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Whole Life Carbon

1973

Operational Energy

- PassivHaus
Optimal Solution
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Whole Life Carbon

Global Warming

Operational Energy

- PassivHaus
Optimal Solution ??

sturgis gelgelel Welge {11117 8



Whole Life Carbon

Global Warming
Operational Energy

- Embodied Energy
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Household Energy Use
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Whole Life Carbon

Part L compliant

Office Warehouse Residential
Whole.life Whole life Whole life
Operational Operational Operational
car_bon carbon carbon
emissions emissions emissions

Whole life

Embodied Whole life )
carbon Embodied Whole I_|fe
emissions carbon Embodied
emissions carbon
emissions
Speculative office building with Cat A fit out; Typical warehouse shed with office space (15% by area); Residential block, with basic internal fit out;
central London London perimeter, UK Oxford, UK
[ | Carbon emissions [ | Carbon Emissions [ | Operational emissions Operational emissions
to Practical Completion In use Regulated Unregulated
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Whole Life Carbon

Indicative PassivHaus

Warehouse

Office

Whole life
Operational
carbon
emissions

Whole life
Embodied
carbon

emissions

Speculative office building with Cat A fit out;
central London

Carbon emissions
to Practical Completion

Whole life
Operational
carbon

emissions

Whole life
Embodied
carbon

emissions

Typical warehouse shed with office space (15% by area);
London perimeter, UK

|| Carbon Emissions [l Operational emissions
In use Regulated

Residential

Whole life
Operational
carbon

emissions

Whole life
Embodied
carbon

emissions

Residential block, with basic internal fit out;
Oxford, UK

Operational emissions
Unregulated
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GROSVENOR

Whole Life Carbon - CO, Benefit and CO, Cost

Total CO2e saved in

CO2e occupation
Saved
Max ===
Net effect
' >

200 Thickness

(mm)

Great, but....

CO2¢
Spent
What about the @p .
CO, Cost? Total CO2e emitted

v though manufacture
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Benefit of 3" sheet of glass = 11,661 kgCO.e
Cost of 3" sheet of glass = 13,193 kgCO,e

...... whole life analysis shows Double is more carbon efficient

- T carbon profiling _
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Whole Life Carbon - Terrace House S
GROSVENOR

Improved Very high
air air
tightness tightness

Double
glazing

Double
glazing

Triple
glazing

|

Triple
glazing

Triple
glazing

Double
glazing

Double
glazing

—
—

Scenario A Scenario B Scenario C
Victorian Terrace — ‘As is’ ‘Fabric First’ Retrofit New ‘Passivhaus’
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Whole Life Carbon - Terrace House
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Context and Standards
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Drivers for Embodied Carbon Reduction

SCIENCE
PARISZO1 5 BASED
COP21-CMP11 TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

RICS breeam

Whole Life Carbon 2018

Q
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Drivers: SBTiI and COP21

SCIENCE
BASED
TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COPZ21:CMP11

70.0
60.0
50.0
E UNCERTAINTY IF ACTIONS ARE
g NOT TAKEN + DIFFICULTY TO
400 / RECONDUCT DEVIATION
4
g / W
£ 300 /
L COMPLIANCE
& WITH PART L — 4
20.0 — MAINTAINING JPART L
( ﬁ \-) COMPLIANCE WITH
NG CHANGING CLIMATE
10.0 ~
\e) TOWARDS SBT
0.0
2020 2025 2030 2035 2040 2045 2050
—Part L with Climatic consideration @ —SBT pathway  —PartL only
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Drivers: RICS Professional Statement

Whole Life Carbon

BRITISH STANDARD -- BS EN 15978
CO2e COST '
: Reuse
Product Stage Construction In Use Stage End of Life Stage Recg\,ery

Stage .
Recycling

t PH Focus '

CO2e BENEFIT




RICS Professional Statement:

Whole life carbon measurement in the buillt environment

Whole life carbon measurement for the built environment
Final draft RICS professional statement
1st edition

(3 rics

RICS

Q

n Profiling)

[Stas

o |Mandatory.

