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THE BUILDING SECTOR
HAS A CARBON
PROBLEM

39% of global CO, is from
building operations and
building materials +
construction!
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By 2060, 23 mio. ha real estate
will be constructed or
renovated...

The equivalency to New
York City every 34 days
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REDUCE
site energy consumption +
eliminate new combustion®

OFFSET
with installed or procured
renewable energy

*New buildings
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REDUCE
Carbon in primary
materials*

DISCLOSE
Reduction strategies + total
embodied carbon

OFFSET
Sequestering materials or
carbon offsets**

*New buildings ** New materials only
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VALUE OF
/ERO CARBON

Build trust with your stakeholders.

Demonstrate verifiable carbon reduction in
both operational and embodied carbon

CARBON

CERTIFICATION
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“It has to make money, and it is.
This is a building that makes
great financial sense for
institutions.”

-Denis Hayes, CEO, Bullitt Foundation
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Annual Global CO2 Emissions by Region

- ) International
35 billion t —I transport

~ L Oceania

_ Asia (excl. China

30 billion t

& India)
25 billion t
20 billion t china
15 billion t India
—— Africa
—— South America
10 billion t — North America
(excl. USA)
—— United States
5 billion t Europe (excl.
EU-27)
European Union
0 t r T T (27)
1750 1800 1850 1900 1950 2020
Source: Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CC BY

Note: This measures CO: emissions from fossil fuels and cement production only — land use change is not included. 'Statistical differences’
(included in the GCP dataset) are not included here.
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curopean facade network

What is the role
of facades on
the Global CO2
Emissions?
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curopean facade network

How to Calculate the Total CO2 Emissions?

Operational Embodied Total
Carbon Carbon Carbon Emissions

Do
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curopean facade network

How to Calculate the Total CO2 Emissions?
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Global CO2 Emissions by Sector

28% Building

Global CO2 Emissions .
Operations

Building hy SBCTOT

Operations

11% Building Materials
and Construction

Industry
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Building Materials and What is the role of

ey Construction

11% facades on this 39% of
CO2 Emissions?

Transportation

22%

Source: © 2018 2030, Inc. ! Architecture 2030. All Rights Reserved. Data Sources:
UM Environment Global Status Report 2017; ElA International Energy Outlook 2017
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L Facade Impact on the Building Embodied CO2 Emissions J e
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Global CO2 Emissions

by Sector

Average split of embodied carbon

mumm Products/materials (A1-A3) Per bullding element:

eeeereeseseaseseaseesaseesaseassseesseeseeneseenny =) Transport (Ad) - 487 - supersiructure
: (ﬁ:r SErRIEHER (AR 17% - substructure
The fagade haS an : il gresssens s
I E Maintenance and _16%Fo¢cde
Impact of around {
replacements (B1-B5) 15% - MEP

. 16% of the Building |
: Operations CO? 12/ End of life disposal (C1-C4) chm:E-_/; l_g} N
Emissions. :

4% - Internal finishes

Source: U5, Energy Information Administration, Annual Energy Outlook 2018 (Washington, DC: ULS. Depariment of Energy, 2018),
hittps:/fwww. eia.gov/outiooks/aeo.
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L Facade Impact on the Building Embodied CO2 Emissions J e ———"

Global CO2 Emissions
by Sector

ndaustry
30% -
0 =) -

Al . G mai
o o-. Building Materials and

Transportation B

22% ~—y Construction
1%

The facade has an
i Impact of around
. 34% of the Building
i Operations CO2
Emissions.

