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CIRCULAR & DECARBONIZATIION IN THE CONSTRUCTION VALUE CHAIN
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Recycles / Reuse banks
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Material Extraction

- Transforming waste into raw materials - Recover useful resource - Take-Back systems and collection services

Embodied Carbon - Recapture material suppliers - Digital platform to sell and purchase surplus material. Operational Carbon
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How it works: Implement

projects to reduce emissions within
company operations, such as switching
to renewable energy sources.
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Benefits:

* Direct emissions reduction

» Enhances supply chain resilience
 Strengthens brand value
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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
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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
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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.
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~ 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
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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)
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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
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A | @0 STEPS DESIGN STRATEGY

Building renovation to align net zero
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GOAL & TEAM
SETTING

Create awareness to team &
customers. Understand the
overall of zero carbon building
design. Designed by following
}h? standard workflow & check
is!
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SYSTEM
INTEGRATION

' RENEWABLE ENERGY
INSTALLATION

Embracing renewable energy
contributes to a cleaner
‘environment, economic
benefits, and a sustainable
energy future.

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

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

BASIC ENVELOPE

them has already been spent.

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

gREEERE

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

ROOF

WALL
DOOR-WINDOW
SKYLIGHT

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



Building renovation to align net zero

DESIGN STRATEGIES
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2" FL WALL : Iso Panel - Flat Wall 100mm TH#
U-Value: 0.21 W/m?Z

2" FL WALL : Iso Panel -
Flat Wall 100mm THK

U-Valve: 0.20 W/m?K

Target Energy Use Intensity (EUI)
[Office Building]

18 FL WALL : Iso Ponel -
Flat Wall 100mm THK
(Installed Internally)
U-Valuve: 0.20 W/m?K

DESIGN

0.25 W/m

ALL WINDOW: Laminated
Doubile glazing glass

U-Value: 1.2 W/m=¥

WALL : Iso Panel - Aat

: Iso Panel - Roof 75mm THK
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O p erational carbon Maintaining good indoor air quality using
SCG HVAC Air Scrubber
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Reducing Outdoor Air Intake

save energy by 20-30% compared to
conventional building air conditioning systems

« 45,790 sg.m Department store

« Occupancy 1is 40-75% from designed density

« Reducing OA 26% after using Air Scrubber (Sorbent Ventilation)
« (CO02 < 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
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Powered by Builk (360 Camera)

Floor Plan (7) A

Comment (0) A

P Comment or Mention by @ A
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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
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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
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Project : Demo_KitCarbon_1 oy ¢ (A1-R3)
* Location : 1516 n. BYaEIASIU HIOUIVARTW 1OUWDD ) 4 A
nsANEUKILAS 10800 Usanalng

* Total floor area : 198.02 m2

* Total floors : 2

Data from Materials Required category
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REPORT [ & Print H &, Download ][ £ Save state “ v Save )
Description Quan.. Unit AOM  Material CO2ef..  Total (kgC... : .
Structural Foundations ® 0.00 . .
Structural Columns ® 0.00

 Structural Framing e} 5,385.16

- Floors (] 7,480.62

© walls ® 7,332.71

 Curtain Panels. ® 470,00
C‘urlaln Wall Mullions ® 0.00

- Stairs ® 0.00

- Roofs @ 69,346.44
Ceilings ® 0.00 —

+ Columns 0] 0.00 B . -
windows 000 Construction Solution
Furniture ® 0.00
Plumbing Fixtures ® 0.00

. Doors ® 0.00

+ Fasclas ® 0.00
Runs ® 0.00 .

= TEXTUNE DANT @ Asam @™ ) O ran o any @ T™Re
> Landings © 0:00. WX ) BT COOM & WiSCW : (o) (TR
) s A e el
Aol wom L. .




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.

Material Circularity Indicator (MCl) @ i
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MCI = 0.48

FLuus
MCI = 0.26

ﬁlﬂgﬂ: https://www.naibann.com/179-sqm-two-storey-modern-

minimal-house-by-full-house-design/ »
ADUNSA

MCI = 0.11

[~ [
manlaseasny

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.



03-00u.-2023 16348
151CN_Central Noina uniaasin

- - 3

v N\

@A DD TN

-

NNSYANISYE:(U site NDASIV | .
C E N T R A L - IAUIENIOY: [BUsslasufuviunoasividou Jovnuunaisssunau llasnnisuagoa fsidu
KU3HSUYIU Subbase

PAT TA N A - Concrete Block thidusona T5idudaquwutuTasonissu

IFABIKANUNUuNgBNuovANS K3orRSUBDuasWoUNNAUUN (5 IHUKSDS [siAa




I\
TN/

mmawﬁu ﬂﬂuﬂgﬂ
Concrete waste



(% CDW : CONSTRUCTION DEMOLITION WASTE :
ceci ¥ GYPSUM

W carso, / “\

"

|'

from waste to WOW
SAINT-GOBAIN
. Waste
‘ collection

Waste owner

(building site,
prefabrication company, etc.)