W |Mandatory or recommended good
practice (wil be confirmed in the

users | document itself).

d

2| sual principles apply i cases
of negligence If best practice is
not followed.

fi[Recommendsd best practice
Usual principles apply in cases
of negligence If best practice is
not followed.

Information andior recommended best
practice.

O | Usual principles apply in cases of
negligence if technical information is
knowin in the market
nformation only.

This

6s,

jpers,

Tnformation only.

ent

use | Information only.

s [Information only.

o

ionals,

5

Warehouse Residential

Whole o
Operstionst

wrois e

Erosien whoieine

carpan Erodien

Smissons carbon
amasiens

shouse shed wi ol space (137% by erce). Fesicenta lock WinbasE el 1 0ut.
et UK O, U

Bssions M Operatonal emissions Operational emissions
Reguiaied Unroguiaiod

ulated in line with the modular structure in EN15978 and account for all
ering a cradle to grave scope (Modules [A- G]) over a 60-year life cycle.

tage.
o electricity consumption over the life of the building, embodied &
m National Grid Future Energy scenarios 2015.

® Sturgis Carbon Profiling
emissions breakdown for different building types,
n of the electricity grid according to a conservative
.

les the overall best combined opportunities for reducing
fo avoid any unintended consequences of focusing on
e embodied carbon burden of installing double glazing
the operational benefit resulting from the additional pane.

be effectively integrated in the sustainability agenda to

43 family of standards for the sustainability assessment of
lor whole life assessment of the environmental impacts of
cle assessment (LCA).

EN 15978 methodology have been subject to varying
nts: different scopes commissioned according to different
plions made and poor quality data selectively and/or
larmonised approach to the practical application of the

entation of EN 15978 and subsequently to significant
sments. It has also led to substantial disparities in carbon
ih variations have undermined the reliability of carbon
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Life Cycle Analysis

Replacement of building elements over 60 years life
0 10 20 30 40 50 60

Roof Finish
Replacement

Plant/Services
Replacement

Sanitary Fittings

Facade :
Replacement Substructure O ]
Superstructure O
gae:iltaacrgr::rtlitngs Roof Finish O : O O
Facade O O
O
€,

O
O
O

Plant/Services

Internal Fitout
Replacement

O

O

Lift

O
O

Lift
Replacement
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Drivers: BREEAM 2018

MAT1 ENVIRONMENTAL IMPACTS FROM CONSTRUCTION PRODUCTS -
LCA

Assessment criteria

Credits summary
The following table provides a summary of the criteria that follow and associated credits in this

issue.
Description RIBA | Applicable Credits available
stage | criteria [Prerequisite criteria shown in brackets]
) Where BREEAM benchmark | Where no
available BREEAM
- — . (Mandatory for: [insert benchmark
' ' building use types where available
p— benchmarks are available]. | (all others)
! /\ Except where CN 1to CN 4
' . ) apply)

Building LCA comparison with the 2 and lto2

2 O 1 8 BREEAM benchmark - 4 Up to 2 [None]) n/a
Superstructure

Building LCA Superstructure \2 3to4 Upto4[1to2] Up to 4 [None]
ti isal

OpHion apprasa 2 v . Stob Up to 6 [1 to 4] Up to 6 3 to 4]
Substructure and 2 7t09
hard landscaping \ 1Bto4]
Cnre. building 2/ 13to 15 1 exemplar [3t0 4]
services

Specifying products with a 10to 12

recognised environmental product 1 [None]

declaration (EPD)

Building LCA optmp appraisal = LCA /2 and 16to 19 1 exemplar [3 o 6]

N and LCC alignment 4

WLCA— 3™ party \.-'eriﬁ}t‘wﬁ 2 aqnd 20to 23 1 exemplar [1 to 9] 1 exem;]lar [3to
- TN carbon profiling




