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Carbon Footprint Aaagls

Suanislaasuargandudiaiidaunssan (Greenhouse gas emissions and removals) 1

LARdUINAINTTNATA LT UIIUADIAIANT TaTduatTusduavsu (ATandu) uavAa
Amsuaulaaanladiiauyin

Aafraunseandl 7 uie leunasuauleaaan’laed (CO2), dtnu (CH4), lunssgaan’laig (N20),

1a1asWqaalsarsuau (HFCs), twasWaaalsarsuau (PFCs), aflatnasianaizwqaa’lss (HF6)
wae luisstaulaswaaa‘lss (NF3)
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vin'lusiagiinnsinyin Carbon Footprint
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NNTATRUAUAULANUDIAIANS

' . A & a 3 'Y ¢ a v w o o a
29ANg ‘X NU?”"“tﬂﬂQ‘nﬂQﬂ'\ﬁﬂﬂﬂﬁﬂn‘i 3 USEHNAENUADLSEN
o
“A”, “B” Wag “C” Tnan

* “X" HANSSNANS 100%
* Full Operational Control

_ * Full Financial Control

o “X" ABANSSNANG 50%
* Full Operational Control
®* No Financial Control

* X" HANSSNANG 30%
®* No Operational Control
®* No Financial Control
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Control Approach

Equity Approach
Operational Financial
A 100% 100% 100%
B 50% 100% 0%
C 30% 0% 0%

Tunstiaas Equity Approach: LSHEN “X” AAYSINLEEN “A”, “B” WAz “C” 1alunisus=tiu
lunsdiuas Operational Control Approach: LSHN “X” §9NUALSHEN “A” UA= “B’
lunsaivuas Financial Control Approach: LSHN “X” §9NUS=LAUNA’INLTEN “A” LUFENLALA
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AsulvuautanuadnIsAn Carbon Footprint

N\

SCOPE I: msmmmmsnauv\lmwsummama (Direct Emissions) 3nAAangsuege aavadAng
1ALATI LAY msmﬂuwaomsaoaﬂs A lAdWI UL URIDIANST (maaﬂnsmumwamao) st
sstafilunisintain®s ANssgu/511a annasEuIuATusadanssn ilusiu

SCOPE II: nsAwiamsuaunansuvinieaauainnislandeu (Energy Indirect
Emjssions) eua Asdawdesnuunlzdluasdns lauwn wasulvih waseuaINsau Wiy
1210 tHusu

SCOPE III: msmmmmsnauvxlmwsummoaaumuauq ANTLAUNIIU DIWTNITUGIIWIRULT
iladuadasdns Astdunmslddunuiuangaiuti Asladiznadnsalsieg iusu
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AsUvAauLanuadInIsAa Carbon Footprint (1)

Scopel: Direct GHG Emissions and Removals

3. N5 uazavasvinaudu
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AswLYAaULAaAaINIsAG Carbon Footprint (2)

Scope2: Energy Indirect GHG Emissions
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ANswLvaaULAaAadINIsAa Carbon Footprint (3)

Scope3: Other Indirect GHG Emissions
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N13ANKURA Scope 1avy GHG Emission way Removal

bsi.

SCOPE 1: Direct GHG emissions and removals

SCOPE 1: Direct GHG emissions and removals

SCOPE 2: Energy indirect GHG emissions

SCOPE 2: Energy indirect GHG emissions

SCOPE 3: Other indirect emissions

SCOPE 3: Indirect GHG emissions from transportation

4) Upstream transportation and distribution

9) Downstream transportation and distribution

7) Employee commuting

6) Business travel

SCOPE 4: Indirect GHG emissions from products used by

organization)

1) Purchased goods and services

2) Capital goods

3) Fuel- and energy related activities

5) Waste generated in operations

8) Upstream leased assets

SCOPE 5: Indirect GHG emissions associated with the use of

products from the organization

10) Processing of sold products

11) Use of sold products

13) Downstream leased assets

12) End-of-life treatment of sold products

15) Investments

SCOPE 6: Indirect GHG emissions from other sources

14) Franchises
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nsuanlsziannisdsyiiiuaiu Scope 3

Upstream or downstream Scope 3 category

Upstream scope 3 emissions 1. Purchased goods and services
2. Capital goods

3. Fuel-and energy-related activities
(not included in scope 1 or scope 2)

Upstream transportation and distribution
Waste generated in operations

4
5
6. Business travel
7. Employee commuting
8

Upstream leased assets

Downstream scope 3 emissions 9. Downstream transportation and distribution
10. Processing of sold products
11. Use of sold products
12. End-of-life treatment of sold products
13. Downstream leased assets
14. Franchises
15. Investments
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Asdsziuunavlaaamefdaaunssannivaanaus (Scope 3)

