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Vichai Rairat

ESG Consultant
SCG Cement - Building Materials Business
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CAUSES OF INCREASES IN

CO2 EMISSIONS

Human greenhouse gas emissions are
accelerating global warming around the world.

LINEAR ECONOMY

RESOURCE SCARcrrY TAKE

MAKE DISPOSE

+4C Policies

& action

2030
targets
only

=@ Pledges &

targets Optimistic
scenario
+2.4°C

+1.8°C

+1.5°C
1.5°C PARIS AGREEMENT GOAL

_ WE ARE HERE

1.2°C Warming
in 2021

+3°C

+2.1°C

+2°C

+1.5°C

PRE-INDUSTRIAL AVERAGE

GLOBAL

Global mean
temperature
increase
by 2100

BUII.ING'

HAS ARRIVED

BIODIVERSITY LOSS
Policies & action
Real world action based on current policies

I 2030 targets only
Full implementation of 2030 NDC targets*

Pledges & targets
Full implementation of submitted and binding
long-term targets and 2030 NDC targets*

Optimistic scenario

Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*

COASTAL
POLLUTION

HABITAT LOSS
FOR WILD ANIMALS

OCEAN
ACIDIFICATION

% |F 2030 NDC targets are weaker than projected emissions levels
under policies & action, we use levels from policy & action

enistic

GHG EMISSIONS

Greenhouse
gases

. 1 v

Transportation Electricity

nd | F

Commercial and
Industry residential

co,

Carbon Dioxide

CH,

Methane

N.O

Mitrous Oxide

Agriculture
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BUILDING FRO!

N
SUSTAINABLE -\

PRODUCTS ' 'y

Introducing Singapore Green
Building Product Certification Scheme
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ust REGIONAL WASTE T

& THE

PACIFIC
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BUILDINGS ARE PART
OF THE PROBLEM (CBAM)

CO, EMISSIONS BY SECTOR IN THE UNITED STATES
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Whole Life
Carbon
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REDUCING
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Reduce energy demand

Operational
carbon

Embodied
carbon

Energy
efficient

MISSIONS .

Net zero operational
carbon

embodied carbon
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Compensate for
residual emissions

Reduce embodied carbon

Net zero
whole life
carbon

@WIND TURBINE

/

@SO0LAR PANEL

@SOLAR THERMAL
COLLECTOR

Hot water

 Central
iy heating

@ELECTROLYSIS OF WATER \

. @HVOROGEN Mo
@ PRODUCTION

Water use appliances
=" (bathioomkitchen) Y

) Fuel cell = A [~ -y
| e il Hotwate ST e N e, R Toilet waste to sepic tank
: a((.umuldloll Cheie w0 fERE . Orfor composting
@ HYDRO TURBINE

¥ applianc

Aas

Rainwater
recycling

e 4
: “A
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Water back }

to river el

@ GROUND
SOURCE
HEAT PUMP
Water from spring,
sleam Of fiver

Whole Life Carbon

Reduction

EMBODIED CARBON
OF MATERIALS

28% 9n Operation Carbon
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SUPALALL | s mHavasial uNIGRC"
PATTANA
CIRCULAR ECONOMY IN
CONSTRUCTION
INDUSTRY

Group of collaboration to enhance
construction industrial value chain to Green
Low Carbon & Circular process




CECI Membership 38 Companies

1. Architect /
Consultant )

H 2. Developer/
i\’a Owner (1

[ﬁ] 3. Contractor (7)

- 4. Supplier / (g,
A - Distributor

o
o 5. Waste (5)
Eﬂ\ management
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(HOLE LIFE CARBo

® Al Raw Material Supply
@
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8 .\(, A2 Transport
D Benefits and Loads e O o
beyond the Life Cycle .’ é(/
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l&: CECI A3 Manufacturing
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o}
W CARBO"A

C4 Disposal

OPERATIONAL
CARBON

g"

