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Building sector emissions hit
record high, but low-carbon
pandemic recovery can help
transform sector — UN report
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Bring affordable housing back to the people in a sustainable way.
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FINANCING GAP
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~70%
. Own contributions

. Ground lease

Bank financing

Financing (loan to value)
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APPROACH / METHOD

FINANCING GAP

r — — — — "

I 15-20% |

Municipal financing scheme — Refinance after 15 years.

~70%

. Own contributions

. Ground lease

Bank financing

Financing (loan to value)
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OVERARCHING ASPECTS LOW-TECH

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE
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RELEVANT ASPECTS /| THE PARAMETERS OF LOW-TECH

Construction method

Ease of construction Environmental control Cascading possibilities Future adaptability
Material use
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Material efficiency Origin material Embodied carbon

Integration local community
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APPROACH / METHOD

OVERARCHING ASPECTS LOW-TECH

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE

RELEVANT ASPECTS /| THE PARAMETERS OF LOW-TECH

Construction method

B )

Ease of construction Environmental control Cascading possibilities Future adaptability
Material use
om
Material efficiency Origin material Embodied carbon

Integration local community

&

Local economy Knowledge
Decreasing costs INFLUENCE ON AFFORDABILITY Increasing potential funding
3 _ o Knowledge /o %0
@ Costs structure Costs transport Costs other Alignment sustainability @ development & sharing 00@]@)0
@Costs finishing Costs fees Social added value Existing infrastructure
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ELEMENT BUILDING
SCALE SCALE
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SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE

- Manufacturability of the materials and elements.
- Universal elements (scalable and interchangeable)
- Local and biobased materials.
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SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE

- Manufacturability of the materials and elements.
- Universal elements (scalable and interchangeable)
- Local and biobased materials.

Resource extraction Resource processing: manufacturing Maintenance End of life: Cascading posibilities
o > O P> >
Resource Product
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Origin material Material efficiency Ease of construction Future adaptability Cascading possibilities

Embodied carbon
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LOW-TECH ON ELEMENT SCALE

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE
- Manufacturability of the materials and elements.
- Universal elements (scalable and interchangeable)
- Local and biobased materials.
Resource extraction Resource processing: manufacturing Maintenance End of life: Cascading posibilities
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Resource Product
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PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS
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LOW-TECH ON URBAN SCALE

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE
Material efficiency Origin material Embodied carbon

LOCAL SUPPLY CHAIN

___________ Onsite

Sustainable ;_ _;
forestry Sawmill | Assembling Building Cascading I
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n PRODUCT

| MATERIAL |
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LOW-TECH ON URBAN SCALE

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE

Local economy Knowledge

STIMULATING LOCAL COMMUNITY

HOUSING WORKING LEARNING LEISURE
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LOW-TECH ON BUILDING SCALE

SIMPLICITY

RATIONALITY

LOCALITY

HUMAN SCALE

DENSITY, BUILDING HEIGHT & CONFIGURATION

“Simple, small scale, low-tech, low-cost, human
centred and gentle solutions to create easier, more
attractive, more comfortable urban life”

DENSITY

DIVERSITY
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LOW-TECH ON BUILDING SCALE

SIMPLICITY

RATIONALITY

LOCALITY

HUMAN SCALE

Diversity

Flexibility

is

Human scale

S

Walkability

DENSITY, BUILDING HEIGHT & CONFIGURATION

“Simple, small scale, low-tech, low-cost, human
centred and gentle solutions to create easier, more
attractive, more comfortable urban life”

DENSITY

DIVERSITY

LIVEABLE URBAN DENSITY (9 CRITERIA)

Control & Identity

Pleasant micro climate

ooooo
Cco2

Smaller carbon footprint

Y\§

Biodiversity
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS

LIMITS & FUNCTIONAL REQUIREMENTS

Floor spans: maximum 8-10 m.
Height limit: 4-5 storeys.
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS

LIMITS & FUNCTIONAL REQUIREMENTS

Floor spans: maximum 8-10 m.
Height limit: 4-5 storeys.

FIRE SAFETY

» Fire resistant sheathing
needed (lightweight
construction).
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS

LIMITS & FUNCTIONAL REQUIREMENTS

Floor spans: maximum 8-10 m.
Height limit: 4-5 storeys.