Uszinuiifiaainaisan A1a5uNe

Source of GHG pIRNTILVETansMwEounNILan NI o L
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Level of influence  |_ e o - .- . - e e s
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(Reduction of potential) |, . . . . e = =
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Wauulamnimalona Wy A EEmIRIUNIIEY, ANUEImINAIUNG seilsutadsiy, anudawasaiasldauniy, Anudes
. . 1] 1

Risk or opportunity . , _ . o 4w e o L : i -
Weiuduauazgnd, Anudsafsaiunsanduai wag ANnudsswutodes) vislisuloniasie v1egsia (W MsWngvemnaie

U

i nsidngszuugsialuguuuulm)

. JufanssumsdasefiwiGeunsyaniigniiedndidudfgdmivgaavnssuiimasiansan sunimualilugiiovFouuinanianisianzas
Sector Guidance - ¥
dmsugRaInnTILLY

' WJufanssumsuassuarannduiuisounszannudeuiinainmsindnsyaransenheruneuendnananiduianssuiaedn Wufonssy
Outsourcing 2 Yo = 2
VAN LUN1TATIUGENIVEIBIANS

DufanssumsassingiiounsyanyndeunannseduaiubminnisnzdulimdnauiidusulunisasnisUassingiounszan diunsan
Employee engagement [n13lindsinu zemsvhnusuiuuiiunelindnfaninetesiumsivdsuwamnngiionna (Wu msasussyslalunseysng

WA, Nseunne Ieeldsasiuiy, nsUszdiusiaasvounislussdns Wusu)
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fnaeny NsAnuaLnainisdseiiiu Scope 3

M1519N15Us2ULLMa 1 Ua 8 ANYLIaUNTZTINNND aUDUS (UTSLANN 3)

FTAUASLUU Unin
Uszhuiidiasnansun wayUsziiiu Uszidui
1 2 3 4 5 _
WU
Size % GHG (g Scope 1+2+3) <10% 10%<GHG=20% [20%<GHG=30%|30%<GHG=240%]| >40% 60%
_evel of influence %n15Uane GHG (Wisunialu CAT) vesunas ; Y i - ,
' R s , . <10% 10%<GHG=220% [20%<GHG=230%|30%<GHG240%| >40% 20%
‘Reduction of potential) | Uassifnenwiianunsanannisuass GHG g
_ %n1suass GHG (Wisunialu CAT) vasuviad , - - A , . '
Risk U = = <5% 5%<GHG=210% |10%<GHG=15%)]15%<GHG=20%| >20% 10%
anuNANULEES
, %n1sUass GHG (Wisunialy CAT) vesuvias , - , - ' i ,
Jpportunity = - 1 <5% 5%<GHG=210% |10%<GHG=215%]15%<GHG=40%| >20% 10%
anpyiAuUlona
Sector Guidance v or X a13ilu Sector Guidance wuzinlgUszidiu 991 Category tiu iitadAgy
Dutsourcing v or X 09Ans linasanUszieuil
Zmployee engagement v or X p9Ans linasaUszieuil
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Maeny ATinuaLnaeinisuseliiv Scope 3

Level of :
LAY
influence g
No Category Size ) Risk |opportunity| Total [ Remark [ Uaagny
(Reduction of S e
UadAgY
| potential)
Purchased goods and services v 5 1 1 1 3.4 v
2 Capital goods v N/A 1 1 1 N/A
Fuel- and energy related activities v 1 5 1 1| 1.8
Upstream transportation and
a distribution v 1 1 1 1 1
5 \Waste generated in operations v 1 i 1 1 1
6 Business travel vV 1 1 1 1
7 Employee commuting v 1 1 1 1 1
Downstream transportation and
9 distribution v 1 1 1 1 1

End-of-life treatment of sold

12 |products X 1 1 1 1 1
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GHGs uazédnaninlunisvinlvitian1ngiansau

danaainlunisnaliina mqmag‘iu%u
a1zlaniau (GWP) Wigunu CO, USS8INA
YUAVDINYLIDUNTZIN 3]
v @)
AR4 (2007) AR5 (2014) AR5 (2014)
Ansvaulnaanlan CO2 1 1 100
T @nunaada) CHa 25 28 (30) 12
lunSaoanlan N,O 298 265 114
lalasngealsaisuau HFCs 124-14,800 4-12,400 1.4-270
wWaiWaeaalsaniuau PFCs 7,390-12,200 6,630-11,100 <1,000-50,000
Fawlafianazvigaalsn SFs 22,800 23,500 3,200
lulasiaulaswgealsa NFs 17,200 16,100 740

