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Net Zero Challenge in Construction

The world has been getting warmer

Change in annual average global temperature from
pre-industrial levels (1850-1900) in degrees C
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Note: Average calculated from HadCRUT5, NOAAGlobalTemp, GISTEMP, ERA5, Data Sources: Global ABC Global Status Report 2018, EIA

JRA-55 and Berkeley Earth climate datasets
Source: Met Office
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UK built environment greenhouse gas emissions 1990-2050 (projected)
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Net Zero Challenge in Construction

THE PATH T0 DECARBONIZATION

THE 3 SCOPES OF CARBON EMISSIONS

SCOPE 1 = Nl SCOPE 2
DIRECT EMISSIONS —— o s INDIRECT

v ELECTRICITY
EMISSIONS

SCOPE 3

Bl VALUE CHAIN
¥ EMISSIONS
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Financing net-zero: Can banks and
investors help prevent climate
catastrophe?
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= Stenling p— emplotes Utraries Jen—
) Home / Breakspear Road Bridge
CostPlan
A Q S5 Dragacolumn header here to group by that column + Additems
n
= = : Gross AR M, ASCO, x
5 B ttemCode & Title Note Quantity  Unit NetRate  GrossRate NetTotal 052 | curency conate | A A o Total CO,
S F754 ingwalls: Placing of concrete concreting 100630 m3 s £2900 [ 4 o o
o K permanent Formwork 087 m2 £ e26202 P ) o %
3
Q G263 Formwork stopends Formwork so  m2 £ £ 4 s |ese 7 7
— T ® a2es o Formwerk w3 m cussy e |cen 5
|—=F>» [ | | : I ” g sass m2 " e wuz7us [cee .
—-x L ltem details build Up .cesone e == : S — | : .
1 Gs2s Eridge Abutment. In Situ Walls; Reinforcement 200 kg/m3 Rebar &yt € a7 £ Gep o s761
.,
- Rebar 0126 t 7 ceo 7 3432042
- -
—==zZ_o___ — P 2 P s = ey 5
N —
RS - ent: In Situ Wals; Surface finishing Concreting 733 m2 £ e &8t £50 oo Z D 5 = —
N - ->
\ cazs Surtace finishing concreting ssss m s0s e e oo 2 , E
P11 5. 750 mm diameter. Number of piles Piling 12300 Nr 8, 2 |ceR Q
P12 g 1250 m £s00 p [ . o %
Pls3 Abutment. Contignous Piles; 7S0 mm did ter, Bore depth 2l 161250 £ 2 £l ' GBS 21 000 &
Contractor A — e ! "_A
= Items: 31 / : £9275130 I £10692u51 I kgCO e 1721, &
~—
=1 _
v | 2 A 4 / 7
Bridge In Situ Walls: 200kg/m3 C t b kd C b b kd -
oD , . ost breakdown arbonbreakdown -
I + AddResources v Edt
Dis ite1  Embodied  Sequestiation [ Total t a
Code Title Type Resource Rate Quantity Unit Total Cost | Resource Type Tons/UoM Total Weight Ukstance to ﬁ;:y E’é‘g";;‘: 5"’““9(55’ ‘é:: RAAED, ""“"Es
LAB300106. Steel fixer Labour 7 a Llzas 000 0.0 600 V¥V 000 238000 000
MATO20402  Highyield steel bars BS 4449, various . Material £65000 e Steel 100 673837 5000 7 000 76127
items: 2 £l 76895 Z: kgCO e 10946, Z: kgC0 02380, I: kgC0 e 576127
7 3
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: Stehllng Templates v Ubraries v Administration v

D > Generatereport v Resource Manager Take Snapshot

=5  Dragacolumn header here to group by that column { Additems v { Edit

R ) . 10¢ Db e Db Net Tat Gross - A Al-A3 ALCO. ASCO,
= ItemCode Title Note Quantity Unit Net Rate ross Rate Net Tota Currency CO_ Rate €0, Total Total Total Total CO,

Total

Fiky B concreting 100630 m3 £2592 £2883 £20078.2 £23003 4 GeP 402 504533 0.00 00 504533
‘b G215 B M Formwork 35057 m2 £7500 £8250 £26.2925 E2B52213 |GBP 45.00 50.83294 0.00 0.00 5083294
-
G243 8 Formwork 801y m2 £ £301s £331634 |GBP
i G245 eridge Abutment. In Situ Walis; Formwork Formwork 26739 m2 €48 £12834584 £lelg3: |GBP
Formwork 83359 m2 4 £ £ 4 Gep - 54

Item details build up........

