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AANDEEL GEBOUWDE OMGEVING




AANDEEL GEBOUWDE OMGEVING IN EMISSIES*

*in global energy and process emissions 2021 (IEA 2022F)

8% other

22% transport

30% other industry

60% other sectors

CARBONLAE

residential (direct) 6%

residential (indirect) 11%

non-residential (direct) 3%

non-residential (indirect) 8%

concrete, aluminium & steel 6%

other building and
construction industry 6%
(bricks and glass ~3%)

embedded carbon 12% . operational carbon 28%

» from the 2022 UN environment programme - global status report for buildings and construction

» adapted from the IEA 2022f

== GROUPA



HET RESTERENDE CO, BUDGET (NL)

CARBON

emissions in
construction
industry

National GHG emissions in MtCO2/year

in construction industry
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PARIS PROOF CARBON BUDGET: GWP,

Paris Proof grenswaarden voor materiaalgebonden emissies (in kg CO2-eq / m2) indicatie tussenliggende jaren

g e I e e e e e )

Woning (eengezinswoning) 200 192 184 175 167 159 151 142 134 126 121 116 111 106 101

Woning (meergezinswoning) 220 211 202 193 184 175 166 157 148 139 133 128 122 117 111 105 100 94 89 83 80 76 73 70 67 63 60 57 53 50
Kantoor 250 240 230 219 209 199 189 178 168 158 152 145 139 132 126 120 113 107 100 94 90 86 83 79 75 71 67 64 60 56
Retail vastgoed 260 249 239 228 217 207 196 185 175 164 157 151 144 138 131 124 118 111 105 98 94 90 86 82 79 75 71 67 63 59
Industrie 240 230 220 210 200 191 181 171 161 151 145 139 133 127 121 115 109 103 97 91 87 84 80 76 73 69 65 61 58 54
T I I e e e e e ) e T T T
Woning (eengezinswoning) 100

Woning (meergezinswoning) 100 96 92 88 84 79 75 71 67 63 61 58 56 53 51 48 46 43 41 38 37 35 34 32 31 29 28 26 25 23
Kantoor 125 120 115 110 105 99 94 89 84 79 76 73 69 66 63 60 57 53 50 47 45 43 41 39 38 36 34 32 30 28
Retail vastgoed 125 120 115 110 105 99 94 89 84 79 76 73 69 66 63 60 57 53 50 47 45 43 41 39 38 36 34 32 30 28
Industrie 100 96 92 88 84 79 75 71 67 63 61 58 56 53 51 48 46 43 41 38 37 35 34 32 31 29 28 26 25 23

bron: Dutch Green Building Council
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CARBON

O regelgeving, materialen, partners, kosten

x+
|

methode en eenheid

toepassing van kennis in lopende projecten

H 0O

dit is een inspanning van ons allemaal!

NAAR EEN

GEBOUWDE OMGEVING!

CARBON



REGELGEVING

International

KA
AS AG
* European 71\4’

* Union *
N S W

National

Local

CARBON

2012 NL3 2018 NL3 2021 NL3 2025 NL3
MPG required MPG max 1,0 | MPG max 0,8 MPG max 0,57
|
2012 NL6 2018 NL8 2021 NL3 2025 NL9
Natuur Netwerk Nederland betonakkoord | BENG GWPa indicator?
\
2018 NL4 2024 NL10
Nieuwbouw Aardgasvrij Wet Betaalbare Huur
|
2015 NL6 2021 NL6 2025 NL6
Progr. Aanpak Stikstof (PAS) wet Stikstofreductie | 40% N2000 healthy NO,
2021 LO4
Convenant Houtbouw MRA
2023 LOS
Tilburg watercollection required
2023 LO3
Utrecht Carbon-price of €875/ton CO,
2023 LO3