Source: IPCC Fourth Assessment Report
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Alaey NNsAUAAT Emission Factor

bsi.

ansudaaudianiaunsyan (Emission Factor) shushuananntiayandunil A usunisuszusivarsuaunansuvizasacens

EMISSION FACTORS

Units CO, CH, N,O Total uuavawdvdaya
[kgCO;/unit] [kgCH,;/unit] [kgN,O/unit] [kgCO.,eq/unit]
Stationary Combustion
1 | Natural gas sf | 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol.2 table 2.2, DEDE, AR5
2 | Natural gas M) | 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE, AR5
3 | Lignite kg | LOGE+00 | 1.05E-05 1.57E-05 1.0619 IPCC Vol.2 table 2.2, DEDE, AR5
4 | Fuel oil A litre | 3.21E+00 | 1.24E-04 2.49E-05 3.2198 IPCC Vol.2 table 2.2, PTT, ARS
5 | Fuel oil C litre | 3.24E+00 | 1.256-04 2.51E-05 3.2455 IPCC Vol.2 table 2.2, PTT, ARS
6 | Gas/Diesel oil litre | 2.70E+00 | 1.09E-04 2.19E-05 2.7076 IPCC Vol.2 table 2.2, DEDE, AR5
7 | Anthraite kg | 3.09E+00 | 3.14€-05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE, AR5
8 | Sub-bituminous coal kg | 253E+00 | 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE, ARS
9 | Jet Kerosene litre | 247E+00 | 1.04E-04 2.07E-05 24773 IPCC Vol.2 table 2.2, DEDE, AR5
10 | LPG litre | 1.68E+00 | 2.66E-05 2 66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE, AR5
11 | PG kg | 311E+00 | 493805 | 493606 3.1133 T
12 | Motor gasoline litre | 2186400 | 9.44€-05 1.89E-05 2.1892 IPCC Vol.2 table 2.2, DEDE, AR5
Mobile Combustion (On road)
13 | Motor Gasoline - uncontrolled litre | 2.18E+00 | 1.04E-03 1.01E-04 22373 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE, AR5
14 | Motor Gasoline - oxydation catalyst litre | 2.186+00 | 7.87E-04 2.52E-04 2.2703 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE, ARS
15 m{tg;fﬁ:‘ggflg@ o’:‘;izgre light duty | e | 2186400 | 1.20E-04 1.79E-04 2.2325 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE, ARS
16 | Gas/ Diesel Oil litre | 2.70E+00 | 1.42E-04 1.42E-04 2.7403 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE, AR5
17 | Compressed Natural Gas kg | 2136400 | 3.49E-03 1.14E-04 2.2540 IPCC Vol.2 table 3.2.1, 3.2.2, PTT, AR5
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ANsATUIaLUTINatnsdaaaAe GHG

Activity Data: 15inauziaindaiila

Emission Factor (EF): uilavi3una

i dvtiulsunad2Faunsgan
(GHG)

Global Warming Potential (GWP): f‘v\\ "

a v = < a P :
wlaviBunamataunsyanidudiinan ( 6HG
vinlitAnga1nyiansau CO.e ——"" |

Activity Data x EF x GWP=CO0,eq

bsi.
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Mae1v NMsAmIalsuanIsdaaafmmaaunsyan (1)

Emission = Activity Data (AD) X Emission Factor (EF)

* 15uainnsta Lignite = 50,000 kg/il
» 151aun1sad Fuel oil A = 25,000 L/1

Usunainsla
50,000 kg/1l

alnae

auriuanlue

bsi.

Uszian Emission Factor
LAaLWAY Co, CH, N,O
auvuanlue 1.06 0.000015 | 0.000016
(kg/kglignite) (kg/kglignite) (kg/kglignite)
Fuel oil A 3.21 0.000124 | 0.000025
(kg/ LFuel) (kg/ LFuel) (kg/ I-Fuel)

13 mnainsilaas GHG (kg/il)  GHG (kgCO2e/1l)
CO, 50,000 X 1.06 = 53,000 53,000 X 1 = 53,000
CH, 50,000 X 0.000015=10.75 0.75X28 =21

N,O 50,000 X 0.000016 = 0.8 0.8 X265 = 212

Total (kgCO2e/1l)

53,233

Page

Copyright © 2021 BSI. All rights reserved.