GS25 Bridge Abutment; In Situ Walls; Reinforcement. 200 kg/m3 Rebar 6l ot £697 £77568 £4L 74295 £4977873 |GBP 8BRS 09468 22 23 S76127 17605483

Concreting 35057 m2 £308 €339 ELO67 E1I2703 |GEBP o 3233 2 QOO0 2 QOO 3393
concreting 26739 m2 £ E £ GER 2 7. 0 7.07

concreting m2 £33 2 g25%2 GEP 2 7= 77
AT Abutment. Contignous Pile piling 12900 Nr £20000 £2226G8 £25.80000 £2869952 |GBP
Pls2 Abutment. COntigNous Piles 161250 m £8 £ E GEBP 0
>4
Pls3 Piling 161250 m / 3 0 gne EN1S0 E79374 GBP 280.0C 45150000 0.00 000 8515

Items: 31 / Z: £92751310 . 10692451 Z: kgCOe1721 L

/
Bridge Abutment; In Situ Walls; Reinforcement; 200 kg/m3 C O St b re a k d O Wn Ca rb O n b rea kd O W n e X

ResOwrces Toke-off
Add Resources v | Edit

Distance to Site 1 Embodied Sequestration Total CO. TotalCO_ Total €O, .

Yesource Rate Quantity nit Total Cost f otal Welght 3 :
Code Title Type ‘ Resource Rate jantity  Ur otal C Resource Type Tons/UoM Total Weigt Way €O Rate €O Rate AAS AL AL

LAB300106 Steel fixer Labour £RED 6617 £9:978 oo 7T 5000 0.00 300 000
MAT.0204.02 Highy Varnous Material £65000 738 ¢t EN379916 | Steel 100 73837 5000 71000 000 0386622 000 576127

Items: 2 I ELL. 74895 Z: kgCOe10946.. I kgCO 2380 I kgC0e576127 3}
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Devil is in the Detail

Infrastructure assessment life cycle information

Before use stage Use stage

AO0-5 B1-9
Pre-construction stage (A0)
Product stage (A1-3)
Construction process stage (A4-5)

Use stage

A-0 A-1 A-2 A-3 A-4 A-5
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Maintenance
Replacement
Refurbishment

B-6 Operational energy use

B-7 Operational water use

Construction / installation processes
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Raw material supply
Transport

Manufacture
Transport to works site
Deconstruction
Transport

B-8 Other operaional processes

B-9 Users utilisation of infrastructure

@ Capital GHG emissions
@ Operational GHG emissions

@® User GHG emissions

End of life stage
C1-4

End of life stage

Supplementary
information beyond
the infrastructure
life cycle

D

Benefits and loads beyond
the system boundary

D

GHG emissions potential of:

Recovery including:
- Reuse
— Recycling

Benefits and loads of
additional infrastructure
functions

Waste processing for recovery

Disposal

g
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Data Sources & Tools

Breakdown

Structure
(ICMS/NRM/RMM etc)

Activity / Cost Items
(SMM7/CESSM etc) Carbon is...