C3 Waste Processing

A\ B6 Operational
W Energy Use =
Oa0 USE cARBON ooo
C2 Transport . | 1
. oo USE STAGE A5 Construction-
M =]=]= B1 Use Installation Process
ooo
he f B2 Maintenance
N ooo
C1 De-construction ooo B3 Repair

Demolition ooo
ooo B4 Refurbishment

0
@ B5 Replacement

Whole Life Carbon
Reduction

CIRCULAR DESIGN

EMBODIED CARBON

OPERATIONAL CARBON

ACTIONS FOR DESIGN:
1. REUSE RESOURCES OPTIMIZE DESIGN TO REDUCE EMISSIONS
2. PRODUCE ENERGY & MATERIALS WITH RENEWABLE RESOURCES

3. SEQUESTER, CAPTURE & STORE CARBON IN LONG-TERM SINKS



WO B R O

Operational Carbon

(@

A door's weatherstripping
and a well-sealed frame reduce
moisture and air transfer.

Energy loss

(W/m*K-value)

Proper roof ventilation,
reduces heat build up
in warmer months.

Siding provides thermal
insulation to your home

K=

Energy Efficiency

Underlayment protects
from water damage in
vulnerable areas.

isulation
om escaping
1ths and

1 forming.

Properly sealed
windows offer
water and draft
g protection.

7’

~ Modern windows have
‘non-toxic gas fillers between
panes to insulate the home.

THAILAND ENERGY EFFICIENCY PLAN
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Table -3.2 Net Energy Consumption Derived from Modeling each building type under each

level of Energy Saving Capability
ar o =}
| ANFEALNUNNN 6 1

Energy Consumption under Each Level of Energy Saving|””
Building Type Capability (kWh/m®/y)
Reference BEC HEPS Econ ZEB
Office building 219 171 141 82 57
Department store 308 231 194 146 112
E:;?;Li“;:g:;?" 370 298 266 161 126
Hotel 271 199 160 116 97
Condominium 256 211 198 132 95
Medical center 244 195 168 115 81
Educational institution 102 85 72 58 39
Other general buildings 182 134 110 66 53 J
%0 SaVING es—fp ~ 20-25%  ~ 30-35%  ~ &0-65%  ~ > 70%
1 2562 1l 2568 1 2574

Energy Use Intensity (Office)
(kWh/m?2/year)
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Reference Building High Energy Economic Zero Energy
Building Energy Code Performance Building Building
(BEC) Standard (ECON) (ZEB)
(HEPS)
2010 2019 2025 20351 2036

Low Energy Materials

Material thickness for achievement of

Single Glazing

52 W/(m*K)

Secondary Glazing

2.7 W/(mK)

Double Glazing

Triple Glazing

Vacuum Double cr.u:unmg\J |

4

>
> 26W/(mK)
> 0.7-0.8 W/ (mK)

0.7 W/(m*K)

0.06m 0.20-0.25m 0.05m 0.20-0.25m
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U= 0.279 U = 0.273

2 kg/m3  Insulation p = 24 kg/m3 Insulation p = 40 kg/m3 S =
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Building Management

HVAC control
Lighting control

Energy monitoring & control

Critical power & cooling
ot S
f cess control
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T | CLEeS
Video security
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" GOAL & TEAM

SETTING

SYSTEM
INTEGRATION

Collaborate with engineer
team to Integrate high
efficiency system for saving
building energy.

BASIC ENVELOPE

ROOF PIR-Insulation 5 cm
WALL PIR-Insulation 5 cm
DOOR-WINDOW Laminated Glass
SKYLIGHT Laminated Glass

g SHERERN

L PR S -
e CLLLLEL

DATA
MONITORING

Measuring the impact by
installing the smart meter &
sensor. The data are crucial to
quantifying, forecasting &
managing building
performance.