Mae1v NMsAmIalsuanIsdaaafAmaaunsyan (2)

Emission = Activity Data (AD) X Emission Factor (EF)

* 1l53ainnsla Lignite = 50,000 kg/il
* 15anaunslaf Fuel oil A = 25,000 L/1l

awwde  Usinainslal
Fuel oil A 25,000 L/1l Co,

1S natnsilaas GHG (kg/il)
25,000 X 3.21 = 80,250

CH, 25,000 X 0.000124 = 3.1

Usznn Emission Factor
LaLWAY GO, CH, N,O
auriuanlue 1.06 0.000015 | 0.000016
(kg/ kglignite) (kg/ kglignite) (kg/ kglignite)
Fuel oil A 321 0.000124 | 0.000025
(kg/ I-Fuel) (kg/ LFueI) (kg/ LFueI)
GHG (kgCO2e/1l)  Total (kgCO2e/1l)
80,250 X 1 = 85,250
3.1 X28 =86.8

N,O 25,000 X 0.000025 = 0.625 0.625 X 265 = 165.62

bsi.

85,502

Page -
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aaeny NsAuIau I 1slRaamasaunsean (3)

UUNEL6: Scope 1 Aavin1TATUIN
Usunauansaaia i

@

Page
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6.4 N15ARLABNUIBNAILIAINITUAREVTRAANGUNIULIBUNTZAN
MININTSLETaLANANTTUUTETNBUNITAIUIM BIANTARIARBNVSRNMUIAINITURBENTRRANGUN Y
I59UNTTIN NUTENBUAIY
v nsruunaadinn Saduiivensu
v flmumnzauiuunasdesnseganduinuisounszanuaaz uas
v iHuandaguuiluvausAldiuna

v dnflsfisnnulaiuvueulunisinnn wasianlddnaielilduadwiigndos
v lsidaudlstunisussendlddydsemsusinufsdsunsyan
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fianuziinlun1stdanladarin1sdaaanefisaunszan

va = o w o w 1 oA A Y, v =1
1 m'im'n'iﬂamua'mUﬂ’a’ma’lﬂwu mwmwanau,azqmmwsuawaga mma‘lﬂu

]

deun 1 grudeyanviimsAnwniazimeunsiagasdninglulsvine nldnuneidedagnsatuianssutiueg

AU 2 §IUTELARILINADNYDITAANUF LAY NG UVBIUTEWAlNg (Thai LCI Database) Fe5iumiuuazdnnslag

b

1

Audmaluladlanguay Yanunand (QUeyalfiuduy http//www.thailcidatabase.net)

[

o/

10)

2/

Do

%agamﬂ%mﬁwué LA NUIENASIVDINYIN I UUTEINA FIH1UN15NTDIUAR (Peer-Reviewed Publications)

3
10U 4 grudeyariwennsialy laun Tsunsudnsaguaunisusediuinginstin (LCA Software) §1utayaiany

i
0

Do
=t e

Y

YDINGUYAANNTTH ViTOFIUTRYARN T VR UAaU TENAN

1
=

a9uN 5 Jeyanniiuiilagesdnsseninalsuine 1y AugnITuMSIENISTUIIaIIMeTansilasuLUaEn

9ile1na (intergovernmental Panel on Climate Change: IPCC) 83AN5¥@3avUsey1ui
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6.5 MsAuwUINIUNTUdeBuALAANAURNYTaUN AN
ENﬁﬂsé’aqﬁmmmaﬂa’aEJLLas@Jmﬂé’Uﬁwﬁauﬂimﬂiﬁ’tf]ulﬂmu‘i%’msﬁmmﬁLﬁaﬂmu%’a 6.3 LAYADITIENNY
miﬂdamtas@mﬂé’uﬁwszjﬁauﬂizammmimamﬁﬁmumﬁ R pslasUSinan s ounsanunasUsennin
aglumheduasueulaeenleaiieurnlaglimdnanmlunisviliaannglanieu (GWP) sunseurial 100 U
LAY DU F1UA

aaﬁméﬁ’aaﬁmmﬂ%mmmiﬂa'aauasqmﬂé’uﬁwSaumzanﬁﬁwﬁuma‘lmauL%ﬂfumaqﬁma&m
Asutuglauasuiindumednuaisnys

p3ANIBNAlNTILLVA R LAY AN NUATIS B UNSEAN ﬁlﬂ,ia'awaﬂazwwiaﬂ%fmmmiﬂéaaLLastﬂé’U

o

AmLsouUNsyaNYetaIAnseelitud Ay Tun1sAuIn wavADWLINVANE

mewag: A1 GWP enaiudunilunuuinass (sudsinisUaseigiEounszan)
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6.6 Un¥518n15N1950UN52ANUFIU (Base-year GHG inventory)
6.6.1 nflsl,fé'anua::ﬁ'muﬂ%g'm (Selection and establishment of base-year)