“Just Another Currency”

<::| Environmental Product

Declarations (EPD’s)

% BECD

Built Environment Carbon Database

Activity
Unit Rates

Productivity
& Cost Rates

BCIS




Data Sources & Tools

Statement of Verification
BREG EN EPD No. 000163

Issue 02

: ; BRV/GIobal
bPamts Ltd e”fle
Crown = EPD

is in accordance with the requirements of

<
EN 15804:2012+A1:2013

and

BRE Global Scheme Document SD207
This declaration is for:
1m2 Crown Trade Clean Extreme
Eggshell paint
Company Address

Anti Bacterial Acrylic

CROWN

PAINTS

BR‘/eGlobal e s VE_P_D.

rified b

CI’(;‘IO:XVN PROFESSIONAL

BRANDS PRODUCTS COLOUR

Crown Trade Clean Extreme Anti
Bacterial Acrylic Eggshell

Water Based

¥ Independently tested to ISO 11998 Class 1 scrub rating
~ MRSA&Ecoli defence coating

v SteriTouch® Silver lon Technology

+ New and aged stains easily cleaned away

¥ Superior stain resistance

Clean Extreme Anti Bacterial Acrylic Eggshell offers a dual purpose

solution that is stain resistant and defends against bacteria such as
MRSA and Ecoli, using independently tested SteriTouch® Silver lon

Technology, suitable for interior walls and woodwork.

© Finda stockist

Technical Details

Suitable for Interior
Substrates Walls & Ceilings
Application Brush / Roller / Spray

perti Anti-Bacterial / Scrubbable
Finish Eggshell / Opaque
Recoatabletime 4 Hours
Spreadingrate Up to 14m2/litre
Touchdry 1-2Hours
Packsize 5L

SECT

o N N Yo &
LCA Results
(MND = module not declared; MNR = module not relevant; INA = indicator not assessed; AGG = aggregated)
Parameters describing environmental impacts
: L kg CaHy :
Bquiv. equiv. Bquiv. equiv. e
[t 1.05E-08 0.00166 0000293 | 0000115 0.00118 238
supply
Transport 2 52E-05 4.98E-06 7 B5E-07 3.1BE-05 0.0676
Product stage
Manufacturing 3 55E-10 1.40E-05 3.58E-06 6.70E-07 2 96E-05 0.0466
Total {of product — — — — — —
1.34E-08 3.42E-05 6.69E-06 1.24E-06 5 31E-05 0.113
process stage
& Construction A5 0.00713 2 36E-10 2 BEE-05 5 B5E-06 030E-05 | 200E-06 0.15
Use B1 MND MND MND MND MND MND MND
Maintenance B2 MND MND MND MND MMND MND MND
Repair B3 MND MND MND MND MND MND MND
Use stage Replacement B4 MND MND MND MND MND MND MND
Refurbishment | BS MND MND MND MND MND MND MND
Cysotrtion:| BS MND MND MND MND MND MND MND
ENErgy use
Cpartina| B7 WD MND MND MDD MAD MND MND
water use
Deconsiruction,
- ci MND MND MND MWD MND MND MND
Transpart c2 0.000571 1.05E-10 2 BZE-06 5.12E-07 0 BEE-08 4ATE-06 0.00882
End of life —
= c3 MND MND MND MND MND MND MND
Disposal cd 0.00662 2 196-10 5 52E-06 1.29E-06 1.30E-06 851E-06 0.0205
Potential
benefits and il
loads beyond Lotk D MND MMD MND MWD MND MND MND
the rscydl_ru
system potentil
boundaries
GWP = Global Warming Potential; POCP = Formation potential of iropospheric Ozone;
ODP = Ozone Depletion Potential; ADPE = Abictic Depletion Potential - Elements;
AP = Acidification Potential for Soil and W ater; ADPF = Abiotic Depletion Potential = Fossil Fuels;
EP = Eutrophication Potential;

a Sterlin: aProject Controls
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Data Sources & Tools

sustalnable solutions

brmca
British Ready-Mixed Concrete Association
Institut Bauen und Umwelt e.V. (IBU)
Institut Baven und Umwelt e.V. (IBU) In Table 1 "Description of the system boundary”, all declared modules are indicated with an "X"; Module D which
e is not declared is indicated with "MND". Indicator values are declared to three valid digits.