PASSIVE DESIGN
STRATEGY

FOR OPERATIONAL CARBON
REDUCTION

STRATEGY

RENEWABLE ENERGY
FOR OPERATIONAL CARBON
REDUCTION

ACTIVE DESIGN
STRATEGY

FOR OPERATIONAL CARBON
REDUCTION

ARHGHTNESS- CONTROL

INSULATED ENVELOPE

DOOR-WINDOW
SKYLIGHT

PIR-Insulation 10 cm
PIR-Insulation 10 cm
IGU
IGU




Building renovation to align net zero

DESIGN STRATEGIES

JIass

U-Value: 1.2

15T FL WALL
Installed inte

U-Valve: 0.2

2"9 FL WALL : Iso Panel - Flat Wa
U-Value: 0.2 m<k

Target Energy Use Intensity (EUI)
[Office Building]

DESIGN

SKYLIGHT: Laminate«

U-Value: |.66

U-Valuve:

2" FL WALL :
Flat Wall ¢
U-Valve: 0.20 W/m?K

18 FL WALL : Iso Ponel -

Fiat Wall 100mm THK ===~
(Installed Internally)
U-Value: 0.20 W/m?3K

ALL WINDOW:
Double-glaz

oof 75mm THK

DIGITAL TWIN

kwh/month
40,000
38,500
37,500
36,500
35,500
34,500
33,500
32,500
31,500
30,500
29,500
28,500
27,500
26,500
25,500
24 500
23,500
22,500
21,500
20,500
19,500
18,500
17,500
16,500
15,500
14 500
3,500
12,500
11,500
10,500
9,500
8,500
7,500

A I @ Coral life

Conventional
100%

23,677
kWh/m.

Solution

8,41

oop

4

Phase 1
64%
15,260
kwWwh/m.

-----’

Solar cell

23%
5,363 Phase 2
42%
9,897
kWh/m.

EUL
82

Category % of Room Area

JONE - INTERIOR STUDK
fONE - MODEL STUDIO
JONE - SPEC & ESTIMATE

JONE - STUDIO 2

Fitry
k e T
Fusture 3 l
"
Mechenical Equipment
seal Cokumns
iral Framng
eparimer
Blank

ONE - COMMON AREA

Number | Name

Manage
by
Digital twin
16%
3,788

Name

= e A g
FTEUWUTURA

=7 =7
Euwuun 1 40

ey 23 O P
TEUWUTUA 4.0

> T s 1 43.04
TEURUTURA 43.04

~ = & 2 J
STt

Phase 3
26%
6,109
EUL
56
Kwh/m*-Y

ZEB




O p erational carbon Maintaining good indoor air quality using
SCG HVAC Air Scrubber
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NOO0r a 1O rocrodiaton

Outside Al

30-40°C D

TO-00%RH = —_

Return Air
AHU,FCU & [Trs

Cooling Coil | .. coir
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45,790 sg.m Department store

Occupancy 1is 40-75% from designed density

Reducing OA 26% after using Air Scrubber (Sorbent Ventilation)

C02 < 800 ppm, while other contaminants are within standard.

Saving energy 0.74 Million kWh/year
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Virtual tour current situation with feel like data.

[0 BUILK360 9 support Q @ Thanaphon Builk | TRUSTY PROJECT MANAGEMENT v

1M PRADITMANUTHAM Lol A

Powered by Builk (360 Camera)

Floor Plan (7) A

Comment (0) A

P Comment or Mention by @ A

Powered by BUILK360 « 2020-2023 © BUILK ONE GROUP CO.LTD.




Collecting Data

3 10.00AM 3 10.00AM
Zone Floor PM2.5 TempC Airflow Hu feel like Zone Floor PM25 TempC Airflow Hu feel like