FIRE SAFETY ACOUSTICS
» Fire resistant sheathing e Flanking transmission.
needed (lightweight e Impact sound.
construction). - Vibration insulation.

- Additional mass.
- Separate floor and
ceiling system.

9
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS

LIMITS & FUNCTIONAL REQUIREMENTS

Floor spans: maximum 8-10 m.
Height limit: 4-5 storeys.

FIRE SAFETY ACOUSTICS HORIZONTAL STABILITY
» Fire resistant sheathing e Flanking transmission. e Shear wall action through
needed (lightweight e Impact sound. sheathing of elements.
construction). - Vibration insulation. e Spread loads over as
- Additional mass. many walls as possible.

- Separate floor and
ceiling system.

9

27



LOW-TECH ON ELEMENT SCALE

PURE LIGHT TIMBER FRAME SYSTEM WITH UNIVERSAL, INTERCHANGABLE ELEMENTS

Floor element

Facade elements Balcony/gallery element Apartment dividing wall element
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LOW-TECH ON ELEMENT SCALE

APARTMENT DIVIDING WALL ELEMENT FACADE ELEMENT

Wood fibre insulation and air cavity. . Optional interior finishing (users choice).

Light spruce frame construction with wood fibre insulation.

Gypsum boards (fire safety).

OSB sheathing (bracing) OSB sheathing (bracing).

Gypsum boards (fire safety.)

Light spruce frame construction with wood fibre insulation.

_ Installation space with extra insulation. OSB sheathing (bracing).

Interior finishing (users choice). Horizontal slats.

Facade cladding
(users choice).
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LOW-TECH ON ELEMENT SCALE

FLOOR ELEMENT BALCONY/GALLERY ELEMENT

Prefab concrete plates
(bracing & sound insulation).

Timber flooring

Sound insulation strip. Sloping wooden slats

Light spruce frame
with wood fibre insulation

Water barrier.

Sloping rigid insulation +

Gypsunaciigiz’gr;? any necessary ballast.
(electrical systems).
Light spruce frame with
Ceiling finish steel support
(users choice).
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LOW-TECH ON ELEMENT SCALE

FIXED STRUCTURE

Apartment dividing
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

FIXED STRUCTURE
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

CHOICE IN BALCONY & FACADE OPENINGS
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LOW-TECH ON ELEMENT SCALE ‘ Simpli

CHOICE IN FINISHING
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LOW-TECH ON ELEMENT SCALE

CATALOGUE FACADE ELEMENTS

1 small

1 small tall

2 small

2 small tall

1big

1 big tall /
door

1 big double

1 big tall double /
double door

Cross section Costs Sustainability
e Quick
L 2 _ regrowth.
Thermo pine:  +€35,-/m? |=15-25yr.|, Steam & heat
for treatment.
e Longest
Wooden lifespan.
cladding Accoya: +€75,-/m? [=50yr. . Che‘:nicm
treatment.
Hardwood: + €50-150,-/m2|+15-25yr.|*  Notreatment
needed.
o Used bricks
on site can be
+60- recycled.
Brick strips +€150-200,-/m?|~ 100 yr +  Longestlife
: span.
o Littletono
maintenance.
Sempergreenwall®:
e C2CBronze.
i | « 2.3kgCo,>
H - 1.7kg O,/m?/yr.
- i e Lowerstemp.
G L T; (3°C).
reen ' e Reduces
| _ ) -
facade - *€400-600,~/m*+ 15-25yr. ambient noise.

.
[TTTTT

180

PN AR

N

N =
A<Ul

350

N —_
Lo,

o Possitive
health effects.

o  Biodiversity
(shrubs,
perennials &
ferns).
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LOW-TECH ON URBAN SCALE

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE
Material efficiency Origin material Embodied carbon

LOCAL SUPPLY CHAIN

___________ Onsite

Sustainable ;_ _;
forestry Sawmill | Assembling Building Cascading I

| /\ = |

n PRODUCT

| MATERIAL |

"—" | |_| = L |

| A |

e —_ — — 4
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LOW-TECH ON URBAN SCALE

Sustainable
forestry

B—e & & O,

_ P | [

larderwijk

Arnhem

d

Wageningen
(openstreetmap.org)
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LOW-TECH ON URBAN SCALE

Sustainable |
forestry

Q){}}) - |

N |

larderwijk

1/5 for sustainable forestry of pine trees:

18.240 ha. o 102144 m3 p. year.
5.6m3 construction timber p. year.