2030 NL1
50% reduction in raw material consumption

2030 NLo
75% NO, reduction of heavy machinery

2030 NL6 2035 NL6
50% of Natura 2000 74% of Natura 2000
require healthy NO_levels | require healthy NO_levels

2030 LO2
Rotterdam, Utrecht,
Den Haag, Eindhoven
50% circular building

Amsterdam Carbon-price of €418/ton CO,

2025 LO1
Amsterdam 50% circular

TIMELINE OF

2040-2045 IN6
US advised to reach
net-zero emissions

2040-2045 EU1
EU advised to reach
net-zero emissions

2040 EU2
ETS | & CBAM at net-zero

25% existing non-residential buildings zero-emissions

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045
2000 N4 2015 N1 2021 IN4
Millenium Development Goals Paris Climate Agreement Glasgow Climate Pact
2001 INS . 2008 N2 2016 N4 2023 N7
Aarhus Convention ~5% reduction 2008-2012 Sustainable Development Goals Toronto max CO, /m?
2005 IN2 2012 IN2 2022 N6 2030 N6
Kyoto Protocol ~18% reduction 2012-2020 Inflation Reduction Act U.S. emissions reduction by 50%
2000 EU7 2009 EU3 2019 EU1 2022 EUS 2026 EU2 2030 EU1
Water Framework Directive (WFD / KRW) Renewable Energy Directive (RED) EU Green Deal | LCA requirements start CBAM pricing | EU emissions reduction by 55%
2002 EU3 2005 EU2 2012 EU2 2015 EU7 2021EU1 2025 EU8 2030 EU1
EPBD ETS energy ETS industry WFD / KRW groundwater Fit for 55 Sweden max CO, /m? all new buildings zero-emissions and solar installations
2004 EU7 2010 EU3 2020 EU3 2023 EU8 2030 EU2 2034 EU2
Natura 2000 EPBD Il EPBD Il Denmark, France max CO, /m?/year ETS Il cap: 43% ETS | no free allowances
2010 EUO4 2023 EU7 2028 EU2 2034 £UT
Europe 2020 Nature Restoration Law ETS Il buildings into effect
2019 EU6 2023 EU6 2030 EU7
EU Taxonomy EU Green Bond Standard after 2030 no net loss of green urban space
2012 EU3 2021 EU6 2024 EU6 2027 EU7
Energy Efficiency Directive (EED) CSRD CSRD required | KRW goals
2005 NL3 2008 NL3 2013 NL4 2019 NL1 2024 NL2 2030 NL1
EPC<0,8 energy label required Energieakkoord Klimaatakkoord Omgevingswet 1,5 million homes renovated
\ \
2008 NLS5 2015 NL3 2019 NLS 2023 NL3 2030 NL7
Energiebesparingsplicht EPC<0,4 Informatieplicht energy label C office buildings all public tenders circular

2050

2050 N1
global warming below
2°C and towards 1.5°C

2050 N6
US net-zero emissions

2050 EUIT
EU climate neutral

2050 EU1
EU 100% circular

2050 EU1
all buildings
net-zero

2050 EU7
urban greenspace
incr. by 5%

2050 NL1
all homes renovated

2050 NL1
a waste-free economy

2050 NL1
Netherlands 100%
climate-neutral

2050 LO2
Amsterdam,
Rotterdam, Utrecht,
Den Haag, Eindhoven
100% Circular building

BINDING
regulation or directive

GOAL
targets of the regulations

NON-BINDING
recommendation or policy

last updated:
17-08-2023

CARBON

Aveco
de Bondt

FOR THE CONSTRUCTION INDUSTRY
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MPG ONTOEREIKEND

REGELGEVING

a

> GWP _indicator

MPG <

366 kg CO,/ m2 BVO

2023
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REGELGEVING

Inrichting

binnen-
wanden

fietsstalling

~5%

parkeren
~10%

atieruimtes

beneden install-
laag O

~1%

~5%

7%

Q

~6%

== GROUPA
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GROUP A FEITELIJKE UITSTOOT & OPSLAG

100%

== GROUPA
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MERWEDE B11

lopend project in VO fase

+ 556 GWP

5 2 8 - 28 CO2 opslag

kgCO2/m2 +9 156 ton CO,

-200 kg -100 kg 0 100 kg 200 kg
| | | | | | | |
| | | | - | | |
[ I I I foundation | I
1 I I [ 1 1 | [
| | | | 1 1 1 1
| 1 [ [ structure
I 1 1 [ 1 1 | 1
[ 1 1 [ I 1 | [
I | I I skin, I I I
I 1 1 [ 1 1 | 1
| 1 | | 1 | | 1
I [ I I services I I
| 1 | | | | | |
| I | | 1 | | |
I 1 [ [ other | [
| | | | T | | |
| | | | | | | 1

kgCOo/m?2
concrete plate  concrete frame wood cladding
external wall wood stud steel stud internal walls

aluminium and clay brick facade

CARBONLAB == GROUPA
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3710 ton CO2