External 3 30.5 2.20 69% 30.41 i 4 3 30.4 0.00 72% 30.68
B 1 3 30.4 0.00 68% 36.11 -0.30 A 3 30.4 0.00 719 36.54
B 3 29.8 0.25 63% 34.32 -2.09 i 3 30.4 0.00 T2%% 36.68
B 3 30.1 0.20 69% 32.04 -0.76 C 4 30.7 1.20 60% 34.57 -1.83
c 3 31.7 0.15 75% 39.12 [ B 3 30.2 0.00 73% 36.50
C 2 30.0 1.40 B6% 34.23 -2.18 = 3 30.2 0.00 73% 36.50
A 3 30.2 0.30 68% 33.29 -0.82 5 3 30.2 0.00 T1% 36.22
A 3 30.2 0.42 70% 33.79 -0.62 5 3 30.2 0.00 73% 36.50
A 4 30.0 0.13 B6% 323.12 -1.29 B 5 3 30.3 0.03 73% 36.64
B 2 2 30.2 0.02 73% 30.49 B 3 30.3 0.03 71% 30.30
B 2 30.2 0.02 72% 36.33 -0.06 B 3 30.3 0.03 73% 36.64
B 2 30.2 0.02 73% 30.49 5 3 30.3 0.03 73% Jb.04
B 2 30.2 0.02 73% 30.49 i 4 30.7 0.72 68% 30.07
B 2 30.2 0.02 73% 30.49 Fil 4 30.7 0.72 B8% 306.07
C 2 30.0 1.20 65% 34.94 -1.47 A 4 30.7 0.72 68% 36.07
A 2 30.5 0.03 72% 36.82 B b 2 30.5 1.70 66% 34.79 -1.62
A 2 30.5 0.03 71% 36.67 B 2 30.5 1.70 66% 34.79 -1.62
A 2 30.5 0.03 72% 36.82 A 3 30.9 1.60 64% 35.18 -1.23
A 3 2 30.3 0.15 74% 36.70 A 3 30.9 1.60 64% 35.18 -1.23
A 2 30.3 0.15 73% 36.26 A 3 30.9 1.60 64% 35.18 -1.23
A 2 30.3 0.15 74% | 36.70 parking 36.53 [
A 2 30.3 0.15 74% 30.70
B 3 30.2 0.00 75% 36.79
B 3 30.2 0.00 74% 30.63
B 3 30.2 0.00 75% 36.79




Electricity comparison at 111 Praditmanutham

Building A

FL1
FL2
FL3
FL4
FLS
FLE

Building B

FL1
FL2
FL3
FL4
FLS
FLE

Area (sg.m)

6382
513
513
513
513
276

Area (sg.m)

573.5
434.7
434.7
434.7
434.7
276

Electricity Cost per mo. (THB)

Actual Calculated DIt
7,009.48 27,624.00 | 20,614.52
5,272.52 22,880.00 | 17,607.48
5,272.52 22,880.00 | 17,607.48
5,272.52 22,880.00 | 17,607.48
5,272.52 22,880.00 | 17,607.48
2,836.68 13,440.00 | 10,603.32

Saving cost per month 101,647.75

Electricity Cost per mo. (THB) iff

Actual Calculated
5,423.80 22,880.00 | 17,456.20
4111.12 18,144.00 | 14,032.88
4111.12 18,144.00 | 14,032.88
4111.12 18,144.00 | 14,032.88
4111.12 18,144.00 | 14,032.88
2,610.23 13,440.00 | 10,829.77

Saving cost per month 84,417.50

Assumption

Compare between current situation and

calculated method.

Control variables are temperature (30°C) :
operate 8hr. per day in same light situation.

Collect sample data from 5 OCT and 12 OCT
on 9.00AM - 12.00 AM.

Calculated feel like temperature by dry
temperature , wind speed and humidity.

Electricity cost calculated by adjusting the

common area in each floor.
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Embodied Carbon

CONCRETE | AVERAGE REBAR | XPS INSULATION

CEMENT BRICK | VINYL WINDOWS | CLAY TILES

Insulation
XPS | SPRAY FOAM

WOOD | STEEL FRAMING

Interior

METAL STUDS | DRYWALL
MGO BOARD CEILINGS | TILE | CARPET

Roofing
CLAY TILES | STEEL JOISTS

109.92 rons

Concrete

LN
Optimize
concrete mix

] Use Low Carbon Materials
4 Circular design
] Product Decarbonization

> In Factory (Scope 1&2)