~ 50 m3 timber per small dwelling.

2042 small dwellings p. year.
102.144 m® p. year. 042 small dwellings p. year

Arnhem

d

Wageningen

(openstreetmap.org)
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LOW-TECH ON URBAN SCALE

larderwijk

Veluwe

91200 ha

Apeldoorn

Nationaal
Park De
Hoge Veluwe

Wageningen

(openstreetmap.org)
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LOW-TECH ON URBAN SCALE

Sustainable |
. AN 5 |
B—® &

larderwijk

Arnhem

Wageningen N ah
® ong el

_ L Naes

(openstreetmap.org)
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LOW-TECH ON URBAN SCALE

Sustainable |
forestry Sawmill ‘
N
a2 -y L i
LN |_| jofal ‘

larderwijk

. 1T
jongeneel

HOUT, PLAAT EN BOUWMATERIALEN

e 3local branches

Responsible forest
management

Certified wood
Wood with FSC or PEFC

(Arnhem, Apeldoorn, and

Spankeren).

Striving for 100% quality mark
responsible wood ‘

« Sustainable
CO2 performance .
ladder entrepreneurship.

. How we reduce our CO2
\ ’ footprint

‘ recycling centers
[ Sustainable disposal of
= construction waste to
m make it as easy as
possible for you and the
environment

« Supplies concrete
in addition to timber
™= Social products.

STIP supporter

l’ t hi

= entrepreneurshi
‘.‘OV Jongeneel is a STIP ‘ L} P P
% supporter A | We give colleagues the

et

Wageningen

(openstreetmap.org)

Arnhem

d

o
0"'

7

jonge eel

STIP

SUPPORTER

Prefab wood

Order prefab wood at
Jongeneel

recycling centers

Sustainable disposal of

- construction waste to
make it as easy as

possible for you and the
environment

@ |\

opportunity - with
success

Customized sheet
material

More efficiency,
convenience and
accuracy

Concrete delivery

Concrete delivery to the
construction site? From
wheelbarrow to concrete
truck

46
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LOW-TECH ON BUILDING SCALE

SIMPLICITY RATIONALITY LOCALITY HUMAN SCALE

DENSITY DIVERSITY -

Control & Identity

Diversity

Pleasant micro climate

Flexibility

is

Human scale

S

Walkability

Smaller carbon footprint

Biodiversity
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LOW-TECH ON BUILDING SCALE

HIERARCHY OF OUTSIDE SPACE

me% A . A A A A
e A Wi
&Fﬂgjlgiﬂ WWWWWHWW
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AN\ | B | |
s et T T — T — 11—
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Human scale Control & Identity Pleasant micro climate Smaller carbon footprint Biodiversity
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LOW-TECH ON BUILDING SCALE

CLIMATE DESIGN SUMMER

75% of roof area used for solar panels. Electricity used for both necessary Centralized energy
Cooling effect of mos sedum roof heating (infrared panels) and storage and fuse boxes
increases efficiency up to 8%. cooling (fans).

Passive cooling features:
- Mos sedum roof

- Sun protection: B

Blindsonoutsid.e.\— : eee 5 E] | WF ﬂj ﬁ ﬂ
ssomes [ 5 ﬂw —Hl Wiﬂﬂﬂfﬁﬂﬂf %ﬁ T I i
| Lﬁgﬁm;gﬂﬂlj *WH(/ I . [

Sewage system zoned in the centre of the units.

Human scale Control & Identity Pleasant micro climate Smaller carbon footprint Biodiversity
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LOW-TECH ON BUILDING SCALE

CLIMATE DESIGN WINTER

Centralized energy
storage and fuse boxes

Electricity used for both necessary
heating (infrared panels) and
cooling (fans).

75% of roof area used for solar panels.
Cooling effect of mos sedum roof
increases efficiency up to 8%.

Passive heating features:
- Balconies don't block sunlight
from entering the building.
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Sewage system zoned in the centre of the units.