Commercial Residential

Space Healing,

Cooling, Ventilation
30% Space Healing
and Cooling

38%

Electronics, Lighting
24%

Cooking, Appliances

Hectror 'iﬁ'hsﬁ"ns'

2% Water Heating
15%

Water Heating
4%

Source: U.S, Energy Information Administration, Annual Energy Outlook 2018 (Washington, DC: U.S. Department of Energy, 2018), %g LIVING FUTURE
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The Facade Impact is 11.2% of the Global CO2 Emissions S

Global CO2 Emissions
LG by Sector

Operations

9.5% from Building
Operations

Industry 17% from BUlldIng

- :
o°u‘J—; Materials and

Building Materials and Construction

ey Construction

Transportation

0
22% .
11%
...................................................................
Source: © 2018 2030, Inc. / Architecture 2030. All Rights Reserved. Data Sources:
UM Environment Global Status Report 2017; ElA International Energy Outlook 2017
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Case Study e tacade oo
Bases of the case study

A Y
AR

Fixed L ocation Building type and
Parameters use

Variable Facade thermal Available
Parameters performance renewable energy

The aim of this case study is to understand the relation between embodied
carbon and operational carbon in facades, to find an optimal solution.
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Case Study o facacic nerwont

Bases of the case study:

Fixed parameters Variable Parameters
Location: Red Sea, Saudi Arabia

Building Use: Residential

Opaque facades options

Options Overall U-Value
Option 1 0.31 W/m2.K
Option 2 0.25 W/m2.K
Option 3 0.21 W/m2.K
Option 4 0.16 W/m2.K

Fenestration facades options

Options U-value

Option 1 2.2 W/m2.K
Option 2 1.9 W/m2.K
Option 3 1.9 W/m2.K
Option 4 1.5 W/m2.K

Available renewable energy
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Methodology — Analysis Process coramean facade nexwork

THE FUTURE &

Total CO2 Emissions
(Analysis focused on the facade)

Operational CO2 x 50 years (building life span) gn ‘ Embodied CO2

20,255
INTEGRATED kg COzeq
@ Eg\{‘lﬁcl:ggmm Energy Model Output Report ————  Product [A1 ~A3]
— = e I 04 - Masonry
[ 05 - Metals

3 06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection

Transportation [A4]

Il 04 - Masonry

B 05 - Metals

[ 06 - Wood/Plastics/Composites
[ 07 - Thermal and Moisture Protection

Maintenance and Replacement [B2-B5]

E 04 - Masonry

[ 05 - Metals

[ 06 - Wood/Plastics/Composites
E 07 - Thermal and Moisture Protection

End of Life [C2-C4]

[ 04 - Masonry

[ 05 - Metals

1 06 - Wood/Plastics/Composites
1 07 - Thermal and Moisture Protection

Flgure 2: North-West 30 Image

[l (][ |

|

Module D [D]
——— 04 - Masonry
1 2 3 [ 05 - Metals
Global Warming [ 06 - Wood/Plastics/Composites

Potential

Figure 3: South-East 3D image Integrated Enviromental Sokutions 2019.0.0.0

7% LIVING FUTURE

4 ¥ EUROPE

*The embodied carbon analysis just include
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Option 1 Option 2 Option 3 = Option4 u
------- v

Analysis 1:

* Prefer option: Option 4
» 7 years energy pay back
» Total CO2 Emissions:
278,126 kg CO2 eq
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Opague Facades Summary
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curopean facade network

[ ]
. . . :
- L]
---------------- -:-----.'-------------------------.—-----J.-----------------------
H . . H
——————————————— g - 300.000 n -
- L]
. s eeee.gaee. [ —— e ———
. = 250.000 o = 250.000
- . . .
. . 200.000 x . 200.000
- [ [ =
M . 150.000 . = 150.000 4
H . . .
L]
. . 100.000 5 = 100.000
: : : :
= a 50.000 = . 50.000 5
| B | 1 | Hi | 1
- [ L] " L]
. . H : . :
) ) - ! ) . H ) ! .
Option 1 Option 2 : Option 3 : Option 4 Option 1 : Option 2 . Option 3 Option 4 .. .O.pt.lo.n.l. : Option 2 Option 3 Option 4
LEELLLL assssmmns "
Analysis 2: Analysis 3: Analysis 4:

* Prefer option: Option 3
» 7 years energy pay back
+ Total CO2 Emissions:
270,528 kg CO2 eq

* Prefer option: Option 2
* 9 years energy pay back
+ Total CO2 Emissions:
250,430 kg CO2 eq