14%-33% reduction
None to low cost premium

> In supply chain

Construction Materials for Net-Zero Buildings

Use high recycled
content rebar

4%-10% reduction
None to low cost premium

\\\|/ Low
— Carbon
M\ Materials

| Use
~ recyclable
and

recycled
materials

RENEWABLE
MATERIALS

Foundation
CONCRETE | AVERAGE REBAR

Exterior
VINYL SIDING | VINYL WINDOWS

Foundation
SLAG CONCRETE | BEST REBAR

Exterior
FSC SOFTWOOD SIDING | WOOD/ALUMINUM WINDOWS

Insulation
CELLULOSE | FIBRE BOARD

Wood

Interior

5/8 DRYWALL WALL | FSC WOOD CEILINGS
PLYWOOD SUBFLOOR | FSC HARDWOOD FLOORING

STEEL ROOF | WOOD JOISTS

EPS | Min
Framing

Interior

DRYWALL WALLS & CEILINGS | OSB SUBFLOOR
VINYL TILE | ENGINEERED WOODS

Roofing

ASHPHALT ROOF, WOOD JOISTS

_—

Insulation Finish Materials

m

Select low- or
no-embodied-carbon
insulation products

Glazing

o

Select low- or
no-embodied-carb
on finish materials

Select low-
embodied-carbon
glazing products

3% reduction
10% cost premium

16% reduction
No cost premium




Low Carbon Materials

Specify low-carbon concrete mixes. Even though High Total Low Total
Embodied Carbon e @ Embodied Carbon

emissions per ton are not relatively high, its weight and £ 1 597

prevalence usually make concrete the biggest source of

embodied carbon in virtually any project.

10.4!

AAUNS AT IREDEED
nounumstayuBwudUasauaud

“atfisuriunaunsanasuBuwaRmMaIdaIieuInAu KSaifeuIinu

Aluminium sheet c e . . .
’ Limit carbon-intensive materials. For products

. 4’ with high carbon footprints like aluminum,
287/ 2.74 “‘ 20 plastics, and foam insulation, thoughtful use is
Galvanised steel Roof panel (steel)

’ . o> essential.

3.01 2.71 o e

171 L

200‘ Carbon Footprint

Structural steel
Zina Copper sheet '
2.48 PE film (vapour
| GWP [kg CO2 ¢q / kg ]

Vinyl flooring (PVC) barrier)



Low Carbon Materials

Choose lower carbon alternatives. Think about the

possibilities. If you can utilize a wood structure instead of steel

and concrete, or wood siding instead of vinyl, you can reduce
the embodied carbon in a project.

Wood

‘411-

Cement-bonded
particle board

015
0.50

Paper wool
Hemp fleece / PE

-0. /
Linoleum Parquet floor, 14
mm
Ve _ HEMP + LIME + WATER
~ = i o RS
-110 -1.14 A1

. sHiciemt
-1.22 Non-Toxic DESIGNED TO BUILD
wood fibre Wood fibre board Modfed wood Glulam D R ey
insulation e AR e QG

& QP <9 ', o
1.28 7 P}yzfm 1.4 ; -1.50

Straw

\\\
.......
''''

: -149 Oak tree
Cross-laminated- A
timber CLT Construction timber
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Choose carbon sequestering materials.
Using agricultural products that sequester

carbon can make a big impact on the embodied

carbon in a project.