0229 Q.
K

Human scale Control & Identity Pleasant micro climate Smaller carbon footprint Biodiversity
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LOW-TECH ON BUILDING SCALE

Indicatief BENG-label

Project Housingcoop. Merwede
KENTALLEN

Gebruiksoppervliakte Ag m’ 2430
Verliesoppervlakte/NVolume m°/m’ 0.28
Ugemiddeld W/m’K 0.543
Glaspercentage®*ZTA-zonwering % 0.08709
2% Natuurlijke ventilatie % 85.7
% Daglicht % 71.6
Elektriciteitsproductie /Ag kWh/m’ 48.2

BENG indicatoren

.30 101 4

Oit energielabel gesft een indicatie van de energiezuinigheid van het antwerp.
Wersie 3.06 20210416 Alleen te gebruiken voor anderwijsdoeleinden.

<90 3 8 kWh/m*

< 40 - 1 kWh/m”

5236851
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LOW-TECH ON BUILDING SCALE

CATALOGUE DWELLING TYPOLOGIES

———— — 5
D = =
1-bedroom — h 2-bedroom
apartment B apartment
(50m?) / (50m?)
I E SN
I I i \“
’m"m@ jj ]
M D EEE [e:.Y::) = =
@7&2
- 75 R 2-bedroom
Studio -
(50m?) B apartment
(50m?)
] L L
2-bedroom
corner
apartment
(50m?)
=
=
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LOW-TECH ON BUILDING SCALE

CATALOGUE DWELLING TYPOLOGIES

=
=
=
Z-bedroom 3-bedroom Lovel 2 i
apc;c;;rn]weernt maisonette | — — —— — — — — —_ —
100m2 Level1
(65m?) = U (100m?)
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= o 1
==
=
==:
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2-bedroom -
corner
apartment
(100m?)
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LOW-TECH ON ELEMENT SCALE

CATALOGUE FACADE ELEMENTS

1 small

1 small tall

2 small

2 small tall

1big

1 big tall /
door

1 big double

1 big tall double /
double door

Cross section Costs Sustainability
e Quick
L 2 _ regrowth.
Thermo pine:  +€35,-/m? |=15-25yr.|, Steam & heat
for treatment.
e Longest
Wooden lifespan.
cladding Accoya: +€75,-/m? [=50yr. . Che‘:nicm
treatment.
Hardwood: + €50-150,-/m2|+15-25yr.|*  Notreatment
needed.
o Used bricks
on site can be
+60- recycled.
Brick strips +€150-200,-/m?|~ 100 yr +  Longestlife
: span.
o Littletono
maintenance.
Sempergreenwall®:
e C2CBronze.
i | « 2.3kgCo,>
H - 1.7kg O,/m?/yr.
- i e Lowerstemp.
G L T; (3°C).
reen ' e Reduces
| _ ) -
facade - *€400-600,~/m*+ 15-25yr. ambient noise.

.
[TTTTT

180

PN AR

N

N =
A<Ul

350

N —_
Lo,

o Possitive
health effects.

o  Biodiversity
(shrubs,
perennials &
ferns).
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LOW-TECH ON BUILDING SCALE

EXAMPLE OF POSSIBLE OUTCOME (ELEVATION)
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LOW-TECH ON ELEMENT SCALE

FACADE FRAGMENT
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LOW-TECH ON ELEMENT SCALE

DV1: FOUNDATION

Metal grate
Concrete barge board
Closed cell insulation Floor element 385
, "7 , Floor finish (user defined) 15
Prefab concrete screed 60

Impact sound insulation strip
Pine wood beam 90x300

Ventifol water barrier (vapor open)
Undercut for ventilation 50
Concrete foundation
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Steel connector
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DV3: STANDARD FLOOR

LOW-TECH ON ELEMENT SCALE

-] -
- - L
— i Floor element 430
| :Il Floor finish (user defined) 15
|| I I Prefab concrete screed 60
B Ty Impact sound insulation strip
] N [’;-' Pine light frame floor
- - Pinewood beam 90x300
H —}', Wood fibre insulation 150
H :F:: Vapor barrier
|| i Gypsum board 15
u . Timber slats 15
H :-r- Ceiling finsish (user defined) 15
] H|g
L M=
= HH
] mis
|| X = |
- - %o
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|HAN s
I I
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o [ i N
|| EIE s o e £>§
N v
N ml N
| L |
] :[ Facade element (SemperGreenwall) 350
:| | | = b SemperGreenwall Outdoor 125
17 ] H t'_‘ Ventifol water barrier (vapor open)
| | | 1 - Wooden fibreboard/OSB 15 |
:| - L Pine light frame facade 180
— = — _1*: — — Wooden fibre insulation
4 Wooden fibreboard/OSB 15
125 1v5v 180 1y5 Vapor barrier
11 1 Gypsum board (fire resistance) 15
350