462 GWP
- 248 CO2 opslag

Ig |

kgCO»/m?2

wood cladding

frame

ncrete

ncrete plate

llul

external wall wood stud

earth brick
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+ 366 GWP
- 63 CO2 opslag
+ 6923 ton CO,

LOGISTIEK HYBRIDE
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100 kg
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services

ROUPA

LVL slab
krycarb steel

other

concrete 0% recycled

0

N\
N
=

N

N
R
N
N

>

SN
\

N
RN

R

‘\\\\““
D

R
Qi
R 2«4
KRR
VR

D
,.No )
Wil
St
DO
SHRON
QAR
.,of .&f&
KO
R
xﬁ%
\)

kgCOo/m?2

steel frame
rockwool

aluminium 0% recycled

hempcrete
rodeca
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+ 198 GWP
- 214 CO2 opslag

LOGISTIEK MAXIMUM BIOBASED

100 kg 200 kg

0

on

LVL slabs
xcarb steel

foundat

services
other
concrete 20% recycled

skin

-100 kg

-200 kg

+ 365 ton C02
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WONINGBOUW: CONVENTIONEEL

Paris Proof

184

kgCO5/m?2

+ 435 GWP

430 - 5CO2 opslag

kgCO2/m?2 + 12 660 ton CO,

kgCO,/m?2

concrete structure concrete cores concrete floors

brick facade bitumen roof rockwool insulation

CARBON



RESIDENTIAL: MAXIMUM BIOBASED

Paris Proof

184

kg(lOz/m2

+ 218 GWP
- 279 CO2 opslag

- 1787 ton CO2

0
kgCO,/m?2
CLT&glulam structure and floors timber facade
CLT cores green roofs organic insulation

CARBON
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ONTWERP CONVENTIONEEL

3 urbane modellen vergeleken

MODEL 1 MODEL 2 MODEL 3
SPRAWL BLOCK HIGHRISE

CARBONLAE == GROUPA



JANTRRI NI T
__4 =

\\x\\\\\\\\\@%\\\\\\

ONTWERP HYBRIDE / BIOBASED

MODEL 3

MODEL 2

MODEL 1

HIGHRISE

BLOCK

SPRAWL



KLIMAATPOSITIEVE STEDENBOUW?
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Buildings
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until 2050

846 796

Ton CO»y

CONVENTIONEEL

5%
Y
Network Infra- Retrofit Build-
bu,i\lljivr:gs structure ings
45912 77 330
723 553 Ton CO, Ton COy
Ton CO»

=11 — T T T TV

*early calculations’ results

CARBON



BIOBASED + GREENING

until 2050

-199 096

Ton COy

v (ln) 58 @

Tidal Park Pocket parks Wild %reen
Network Infra- P Biobased Retro-
-16 748 -1 268 New structure -2 844 fitting
Ton CO» Ton CO» b:‘-42°::)5:d 45912 Ton CO, 6 692
' ' Torn G805 Ton COy ' Ton COy
: : .
. !
I T h
Bioswales : (I,S;;Zit+ rbeiekse) Green Roofs ' Green Facades
-5 695 5 -3460 -43 969 E -29 312
Ton CO, ' Ton CO, Ton CO, ; Ton COy
; | ! ! 5 !
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T

|
|
|
|
|
o-ds '
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*early calculations’ results

CARBON



SERIOUS GAME KLIMAATPOSITIEF M4H!

BEWUSTZIJN VERGROTEN:
BESCIKBARE MIDDELEN

VERHOUDINGEN
TUSSEN MIDDELEN

HET KAN NU AL!

CARBONLAE == GROUPA



CARBONSTORIES

2023 - 2024

21 September 2023

CO2 transition, the role of architect
GROUP A CARBONLAB

MVRDV NEXT

Urban Climate Architects,

La-Di-Da

30 November 2023
Circularity and Carbon
Metabolic

New Horizon

Re-Born

TU-Delft

CARBONLAB

== GROUPA
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