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The greenhouse effect

o Solar energy P

The sun's rays pass through ?”‘ f
Earth's atmosphere. Much ;

of this energy is absarbed 5§ % is reflected back 6 Trapped warmth
by the surface and . 5 § Refleded energy has longer

toward space
atmosphere. 5 : wavelengths that cause molecules
- - ; Reflected ?Jf of greenhouse gases in the
- R : } rays g troposphere, the lowest layer of the

atmosphere, to move more rapidly

é Some of the radiation

& @ Reflected energy
;

The rapid movement of these
molecules traps hea in the
troposphere warming the planet.
Thisis cdled the greenhouse effect

o Greenhouse gases
The gases tha are affected this
way are called greenhouse
= gases The main ones are:

appegfiesl  w Carbon dioxide (CO2)
toward E ;?rI/'.'> = Water vapor
= Methane
‘ & = Nitrous oxide
4_-:

9 Global warming

The higher levels of COp,
methane, and other green-
house gases accumulating
in the atmosphere
enhance the natural the
greenhouse effect, raising

I »aphlc by DAVE JOHNSON/TIMES the global temperature.
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Total GHG Emissions in 2005

(excludes land use change)

CO2, CH4, N20O, PFCs, HFCs, SF6

Citation: Climmate Analysis Indicators Tool (CAIT) Version 7.0. (Washington, DC: World Resources
Institute, 2010).

Qatar =55.5 tCO2e/capita
United Arab Emirates = 38.8

%o of Metric tons
Country MtCO2e pank World Total CO2e Per Person gpank
China 7.234.3 (1) 19.13% 5.5 (82)
United States of America 6,931.4 (2) 18.33% 23.5 (9)
European Union (27) c,049.2 (3) 13.35% 10.3 (43)
Russian Federation 1,947.4 (4) 5.15% 13.6 (22)
India 1,866.1 (5) 4,94% 1.7 (149)
Japan 1,356.2 (6) 3.59% 10.6 (29)
Erazil 1,011.9 (7) 2.68% 5.4 (85)
Germany 975.2 (8) 2.58% 11.8 (28)
Canada 739.3 (9) 1.96% 22.9 (10)
United Kingdom 645.3 (10) 1.71% 10.7 (38)
Mexico 6432.4 (11) 1.70% 6.2 (73)
Indonesia 582.9 (12) 1.54% 2.6 (118)
Korea (South) 568.7 (13) 1.50% 11.8 (29)
Italy 562.4 (14) 1.49% 9.6 (49)
Australia 559.0 (15) 1.48% 27.4 (6)
Iran 555.9 (16) 1.47% 8.0 (60)
France 548.6 (17) 1.45% 9.0 (52)
Ukraine 493.9 (18) 1.31% 10.5 (40)
Spain 436.5 (19) 1.15% 10.1 (45)
South Africa 422.8 (20) 1.12% 9.0 (51)
Turkey 390.6 (21) 1.03% 5.5 (84)
Saudi Arabia 376.6 (22) 1.00% 16.3 (15)
Poland 372.9 (23) 0.99% 9.8 (48)
_Thailand 351.1 (24) 0.93% 5.3 (86)
Argentina 316.5 (25) 0.84% 8.2 (59}
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g9pNanA1suau (Low-carbon society)
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Measuring greenhouse gas emissions

As part of the internationalisation of its businesses, the Group standardised carbon-reporting
practices in its subsidiaries in 2012, the base year used by the Environment Department to track
greenhouse gas emission reduction plans. The Group's subsidiaries carry out a greenhouse gas
emission inventory for scopes 1 and 2 every year to track the effectiveness of reduction plans, using
this methodology. The main emissions sources in the Group's operational area are:

+ refrigerant (leaks from cooling systems);
¢ fuel combustion required for the transport of goods;
* energy consumption at Group buildings.

Reducing greenhouse gas emissions

The Group encourages its subsidiaries to prioritise the reduction of direct emissions.