24/08/2018

| 23082023 ([DESCRIPTION Q EM BOUNDARY (X = INCLUDED IN LCA; MND = MODULE NOT DECLARED)
BEMEFITS AND
COMNSTRUCTI LOADS
PRODUCT STAGE |ON PROCESS USE STAGE END OF LIFE STAGE BEYOMND THE
STAGE SYSTEM
BOUNDARIES
: = = | £ |ES > Sls |2 |os|l=| 8| 5 D=
o e eh 2= 8 "E £2 2| o g E E | E ;g Sg ==| 8 E 2 gﬁs.ﬂ;
= 7] 0 ® o ©T c
www.ibu-epd.com / https:/lepd-online.com E % g = ‘E-_.O__ § = | -g E% E o E 3 _..Q_' 3 E g E =¥ % 3 §E
| © = = £ = S |= ] 8 g o2 ] o |x a
Fl 8 (8g| < 2 2 ls |5 |= B @
= 8o e = o S o}
mpa o o =
essential materials
sustainable soltion Al A2 A3 Ad A5 B1 2 B3 B4 BS B6 BT c1 c2 c3 D
X X X X X X X X X X X x X X MND
R ~ o U - MV IROMND . o 0 0 =eac 20 D CIre
eter Unit Al-A3 Ad A5 B1 B2 B3 B4 BS B6 BT c1 c2 c3 Cc4
GWP| [kgCO-Eq] | 24600 | 201 019 1990 | 000 0.00 0.00 0.00 0.00 0.00 084 827 | 18490 | 198
J00E+0 | 0.00E+0| 0.00E-+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0|9.73E-13|6.01E-12|3.90E-12
AP [kg SO-Fq] | 3.98E-1 | 8.39E-3 | 1.28E-3 | 0.00E+) | 0.00E+0) 0.00E+0 | 0.00E+0 | 0.00E-+0 | 0.00E+0 | 0.00E+0 [ 0.00E+0| 3.45E-2 | 3.856-2 | 297E-2
EP | [kg{PO.P-Eq] | 4.90E-2 | 202E-3 | 3.07E~4 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E-+H | 0.00E+0 | 0.00E+0 | 0.00E+0| 8.20E-3 | 9.21E-3 | 3.09E-3
POCP| [kg ethene-Eq] | 1.18E-1 |-3.20E-3| 1.38E-4 | 0.00E-+0 | 0.00E+0 | 0.00E+0 | 0.00E+D | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | -1.32E-2 | 4.16E-3 | 1.70E-3
ADPE| [kgSbEq] |454F-4 | 3.36E-8 | 3.36E-7 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0| 1.34E-7 [ 1.01E-5 | 1.38E-6
ADPE| W] 1.52E+3 | 276E+1 [ 3.57E+0 | 0.00E+0 | 0.00E+0| 0.00E-+H0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0| 1.14E+2 | 1.0FE+2 | 4 9TEH
] GWP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer, AP = Acidification potential of land and water; EP =
Caption | Eutrophication potential; POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPE = Abiotic depletion potential for non-
fossil resources; ADPF = Abiotic depletion potential for fossil resources

a Ste N | | ng a Project gogt;og
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Greener Alternatives..

Mix
Type A

M CEMEX

Mix
Type B

I Cemerz- 03 %
B Poregates: 16%
Name 1CO2 egm3 % ~ s
Cement 0.280632 83.0 B Adtiow: 0%
Aggregates 0.052845 15.6 B Energy 6 Others: | %
Aditives 0.000000 0.0 I Tranaport: | %
Aditions 0.000000 0.0
Energy & Others 0.002548 0.8
Transport 0.001895 0.6
TOTAL 0.337920
Density (tornvm3): 2.305000
Total ({CO2 eg/ton): 0.146603
(«()2 0.338 tCO, eq/m® £105.00/m3
Footprint
CO2 FOOTPRINT RESULTS
I Cemerz: 77 %
Name o2 eqg/m3 B foregates: 21 %
% B Adtives: 0%
Cement 0.190259 76.9 B Ao 0%
Aggregates 0.052597 21.2 B Energy 6 Others: 1 %
Aditives 0.000289 0.1 W Tranport: 1 %
Aditions 0.000000 0.0
Energy & Others 0.002548 1.0
Transport 0.001864 08
TOTAL 0.247558
Density (ton/m3): 2.268200
Total (tCO2 eg/ton): 0.109143
(,()2 0.248 tCO, eq/m? £146.00/m3
Footprint
Figure 2: Difference between standard concrete mix and alternative concrete mix — achieved through early engagement with value chain
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Example...