Il H\%}E T

===

il

87



LOW-TECH ON ELEMENT SCALE

DV2: BALCONY

\ Floor element 430

Floor finish (user defined) 15
Prefab concrete screed 60
Impact sound insulation strip
Pine light frame floor
Pinewood beam 90x300
Wood fibre insulation 150
Vapor barrier
Gypsum board 15
Timber slats 15
Ceiling finsish (user defined) 15
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15
15/18
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Balcony element 205

Timber flooring 15 Steel support balcony and outer timber frame
Drainage layer 55
Air cavity
Ventifol water barrier (vapor open)
Rigid insulation
Any necessary ballast
Wood fibre board/OSB 15
Light Thermo pine frame balcony 120

Facade element 285

Vertical Thermo pine cladding 30

Timber slats 30

Ventifol water barrier (vapor open)

Wooden fibreboard/OSB 15

Light pine frame facade 180
Wooden fibre insulation

Wooden fibreboard/OSB 15

Vapor barrier

Gypsum board (fire resistance) 15
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LOW-TECH ON ELEMENT SCALE

DV4: EDGE ROOF

Roof element 485

Mos sedum roof 85
Mos sedum 20
Substrate 40
Drainage 25
Ventifol water barrier (vapor open)
Rigid insulation 40
Wood fibre board/OSB 15
Pine light frame floor
i - Pinewood beam 90x300
“{ I ﬁiWood fibre insulation 150————  —X%
|| / M Vapor barrier
I \ Gypsum board 15 o
I ol Timber slats 15 I 1
}: Hi Ceiling finsish (user defined) 15 ‘ [ _
u ul A | |
| ||
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Facade element 285

Brick strips 20

Prefab concrete panel 10

Timber slats 30

Ventifol water barrier (vapor open)

Wooden fibreboard/OSB 15

Pine light frame facade 180
Wooden fibre insulation

Wooden fibreboard/OSB 15

Vapor barrier

Gypsum board (fire resistance) 15

)

10 15
20m/30 1v5v 180 JSJ
AN A A7
285
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LOW-TECH ON ELEMENT SCALE

DH1: APARTMENT DIVIDING WALL

430
215 215
15 15
g
15 45 1V5AV 95 3030 95 15| 45 15 &
777 r 7 7
_'r% ] i
-1 - ]
Apartment dividing wall element 215 Ny 1 - Facade element 345

Finishing layer (user defined) 15
Wooden fibre insulation (electrical systems) 45
Gypsum board (fire resistance) 15
Vapor barrier
Wooden fibreboard/OSB 15
Pine light frame structure 95
Wooden fibre insulation
Ventifol water barrier (vapor open)
Rigid insulation (contact sound insulation) 30
Air cavity 30

RPN

Finishing layer (user defined) 15
Wooden fibre insulation (electrical systems) 45
Gypsum board (fire resistance) 15
Vapor barrier
Wooden fibreboard/OSB 15
Pine light frame facade 180
Wooden fibre insulation
Wooden fibreboard/OSB 15
Ventifol water barrier (vapor open)
Timber slats 30

Prefab concrete panel 10
Brick strips 20
|

I
O T T

_s\_

I
—r T R A A T T T e T R T e e S S T

345

WA AN A N P77 7777 R 77 A7 72

Vertical drainage 60x60
| Horizontal drainage |
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LOW-TECH ON ELEMENT SCALE

DH2: FACADE OPENING

Facade element 285

Gypsum board (fire resistance) 15

Vapor barrier

Wooden fibreboard/OSB 15

Pine light frame facade 180
Assembly column 105
Pinewood frame 90

Wooden fibreboard/OSB 15

Ventifol water barrier (vapor open)

Timber slats 30

Prefab concrete panel 10

¥ L L L L L

285

Brick strips 20 |
45
| |
R SN A ﬁ
ITIK DNy
{
N\7s
N 3
% J
[T 11T SN
= N
ogA
A
I |

Guide rail sun protection
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LOW-TECH ON BUILDING SCALE
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LOW-TECH ON BUILDING SCALE
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LOW-TECH ON BUILDING SCALE
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