The Group’s key objective is reducing greenhouse gas emissions from coolant leaks, such as HFCs,
which contribute significantly to global warming, in line with the United Nations

Environment Programme. Measures introduced by subsidiaries involve reinforcement of containing
circuits in existing facilities and deploying refrigerating pilots that work with low-global-

warming potential coolants (hydrocarbons, CO2, NH3). In order to identify the technical solutions
best suited to safety conditions, the climate and regulations in host countries, the Group organises
experience sharing from pilots carried out in its subsidiaries. In France, some ten supermarkets
generate cold with CO2 systems, and Casino Shopping tested a pilot glycol and water refrigeration
system that made it possible to reduce the initial refrigerant charge, as expressed in CO2 equivalent,
by 74%. In Brazil, GPA is testing CO2 cooling systems at two pilot installations.
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Reducing carbon emissions in our stores and global supply chain

Walmart is known for being efficient with resources — and that holds true when it comes to reducing greenhouse gas (GHG)
emissions. For seven consecutive years, we've reduced our Scope 1 and 2 carbon intensity. And we are on track to hold our
absolute emissions flat over this decade, despite our continued growth.

« Scope 1 emissions: On-site fuel combustion, mobile fuel combustion from leased and owned vehicles, livestock waste
emissions from poultry farms and refrigerants

« Scope 2 emissions: Purchased electricity and purchased hot or cold water

« Scope 3 emissions: Corporate business air travel, operational waste and leased facilities
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Thailand NAMAs - INDCs Target

NAMAs 7-20%

2020 BAU: Energy and Transportation

g

INDCs: 20 - 25%

2030 BAU: Economy-Wide
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November 1958 - November 2015

Atmospheric (02

November CO; | Year Over Year | Mauna Loa Observatory

mmmmummmmmm‘»mwwmm&

%
Nov. 2015 400.16

Nov. 2013 395.11 g

260 350 360350 260 2

AasINIsURENT
4 ' 4
arsuaulasanlan

A1l

(1) 2010 ,36,700 AruaAL/1l)

ansns s lami
w ¢ '
maasuaulaaanlan
AaYl
(1) 2010 ,18,300 Aruau/il)

Where humanity’s (2 comes from
1%

.

Fossil Fuels & Cement 2010

9% 3.3 billion metric fonnos

" ey
Lond Use Change

33 4 billion metac tonnes

Where humanity’s C02 goes

20%

& ,ﬁ‘&“;

o) lo«d w0 Ocoom

Amosphero
L 2010 doto vpdoted from
Do Le Quéré ot ol, 2009, Notwe Geosclence

Canodoll ot ol. 2007, PNAS CO2New.ory

AN http://manager.co.th/Daily/ViewNews.aspx?NewsID=9580000136874



JUIMN
160

ATUAUNAWIUVIALUVRIRUA LD e

Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)



kgCOe Reduce

| carbon
=4
-







W1 GHGs uazananiniun1svinlytiann1iziansau

JUN
TGO

AAAADIANALIAUNTEAN

aneavacTuu
UFTENANEA

dnannlunisvinlitAinn1igian
sau (GWP) wiaufdu CO,

Amsuau'laaan‘laie
dnu

lusssaan’laia
laTasWaaalsamsuau
ilasWaaalsaisuau
dainasianaswaaalse

Tulesiauleaswaaa'lsa

14 000

CO2 1 1 -

CH4 21 25 12

N20 310 298 114

HFCs 140-11,700 124-14,800 1.4-270
PFCs 6,500-9,200 7,390-12,200 <1,000-50,000
SFe 23,900 22,800 3,200

NF3 17,200

Source: IPCC Fourth Assessment Report 23
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INTERNATIONAL ISO

STANDARD 14064-1

Firs edition
2006-03-01

Greenhouse gases —

Part 1:

Specification with guidance at the

organization level for quantification and

reporting of greenhouse gas emissions E
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ISO/TS 14067:2013

Greenhouse gases — Carbon footprint of products —

Requirements and guidelines for quantification and
communication
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Web-base Thai Carbon Footprint Caculator
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Greenhouse gases - Carbon footprint of products ~
Requirements and guidelines for quantification and
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2 Carbon Trust

11912111 ANT

DEFRA (Department for Environment, Food and Rural Affairs),
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* Daily necessities
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Use carbon labeled Sales promotion with

Low-Carbon

construction materials [][)[]kg W"c' Greencard
- Get 2 add points - Consumers get Eco-
money

National Low Carbon Certification
www.edp.or.kr

General bidding system
Public - Evaluate
Procurement environmental value with
Service carbon labeling
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co, SF, CH N,O HFCs PFCs

Scope 2 Scope 3
IndireCt ther Indirect

Employee business travel

ws

Purchased electricity for own use

Waste disposal

Fuel combustion | ' ' Contractor owned vehicles
Production of purchased materials il outSoadad acities