Tun1siuuadgnu
v asAnshoamUsinunisusssuazganduinnseunszanvesisiu Inslideyaiidusunilureuwamssienu

3 a3 Y] a 2/ 1 Y & o 1 a v 1 Y = 1 o v L
ye3a3AnsMlulaatu lneund laun Yeualined Anadedeyaseiiomatgl Alaaedoyalansm
v asfnsdeadenlgudsdideyanisuaesrseganduinmieunsyaniianunsaniuaeuls
v peAnsdestiuasneavidenlunsdenisu way
v asAnsdeaiantndsensmuseunsranveslsunaenadsaiudetedudieg luenasil
v sadnsenadsullguls uideseduamanalunisidsuntasle 9 Aiaduiulg
winliifidayasnsauunavainisassuazaanauingisaunssanlusnnagiaiieane a3ansenvldUndsenis
6y = d e o 1 o ey ) =
netsaunseaniudusnnfinnsAmulanisvaesuazaanauingisaunszaniutgiu
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6.6 U¥519N15N1930UN52ANUFIU (Base-year GHG inventory)

6.6.2 NINUNUUYTITIUNITANYI3UNTZANTUFIU (Review of base-year GHG inventory)

psRnsRoeim davinduenans uasUsvendliduneunisnumuuaydnalm Weliulaihdydsemsine
Sounsyanveslgu aunsaltiludoyasunuld TnefinnsannisuBsuulasiintuiunanisuaesiedeu
N3¥INUFIUAN

v 115asulasead9n15 s8I UKNARS D VO ULIAYDIR9ANS (19U N1SAIUSINATNT NISHNTRRANTS Yise n15Yne

AN13) Y158
v A1swasuisn1sauluiisadinisudes e aunszan vise

Y A v o

v nsdunudefianainagtsniisagnsls vae dafanalraazauiisauiundifivedifa

peAnslifasruutydsenisigseunszanUguluidunsumsiasuulamiinaulunisndnuomiiessia
N30 UAAE e NALAIN IILBIANS ARWiNsIANUgTsnenmsmesaunssanUgiundnisanuialvl
Uuansanualons
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Reasons to The BSI Assurance Mark.

B5l Assurance Mark provides international
recognition, associating your organization with

C h Oose BS I . excellence and best practice, and provides

crecibility to your key marketing rmessages.
Relevant

We're the business standards company

that helps organizations by improving
performance, manaqging risk more effectively
and enabling sustainable growth.

Over 100 years’ experience
The world's first National Standards

Body and a founding mermber of 150.

Leading Global Standards Creation Body

We shape British (BS), European (EN),
International (150), Publically Available
Specifications (PAS) and Private
Standards.

Our Assessors

BSl invest heavily in recruiting and developing
the best asessors, who score, on average,
9.2/10 in our Global Client Satisfaction
Survey.

»
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What we do...

bsi.

Together with >10,000
independent experts, BSI
leads the development of
global standards

Public Standards - PAS

* British Standards - BS

» European Standards - EN
* International Standards -
ISO

Risk

We share our
standards and

guidance documents excellence

in many formats, from

paper to PDF or

organization-wide « In-Company Training

licenses

* Online Standards
Portal

» Network Licenses

Manage

Our tutors transfer the
knowledge and skills
needed to embed

* Public Training

* Internal & Lead Auditor
Training

» Self Assessment tools

» Gap Analysis

* Entropy Software™

ment

Sustainability Standards

Operational

Performance

Copyright © 2021 BSI. All rights reserved.

Our assessors give
you proven ways to
measure, improve and
confidently promote
your organization

* Management Systems
Certification

* Gap Analysis
 Verification services

» Supplier certification

« 2nd Party Assessment
» Self Assessment tools
* Product Certification

» Kitemark & CE marking
Standards

Standards

We support you with
the knowledge and
business tools you
need to continually
improve

* Entropy Software™

BSI Excellerator™
Report

» Supply Chain Solutions

 Six Sigma Training

* Business Improver
Training
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