No Description Date
Resasion 1 ETH

— " 1 brtcs e o
B B CE S GRS ! LH: o
@ Hg -‘;D;-v-qawlw __
EHR Test
Q- RIpaeERIECD o
o T Elevation
—mo
E—| NN — _ PRI | =
i The 5D Community
e.%;uﬁﬁaj’: I
() e Faing Pt
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: Stehllng Templates v Ubraries v Administration v

D > Generatereport v Resource Manager Take Snapshot

=5  Dragacolumn header here to group by that column { Additems v { Edit

R ) . 10¢ Db e Db Net Tat Gross - A Al-A3 ALCO. ASCO,
= ItemCode Title Note Quantity Unit Net Rate ross Rate Net Tota Currency CO_ Rate €0, Total Total Total Total CO,

Total

Fiky B concreting 100630 m3 £2592 £2883 £20078.2 £23003 4 GeP 402 504533 0.00 00 504533
‘b G215 B M Formwork 35057 m2 £7500 £8250 £26.2925 E2B52213 |GBP 45.00 50.83294 0.00 0.00 5083294
-
G243 8 Formwork 801y m2 £ £301s £331634 |GBP
i G245 eridge Abutment. In Situ Walis; Formwork Formwork 26739 m2 €48 £12834584 £lelg3: |GBP
Formwork 83359 m2 4 £ £ 4 Gep - 54

Item details build up........

GS25 Bridge Abutment; In Situ Walls; Reinforcement. 200 kg/m3 Rebar 6l ot £697 £77568 £4L 74295 £4977873 |GBP 8BRS 09468 22 23 S76127 17605483

Concreting 35057 m2 £308 €339 ELO67 E1I2703 |GEBP o 3233 2 QOO0 2 QOO 3393
concreting 26739 m2 £ E £ GER 2 7. 0 7.07

concreting m2 £33 2 g25%2 GEP 2 7= 77
AT Abutment. Contignous Pile piling 12900 Nr £20000 £2226G8 £25.80000 £2869952 |GBP
Pls2 Abutment. COntigNous Piles 161250 m £8 £ E GEBP 0
>4
Pls3 Piling 161250 m / 3 0 gne EN1S0 E79374 GBP 280.0C 45150000 0.00 000 8515

Items: 31 / Z: £92751310 . 10692451 Z: kgCOe1721 L

/
Bridge Abutment; In Situ Walls; Reinforcement; 200 kg/m3 C O St b re a k d O Wn Ca rb O n b rea kd O W n e X

ResOwrces Toke-off
Add Resources v | Edit

Distance to Site 1 Embodied Sequestration Total CO. TotalCO_ Total €O, .

Yesource Rate Quantity nit Total Cost f otal Welght 3 :
Code Title Type ‘ Resource Rate jantity  Ur otal C Resource Type Tons/UoM Total Weigt Way €O Rate €O Rate AAS AL AL

LAB300106 Steel fixer Labour £RED 6617 £9:978 oo 7T 5000 0.00 300 000
MAT.0204.02 Highy Varnous Material £65000 738 ¢t EN379916 | Steel 100 73837 5000 71000 000 0386622 000 576127

Items: 2 I ELL. 74895 Z: kgCOe10946.. I kgCO 2380 I kgC0e576127 3}

4 »



Example..