Use Green Product

TAsvNSANAY s | B

iFonTdyaqnoadivnldsunain SCG Green Choice

©@SCG  SUPAILAI
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25%
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cotr” 8 o= s et Product decarbonization
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SUPALAI | %EN | | .
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usanssunogoAudided ‘ e | Fusiuri Dual Flush o “S='U%39W“'{a=qﬂu‘_’ U =2 kgLl ' kj .03 kgCO,e
Gunazaaulag Amae gadoausnudlan Way21ad 3/4.5 aas 4 e e
¥ 2 aomstath 12% rso X s id 40% . . i
chaaecol ¥ ST A fwoait e .1 U < ns:UovHAVAIADUNSQ 10a53 SU IWSAND 1IondGad % Ns:zU2VEINUCYWU 19a5 SU Pavement YUNQ 40x40 U,
mnns:u:)umsuan:zSaq % wWournusuicy J i LA~
564 6u %’ Qadu CO, vovduly S 2 od gsgs
= 47'000 au C?TTO" + IERS L [HSREn %, 22 kgCO,e £,208 kgCO,e
o metu 1d wasoaslnlaasie \ | = pounsawauia$e
@ Uszndath 25% 130 0.5 —\ v r i i (&) aamsUdoe €Oz 910
< \ das/msna 1AsH 4 s fod < 2 —— -
a0mMstsLh 6 \ gs7u73:g lsopiz;j e % QUIUNUAJIUSDU 19dTD SU STAY COOL 75 UN. WSIUEU & Iidvere aursnaa 19a83 yura 20x400x1.6
uassigoy ‘ duyudiuuc
Sas/cioy (3 154 kgCO,e Wee - ' ¢ 127 kgCOz
2 CHOICE
g : 3sqrgontsOuluaunciasomstinua % ausunuAIWSaU 19a5D Su STAY COOL 150 Uu WSITgu & ligvore awnsn)a 19agd 23x300x1.8 SU Fascia Sure
EEN Atuidon ioTanid | save At save Tan ..
EEN
CHOICE ‘ t, 133kgCO.e n ‘ * ,14.2kgCO
<% Jaqo:Aadn 10add A HSUNLILANICVQABUIAEY SU Cylence Zandera + ApUNSaUdaIUsNNIASUIKaNAIADU

CQRBON‘ Home About Contacts My projects Panpisu ®
y proj pisuQ

SUMMARY
Project : Demo_KitCarbon_1 e (A1-R3)

* Location : 1516 n. BYaEIASIU HIOUIVARTW 1OUWDD

Vieen \ g B3e0e L 0628 kgCO,e

nsANEUKILAS 10800 Usanalng
* Totlal floor area : 198.02 m2
* Total floors : 2
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Use Circular Model

Reuse materials. Whenever possible, look to salvage materials
like brick, metals, broken concrete, or wood. Salvaged materials
typically have a much lower embodied carbon footprint than

newly manufactured materials, since the carbon to manufacture

them has already been spent.
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MCI = 0.87

Use high-recycled content materials. This is

especially important with metals. Virgin steel, for
example, can have an embodied carbon footprint
that is five times greater than high-recycled

content steel.
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LR ARRNR LR LA A N
b L% LS8 L
v.%1 ‘L

the embodied carbon is in the structure, look for

LA AR X% 8 1
ARL LY
LS 3 5 |“-

LA S A ANY -

"
¥
)

-

.
s
i
ne
» i

»
w8

-

-

«
s

.0

ways to achieve maximum structural efficiency.

AV AL LR A A
-'J"..' 'S J
T B

BATLENAY
T SL3ALSLYY

A% ".
UARWVARRA
. LS 8§
5“‘.)- YYD
- .

Using optimum value engineering wood framing

\\ ."

methods, efficient structural sections, and slabs

L2 &

SLAAARY YA
L N A

S 11888880
L8 S

ey
ST ERAAAAY

"Yanaw

are all effective methods to maximize efficiency

LA LS 2 8

LA T Y LA A X!
L

LLERS A AT A ALY LR
ALAS S TR R AN

TP AALRS TRV AASBARLANY
TR EALAA LA AL AR AR A AY
A L) "
VYAYA A AR AR Y

and minimize material use.

Focus point : 9onIuusUNsvoIASIHUIIU

N3 IIA=aquUNIAAIUN3 VYDV IDIANS U
Solution 1. Mass study concept sungvuulu wsounumsusuyauonAsii

Uanuousuu NISIWUBOVWIUUDVAaU IwWoaa

ISLCNUUOVAUCIDCOIANS MIBanuisnaq

UUNAUDYL 1ASLASIVOIAS




Use Circular Model

Minimize waste. Particularly in wood-framed residential projects, designing in modules can minimize waste. Think in

common sizes for common materials like 4x8 plywood, 12-foot gypsum boards, 2-foot increments for wood framing, and

pre-cut structural members.
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Lightweight
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