Whole Life Carbon
Case Study

AAVNgRE-N carbon profiling



vy

Sports Hub - Warwick

WARWICK

THE UNIVERSITY OF WARWICK

1A S(e
WARWICK

Project

University of Warwick Sports Hub

Embodied and Whole Life Carbon Consultancy

Stage 3

Carbon Budget Stage 3

Current Agreed Carbon Reduction Options
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Sports Hub - Structure

WARWICK

THE UNIVERSITY OF WARWICK

Adaptability 7«'\( * ‘i\\? *
Recyclabilty Y Y v

Adaptability ¢ Y Adaptability Y Y¢ T¢ Adaptability X ¢
Recyclabilty ¥ Y

1,000,000
900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

0

Recyclability ¥ Y Recyclability Y

Carbon Reduction Options — Floors ——
Environmental Credential Comparisons & Embodied Carbon Stage A1-A5 — Floor area 6,105 m? S Options
I
]
1
I
I
I
1
I
1
1
’ 1
I
Y ]
i
1
I
1
> I
1
I
]
i
Option 1 Option 2 Option 3 - Option 4
Steel beams with i i -
' . Steel beams with Reinforced concrete i CLT floor on steel beam
composite slab on metal decking pre-cast concrete planks in-situ flat slab i
I
. . . i .
Carbon Footprint Carbon Footprint Carbon Footprint 1 Carbon Footprint
print 5 5% print 5 5% print Y . print 3% ¢ Y
Lifespan 60+ years Lifespan 60+ years Lifespan 60+ years i Lifespan 60+ years
I
]
I
1
I
1

Baseline Carbon Option
Reduction Base

Carbon Option
Reduction Stretch

kg CO2e

composite slab on metal decking pre-cast concrete planks Reinforced concrete CLT floor

in-situ flat slab
sturgis gelgelel Welge {11117 8




Sports Hub - Cladding WXVXCK

THE UNIVERSITY OF WARWICK

w

WARWICK

Carbon Reduction Options: Curtain Walling

Glazed System Analysis

Quantities (Faithful +Gould) .
374 m? Aluminium

rleyArchitects

Glass curtain walling Frame e
1,311 m?2 S ==
Translucent polycarbonate panels == a% W NTT
105 m? HHEC|EL —
Extra over for medicine ball impact to S+C room = = _—
) ) Hybrid
Design Life (David Morley Architects) Frame
25 years — Membrane
Transport Distance to Site (SCP)
500 km
Embodied Carbon - kg CO,e
Stage A1-A5 Stage B (excl. B6) Stage A-B-C
Aluminium Frame
Aluminium 33% Recycled Content Baseline 344,893 607,573 965,108
Finish: Anodized
Aluminium Frame Alternative Option 270,775 459,227 742,644
Aluminium 33% Recycled Content
Finish: PPC Carbon saving over baseline -74,118 -148,346 -222,464
Aluminium Frame Reduction Base 219,074 386,532 618,248
Aluminium 70% Recycled Content
Finish: PPC Carbon saving over baseline -125,819 -221,041 -346,860
Aluminium Frame Alternative Option 219,074 386,532 618,248
Aluminium 100% Recycled Content
Finish: PPC Carbon saving over baseline -125,819 -221,041 -346,860
Hybrid Frame Reduction Stretch 113,697 209,468 372,942
Alum. 100% Recycled Content PPC (external)
Timber FSC (internal) Carbon saving over baseline -231,196 -398,105 -592,166

- T carbon profiling _



Sports Hub - Cladding

WARWICK

THE UNIVERSITY OF WARWICK

Envelope - Fagades WARWICK
Embodied Carbon Stage A1-A5 Analysis
Baseline Carbon Option Reduction Base Carbon Option Reduction Stretch

800,000

700,000

600,000

500,000

400,000

kg CO2e

300,000

200,000

100,000

i
I
i
|
1
1
|
1
1
1
+
1
|
i
1
I
i
1
I
i
T
i
i
1
i
i
1
i
|
I
]
|
1
1
|
1
1
i
1
+
|
i
1
I
i
1
I
i
1
T
1
1
i
I
1
i
1
1
1
]
i
1
|
1
1
I
1
1
i
i
1
I
i
1
I
i

