

Street

Street

East North West

6m

6m

 max 6m

 max 6mFlexible plot width

Flexible plot width

South

M
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ad

Shared green

Shared green

Shared green

Street

Street

Street

Street

East North West
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P lo t  a l lo c a t io n  F a c a d e s

6m

6m

 max 6m

 max 6mFlexible plot width

Flexible plot width

South

M
ai

n 
Ro

ad

Shared green

Shared green

Shared green

Street

Street

Street

Street

East North West
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S o u t h  a n d  E a s t  F a c a d e
O p t io n a l  f a c a d e  c o n fi g u r a t io n
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N o r t h  a n d  W e s t  F a c a d e
O t io n a l  F a c a d e  C o n fi g u r a t io n
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M a s s  C u s t o m is a b le  B u i ld in g s
F le x ib le  b u i ld in g  S y s t e m

Individual priorities
Household size
rather live outside 
likes gardening

Identity
Identify yourself with your home
Recognisable
Express yourself with your home
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Id e n t i f y  y o u r s e l f  w i t h  y o u r  h o m e
Id e n t i t y
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3 x 6  S t u d io  A p p a r tm e n t
O p t io n a l  F lo o r p la n  S m a lle s t
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6 x 1 0  A p p a r tm e n t  s m a ll  g a r d e n
O p t io n a l  F lo o r p la n  M a x  fl o o r s p a c e
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O p t io n a l  F lo o r p la n  M a x  G a r d e n
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V a r ia b le  p lo t  h o u s e s
o p t io n a l  H o u s e  d e s ig n  l im it s

6m 1,5m
0,5m

max 6mmin 3m - max 6m

max 4m1-5m1-5m

min 3m - max 6m

Floorplan

Section Streetside FacadeOuter Facade

6m 1,5m
0,5m

max 6mmin 3m - max 6m

max 4m1-5m1-5m

min 3m - max 6m
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S t r u c t u r a l  c o n c e p t
S t r u c t u r e

Section view

Plan view
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S t r u c t u r a l  B e a m s
S t r u c t u r e

Section view

Plan view
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M a in  s t r u c t u r a l  c o m b in e d  b e a m s
S t r u c t u r e

Section B-B
East and west facade

Section A-A
North and South facade

East
South

North
West

B

B
A

A
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In fi l l  s p a c e s  b e tw e e n  s t r u c t u r a l  h o u s e s
S t r u c t u r e

Section B-B
East and west facade

Section A-A
North and South facade

East
South

North
West

B

B
A

A
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G a rd e n s  a r e  o n ly  p o s s ib le  in  in fi l l  s p a c e s
G a r d e n s

Section B-B
East and west facade

Section A-A
North and South facade

East
South

North
West

B

B
A

A
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s h ip p e d  t o  s i t e
B u i ld  O r d e r
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p r e f a b r ic a t e d  S t a b i l i t y  C o r e
B u i ld  O r d e r
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B a s e  a p p a r tm e n t  w it h  b e a m s  o n  t o p
B u i ld  O r d e r
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B a s e  a p p a r tm e n t  w it h  b e a m s  o n  t o p
B u i ld  O r d e r
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G a rd e n  o n  t o p  o f  s t r u c t u r a l  b e a m s
B u i ld  O r d e r
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P la c e  t e m p o r a r y  s t r u c t u r e
B u i ld  O r d e r
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C l im a t e  S y s t e m s

Location

N

Sun/ Shading wind

Shade by trees in summer

Air  / Ventilation

Heating / CoolingWater systems

Drinkwater system Plant watering system

Black water Sewage 

Grey water Sewage 

1200m2 roof water gathering
1m per m2 per year
50% stored on top of the 
buildingconnected to the grid

192m3 water 
storage
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