» Prefer option: Option 1
* 0 years energy pay back
« Total CO2 Emissions:
222,431 kg CO2 eq
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Opagque Wall - Fifth Case of Analysis ==

—»50 . Total Embodied Carbon Total Operational Carbon
“ ‘ (kg CO2 eq) (50y)(kg CO2 eq) Total (kg CO2 eq)

184,992 267,770

Average grld 188,072 257,610
decarbonisation _
From 100% fossil
fuel to 25% of
fossil fuel energy ™.
and 75%

i Ei 100.000
renewable energy | : \\\
| 50.000 i 50.000

In 50 years.

_____________________________________________________________________________________________________________

'l 200.000
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1 150.000
| 150.000 '
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. . . . i . . . .
. Option 1 Option 2 Option 3 Option 4 ¥ Option1 Option 2 Option 3 Option 4 . };? LIVING EUTURE
----------------------------------------------------------------------------------------------------------- y*ﬁ EUROPE
1 Total Embodied Carbon (kg CO2 eq)

m Total Operational Carbon (50y)(kg CO2 eq) (U) A E SG
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Opagque Wall - Fifth Case of Analysis ==

Average grid decarbonisation _ From 100% fossil fuel to 25% of fossil
fuel energy and 75% renewable energy in 50 years.
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Key Findings ST tacede necwon

THE FUTURE ENVELOPE
Towards Zero Carbon Bulldings
‘Belzano 2033

50 yrs.
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Option 1 Option 2 : Option 3 Option 4

LT RN
Analysis 1:

* Prefer option: Option 3

* 1 year energy pay back

» Total CO2 Emissions:
237,115 kg CO2 eq
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Fenestration Facade Summary
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Analysis 2:

* Prefer option: Option 3
* 1 year energy pay back
« Total CO2 Emissions:
223,329 kg CO2 eq
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50.000

AnaIyS|s 3:

* Prefer option: Option 3
» 1 year energy pay back
« Total CO2 Emissions:
209,543 kg CO2 eq
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curopean facade network

250.000

200,000 = ——— s gy ---------

150.000

100.000

50.000
l

AnaIyS|s 4.

* Prefer option: Option 3
» 1 years energy pay back
+ Total CO2 Emissions:
195,757 CO2 eq

1 Total Embodied Carbon (kg CO2 eq)
m Total Operational Carbon (50y)(kg CO2 eq)

m Total (kg CO2 eq)
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Fenestration Fagade - Fifth case of analysis TSR e neen

Average grid decarbonisation _ From 100% fossil fuel to 25% of fossil
fuel energy and 75% renewable energy in 25 years.

Total Embodied Carbon Total Operational Carbon
(kg CO2 eq) (25y)(kg CO2 eq)

Total (kg CO2 eq)

184,992 49,203 234,195
188,072 41,819

' 300.000 © 1 250.000
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200.000 /
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4 |
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—--2=tag Bl - - - 15— - M- - - 3= - - - - —- --@8--- ' | 50.000
: 50.000 I L .\.\.\’ i W Total Embodied Carbon (kg CO2 eq)

i m Total Operational Carbon (50y)(kg CO2 eq)
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Fenestration Facade - Fifth case of analysis croRean facade nevwork

l J

Average grid decarbonisation _ From 100% fossil fuel to 25% of fossil
fuel energy and 75% renewable energy in 25 years.
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THE FUTURE ENVELOPE
Towards Zero Carbon Bulldings
‘Belzano 2033

25 yrs.
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curopean facade network

Targeting both embodied and operational carbon

Targeting both embodied and operational carbon emissions for
reduction together, rather than operational alone, a greater overall
reduction should be achievable for a given cost in the long run.

Operational Embodied Total
Carbon Carbon Carbon £ mernn
Emissions -
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With the current increase of WWR, it is clear that the /
embodied and operational impacts must be "
considered hand in hand to understand the whole

life carbon impact of increasing (or decreasing) the
WWR.
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Thank you!
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