=e
Pt

§ = ) EII R
%' ;.f, SAINT-GOBAIN \ . company
Renovation Saint-Gobain

-\—

a'
)
Waste reprocessing
/recycling
company



KINGBRIDGE

Pre fabrication ducts

Thinner Sections

\ Reinforced
Concrete

Pre-stressed

CPAC concrete technology center car park
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Use Circular Model

Maximize structural efficiency. Because most of
the embodied carbon is in the structure, look for
ways to achieve maximum structural efficiency.
Using optimum value engineering wood framing
methods, efficient structural sections, and slabs
are all effective methods to maximize efficiency

and minimize material use.

Solution 1. Mass study concept
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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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Embracing Challenges to Build

Low Carbon
Society
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SCG Decarbonization

2024 AP
31.74 MT CO2

Scope 3 Scope 1

Scope 2

s

purchased
EFErgy

Calcination

Transport &
distributian

B

i Compan ]
employeas ra::illlz'llins:;r Procassing of
Commuting i}--. Sold praduct
Thermal
e purchiased .=",1':|_
| e | G || L
Purechased coaling e ge of sold
o gqoods/service Campany products
, = vehicles
i 1 = Y ! I::il:lll'.'l ICE =
,I_EF’} |@ o fﬁ eIt
e——— --'..:l ..l'..
Capital Tramsport & Fusl/f ‘Waste Busine=ss Furchasead Leasead
Oaods distriButicm ENerngy traval steEam facilities

UPETREAM AECTIVITIEE

SCG

Base year
2020 —Scope 1 & 2 =34.24 MT CO2 e
2021 — Scope 3 = 15.60 MT CO2 e
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SCG Decarbonization

SCG 2050 Net Zero Roadmap and Progress

P.4

SCG GHG Scope 1 & 2 reduction is on track with SBTi targeting to achieve achieving 25% reduction in 2030.

GHG Emissions (Scope 1+2)

Unit: MT CO,
CIENCE
34.24 SASED
| . . TARGETS

......

LSYIRE S4BT ICLE DUS-O-00E CLIASTE ACTON

- 25.68
'(25% reduction)

2024 emissions forecast
(approx. 29 MT CO2)

SR I S S e——

Target

6 Months = A

2020 2021 2022 2023 2024 (1) 2030 Year

Note:
1) Q1-Q2/2024 is the actual of Jan-May and estimate Jun.
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Energy Efficiency
By using the best available
technologies with energy efficiency

Renewable Energy
By increasing the share of

biomass, renewable energy

Low Carbon Products

By innovating the products with
circular economy principle and low
carbon in value chain

CCus

By networking with national and
international to scale up carbon
capture, utilization and storage
(CCUS) technologies

Natural Climate Solution

By collaborating with communities
and authorities to forestation and
rehabilitation as carbon sink

oSouns:on

scac Scope 1+2
(g aminoa s
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Supply Chain Decarbonization

3. Scope 3 — Suppliers
« Segment suppliers : High impact suppliers,
strategic suppliers

N o Hiah GHG emissions > High GHG emissions > High 31_2722;,‘,4‘ 202 + Set up the supplier engagement plan
'9 Readiness - Low Readiness - High
| e Hotspot
- « Purchased goods 5,036,763 ton CO2
. 4 - Fuel & energy 1,878,089 ton CO2
-— g L ___________________________
& S High impact suppliers | | Strategic suppliers Scope 3 Scope 2 Scope 1 Scope 3
g’ E 94 Companies 20 Companies P . .
=& BU High Impact | Strategic Total
c 8 CPO 2 2 4
O Calcination
K7 S & Transport & pLaGC ) 2 L
D g e digtributian Smart Living 3 1 4
£ a iy E SCG Décor 5 0 5
Ehrﬁ CGS 58 4 62
@ employes ':'r-:ﬂﬂ:llﬁal'ﬁ_.f Processiig of SCGP 17 11 28
|:_:-:_:-|1'-|1'|_.|1ir|-;; - ach &S =id p.n:"ﬂu.:-t SCG 94 2 114 I/
| F Thermal /&
High

SCG Supplier Segmentation 7,

UNIUe 114 518 Aatilu 526,450 tCO, 4

(9% of total cat.1&3) /
products

w L B

Leazsad Inwvastments Franchises End of life
facilities treafment

purchased
heating &
coxaling

Readiness/ maturity
Target setting and action status

Purchased
goods/service

\\ q._ _I
B A
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Capital Tramsport & Fusal/f Waste Business
QoS distribxution EFVEF traval

ol

Compsany
vehicles
ICE

Lise ol saldd

g

Purchased
Steam

UPETREAM ACTIVITIEE SCG COWHMETREAM ACTIVITIES

Base year
2020 —Scope 1 & 2 =34.24 MT CO2

2021 - Scope 3 = 15.60 MT CO2 (@)‘|SCG 22 SCGC S5CGF




Step 1: Overview (Objective) with Owner suppliers
Step 2: Data requirement & process flow
Step 3: GHG Calculation: Data Collection

Step 4: GHG Calculation: Data Calculation
Step 5: GHG Calculation: Data Reporting

Step 6: GHG Reduction Project

Step 7: Closing & Next Step

Supply Chain Decarbonization workshop 2024
Aug 19. 2024 PSFIS Seminur 3
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