& &=
(o= =
V-~ 9 N

\ COST MINDSET CARBON MINDSET
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s
& Resource manager

Q Show Filters s Drag a column header here to group by that column > Synchronise EPD ‘ m
stanceto Total CO Total Total Total CO -
i « 2 K « 2
Code Title Site 1Way PR . . ¥ Ajpc  EPDCode EPD Data

80

MAT.02.02.02.030 Concrete c40: 14mm aggregate_(CEMEX Mix Type A) 50.00 51,714.00 55.00 0.00 51,769.00

MAT.02.04.02.050 j i I bars BS 4449; :1.579kg/m, HELIX Piles 50.00 4222011 250 2,228.25 44.450.86

MAT.03.03.04.005 10.00 43136.60 0.00 0.00 43136.60
MAT.22.01.01.045 Passenger lifts; Traction; Machine Room Less; Standard Finish... 50.00 19,825.96 0.00 0.00 19,825.96
MAT.22.01.02.020 Goods Lifts; Hydraulic; Twin Opening; Heavy Duty Finish with ... 50.00 18,876.50 0.00 0.00 18,876.50
MAT.03.02.01.000 Cement mortar (1:3) 50.00 1721729 0.00 0.00 17.217.29
MAT.03.03.04.000 Facing bricks; pc £250 per 1000 50.00 16,519.90 0.00 0.00 16,519.90
MAT.15.05.05.010 20mm dense graded bitumen macadam 50.00 10,605.75 0.00 0.00 10,605.75
MAT15.04.01.015 50mm precast concrete paving BS 368; 600 x S00mm 50.00 7692.83 0.00 0.00 7692.
Items: 42 =
4 »
Cost Items - Concrete c40: T4mm aggregate_(CEMEX Mix Type A) ,‘7' X
Item Code Title Note Currency Unit Quantity Net Rate
D.20.2010.012 Reinforced concrete piles, provision of all plant including bringing to site and removal on completio..  Piling GBP Item 153.00 £8178
Items: 1
4 4




= Stenrling

O

Breakspear Road...

CostPlan

Take-off

Work Packages

Finalisation

Project settings

Snapshots

Home |/ Breakspear Road Bridge

Work Packages

Projects Templates v Libraries v Administration v @ .

Assign Cost ltems

Piling Wo

X

pil Q I ) + AddWork Packages v
Code Title Category Status Allow, Quotes (> compareall quotes Send to Bidder
v 07PAC Piling £0.00
v 07PAC.010 Piling Works - Package £0.00 Name Sent Status Submitted Price
H P14l Abutment; Contignous Piles; 750 mm diam... Groundworks Subc... 25/04/2023 Received £2,060,388.00
i P142 Abutment; Contignous Piles; 900 mm dia... Civils Subcontractor 25/04/2023 Received £947157.00
H P143 Abutment; Contignous Piles; 750 mm diam...
i Q211 Abutment; Contignous Piles; Reinforceme..
tH Q7 Abutment; Contignous Piles; Obstructions
i Q.81 Abutment; Contignous Piles; Working pile; ...
tH Q8L Abutment; Contignous Piles; Testing non-... O?
07PAC.015 Bored Piling - Package £0.00
07PAC.020 Cast Insitu Piling - Package £0.00
07PAC.025 CFA Piling - Package £0.00
07PAC.030 Driven Piling - Package £0.00
07PAC.035 Precast Piling - Package £0.00
07PAC.040 Steel Piling - Package £0.00
07PAC.045 Steel Sheet Piling - Package £0.00
v
>
Items: 7




Greener Alternatives..

MIXTYPE A
- Which
would you
choose?
e
MIX TYPE B
|
£- £10,000.00 £20,000.00 £30,000.00 £40,000.00 £50,QO0.00 £60,000.00 £70,000.00 ) £80,000.00 £90,000.00 £100,000.00
B Mix Type B il - Mix Type A B
Carbon (kgCO2e) 63,836.56 86,970.16
m Cost (£) £37,527.84 £26,989.20

Ste N | | hg a Project lCEoQt'r:f.)}g
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Power is in your hands

Smarter
Faster

' - Integrated Cost & Carbon Estimating
Estimating

www.sterling-dcs.com Ste N I | N g a FrR)eck éo):lt'r:og
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g

Accountable Carbon Estimating

THANK YOU

\ / ~ Alex Jones

aStehllh

Driving Net Zero Construction

Alex.jones@sterling-dcs.com
www.sterling-dcs.com
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