KEY

CO, = Carbon Dioxide

SF, = Sulfur Hexaflouride
CH, » Mothane

N.0O = Nitrous Oxide

HFCs = Mydrofiworocarbons
PFCs = Perfluceocarbons

Company owned vehicles

iun: http://sappi.investoreports.com/sappi_sdr_2009/section-5/
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Jan1saualldsuNalAEiaaunILan

Activity Data: Usunaudiaingenla

Emission Factor (EF): uilavilsunea

iatwdatilulsunauiaisaunsean
(GHG)

Global Warming Potential (GWP):
wilavisinadadaunsyanidulsuiai »
VinlritAagn1zlansau CO.e

Act|V|ty Data x EF x GWP=CO,e
B ¥ "
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TGO
o ° ‘Laisinsaar GWP iiagain EF wilagiflumniiae kgCO2e ua?
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CO.e = Activity Data x Emission Factor x GWP

Fnamdiiaunsgan = Aayananssu x Ansdaaadiuizaunsgan

O
"R

x 2.7446 kgCO2e/an5

M

4 50 kWh x 0.5813 kgCO2e/kWh

137.23 kgCO2e

29.06 kgCO2e
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Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)
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12,000 u1nn/man-day
(5-10 man-day)

Note CFO : Carbon Footprint for Organization
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Direct GHGs emission (Scope 1)
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Energy indirect GHGs emission (Scope 2)
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319N19 S18asLBYn ATSATRIU
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Energy indirect GHGs emission (Scope 2)
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Energy indirect GHGs emission (Scope 2)
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Energy indirect GHGs emission (Scope 2)
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Usztnnaavnisidaaa wiiavinunaasnlsiuaas

LUty (sawnv) tuudu (gasohol)

SCOPE 1 >
Arda (506)
SCOPE 2 WA U TN
syuudsuann@
518 WVI(du-a9)
SCOPE 3 AT

AsLEUNL-AFUBRILFIRUNT
Astaunlddianminniaaiasasiiu
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ASUaUNANSUVIARIRIANS

a1saIuIatlsuatn1sUdaasdn1Aaisaunszan

UsunarAadizaunsyan = Aaygananssy x aunnaasnisdaas
Aaflsaunscan

561 kgCO,e 1000 kWh 0.561 kgCO,e / kWh




4 Usunarn1sdaaafiaiaaunssan

TGO
Aautan 1,2,3 710 ton CO,e/avfns 10 ton CO,e/Au
Aauua 1,2 392 ton CO,e/avFns 5.5 ton CO,e/Au

ton CO2e/Year
54.57%
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Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)
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Usztnnaavnisidaaa
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SCOPE 1

Aanssun1suaa IWWhanszuu Co-generator TaaldAin2is55u6
Aanssunisndaukuiuduiaalfiusssuané (Natural Gas)
Aanssunsnadaundafauailaaldiianesu (LPG)
Aanssuainnisladia3asdng Fire Pump  Wa¥ENUWINULADIUSEN 120U
saEUFEIUFUHUZUST 5aU55NA 5anTeuy Taalainfusiaa
Aanssuainnsladsasusiaadusyn Taaladintuiuudy
ANTLAN&TVINANNLEY (R-22) Tuszuulsuannd

SCOPE 2

A5 TadwavIUTWHN Tuavens

A5 lalatinTidunannunasalauan

SCOPE 3

aslatihdniun1snas wazszuuassaling
nsladsaindvsusu-donitnou Taaldiriufiaa
AMTUAUKIINQALLRE FUAINAKNNAN/LALTUIAVINGA NNEIUTEN
ANTAURIUREATAIAA UL UDILRE
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Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)
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SCOPE 1

SCOPE 2

SCOPE 3

wiiaviaaa A1afisaunszan

a5t Ll Diesel (La3aviiuln)

n13.61'1uad Diesel (1@3av Fire pump) nisienlusdiingtu Diesel (sa6)
AL TN U Gasohol 91 (sadnsenueue)

A15LH T1AUNTY Gasohol 95 (sadnsenueue)
Asdaaamailitnuainszuy septic tank
Asdsaadsimuanndandain&auuulidinalrnea

A tanwave Ul

Aslansyane A4 way A3 (du10)

Astdnsean A4 (nseaa l2uLAR)

A5 vdsyi
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Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)
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Thailand Greenhouse Gas Management Organization (Public Organization) (TGO)
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AANITUUALALIAITUAY
(Carbon Offsetting Program : COP)

carbon
offset

! i

carbon
neutral
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Usztnnaasni1ssusavy
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Usztan Cl: A155U529ANITUAALULANTLUAUADIRUAILRTLTANT
Usgtan C2: nMsiusadianTsudatdamITuauaadInNITInUse
1192 J1UALIUY]