0
Alum Frame Aluminium Sheets Wall Layers & Aluminium Sheets | ETERNIT Natura Wall Layers & Hybrid Frame TECU Oxid Bond Wall Layers &
33% RC 33% Recycled Insulation: PIR 70% Recycled Insulation: Phenolic| (ext.) Al 100% RC Insulation: Rock
Finish: Anodised | Content - Finish: Content - Finish: Foam Finish: PPC Wool
Anodised Anodised (int.) Timber FSC
Curtain Wall Rainscreen Gabion Wall Curtain Wall Rainscreen Gabion Wall Curtain Wall ‘ Rainscreen ‘ Gabion Wall ‘

sturgis gelgelel Welge {11117 8




Sports Hub - Interiors W 4,

THE UNIVERSITY OF WARWICK

WARWICK

Internal Finishes
Embodied Carbon Stage A1-A5 Analysis

Baseline Carbon Option Reduction Stretch

300,000

i

i

Chart Area i

250,000 :

i

H

1

:

200,000 i

1

1

i

) :

8 150,000 i

g i
100,000

i

i
50,000

; ]
Carpet 48 C Studs 2 Plasterboard Plasterboard Blockwork Carpet 48 C Studs 2 Plasterboard Plasterboard Blockwork
Market Standard Layers Market Standard Market Standard = Market Standard Ultra Low Carbon Layers Ultra Low Carbon Ultra Low Carbon  Low Carbon
plasterboard plasterboard
Market Standard Ultra Low Carbon
Floor Finishes Internal Walls Ceiling Wall Finishes Internal Wall to Lift Floor Finishes Internal Walls Ceiling Wall Finishes Internal Wall to Li

sturgis gelgelel Welge {11117 8



Sports Hub — Reduction Options W 4,

THE UNIVERSITY OF WARWICK

w
Carbon Saving Optmns WARWICK
BASELINE against REDUF ° e = - e
. . w
Carbon Saving Options WARWICK
BASELINE against REDUCTION base & REDUCTION stretch at Practical Completion (PC)
Baseline Reduction Base Target Reduction Stretch Target
Substructure
nn e COze*
’ Gabion Plinth Wall Gabion Plinth Wall Gabion Plinth Wall
e Facads Insulation: PIR Insulation: Phenolic Foam - Insulation: Rock Wool
Superstructure Internal Finishes Carpet — Market Standard N/A N/A Ultra Low Carbon Carpet -8
Internal Wall
Superstructure Internal Finishes 48 C Stud 2 Layers Plasterboard N/A N/A 48C StlLlﬂt ;I.L%y:réa Frhstnemoard -
Market Standard
Superstructure § Intemal Finishes o, CelnGs N/A N/A Plasterboard Ultra Low Carbon 10
F Wall Finishes
Roof Internal Finishes Plasterboard Market Standard N/A N/A Plasterboard Ultra Low Carbon -96
Internal Wall Lift
Internal Wall Blockwork Market Standard N/A N/A Blockwork Low Carbon -5

Carbon reduction @ Carbon reduction oV®

S N.B. Additional embodied carbon reduction could be achieved considering further opportunities and alternative products.

[*] Savings in top of baseline target

SARVRNCREE carbon profiling
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Sports Hub - Summary RIS

THE UNIVERSITY OF WARWICK

WARWICK

Carbon at Practical Completion
Embodied Carbon Stage A1-A5 - Baseline and Reduction Base + Reduction Stretch (GIA 13,286 m2)

900

12% Reduction Base 38% Reduction Stretch

800

70 SCP Recommend

"""""""" 15-20% Reduction Target

Baseline Stretch Target
Base Target

600

(44
(=]
[=]

kg CO,e/m? GIA
I
(=]
o

300

200

100

" Substructure ™ Superstructure  ®Internal Finishes  ®Fittings & Furnishings ™ Services/MEP External Works " Renewables ™Fagade
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Conclusion

Indicative PassivHaus Energy Use

Where from? Where to?
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Thank You!
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Whole Life Carbon
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