Usztan C3: N135U5aIANTTUAALALANTUAUUDIAIANT

seian C4: A135u5a9ANTITNUALULAITUAUADIAANTTURIU
UAARN

o

nun:
http://sustainableperspectives.sebgroup.com/CarbonChaser/C
arbon-Chasing-at-SEB/Carbon-offset-project/
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( \) ’) Thailand Greenhouse Gas

Carbon Neutral Certificate

Ms. Kularb Kimsri

5.91 tons of CO;
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TGO

TCOP-13-P-001
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Carbon Neutral Certificate

voulrri

U3 uvnaillasiaau srda (Uvinzu)
dnsumsoasy

asuauiasanliina 1,000.00 duasuaulaaanldainaunin
a1n%asan1s Siam Cement Biomass Project
ruiilAsAa: 2759-119457676- 1194585 10-VCU-008-MER-TH-4-403-01012010-31122010-0

Fud dha uthoaivayu MiAaTasinr sasdrmitauassanne ulssma
waaagiudywinrizTansou
Surzsho Wismmalvoaun snasdigisounszangnias uaza1r 1ga siludisuarsuauai 18 luauraa

wose L&/;'aiﬂl MAUSHIR
S aens
2R T IR s ATEiEausyan (2R msmrau)
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AANIFUAMLALANTUAU: NANADN

TCOP-13-P-001

(™ Thailand Greenhouse Gas
*# Management Organization

ifirnte

Carbon Neutral Cert

nresenled 1o

“COOK?”, 100% Refined Soybean Qil, 1 lite
- Praduct Serial Nunser 57 0000G tc 57 634000 (584,000 b

for offsetting
834.48 tons of CO, Emissions

from Siam Cemert Bicmass Frojest
Serial Number: 2759-113457676-119458510-VCU-008-MER-TH-4-403-C"

ICCP-13-P-003

By parlicipaiing ini liis carbor wifseiling srogramn, you are conlibuling
glebol worming and supporting gra= 1hnmﬁ goses nduchon g
aw=cciarbun lua

carad =oabde (hoikand 'y e Teyer o

FArs Proesr ok Cheenorrneon
Dzeuly Exwvulive Dis o Auli g Saeculivs Dizdla
N wiwimd Gresnbs e Ga: Munugzrend O gunzu i (Puchc Qpumaslion)
~uly 7, 2012

DowniGrerdn anGo Mo murim d Dov wnw P ade Dueaalar
s

"‘ Thailand Greenhouse Gas
= Management Organization

Carbon Neutral Certificate

oresenled o
Brochure “GreenPrint GO CARBON NEUTRAL"
Firstprnt rur: 3 C0C copes, Date: July 72, 2073
for a'lsalting
0.95 tons of CO, Emissions
fom Tharawat wastewaier treiment and ticgas wtizadon proest

Serizl Nurber 1777.73850632. 73650632 VC U000 MER-TH- 13- 408-23032000.37 1220 06-0

fo Ve fighl ool
inadond

By purhcipuinng 1 B curbon ol g sroarar, yoo are conlribuling
goba wirming and wupnoring greashouwre goees recusFon projecks 33
cwad senatde itisdemat s Ieoiion loap i ulnmy luitae.
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Carbon Neutral Certificate

B B e T F T T

u.a. onna d’ounoa

-

un1ssUsavladasaviinnaaasing

NAnA U 1,122 13 WARAUN 6 UFEN
YANS 12,053 21 av@ns
LI un 697 16 aLiuvi

N

Anniversary

BCEA

Green Engineering
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1l 2556-57 1l 2558 1l 2559 TRVUAGIHAL
1As9N19

GHG #laals A[SIRERPY GHG #aals WL2197U GHG Aaale WLd19u | GHG 1ynam WL2N9U

1A59N13 1A9NTT 1AT9ANNT 16 1A9NTT
v 8 namsuai 5 2 Wi 1 3 WanAuai 2 13 waasouwai 6
NanNUN 1,056 WBEN 33 L3EN 33 UBE 1,122 LA
avAng 6,136 11 avAns 2,400 1 avAns 3517 9 avAns| 12,053 21 avAns
aviuni 572 4 fuiuvi 71 6 AL7uvi 54 6 Avuvi| 697 16 Auiudi
uAAx 1,355 263 au 244 60 Au 31 7 ey 1,630 330 Au

- 9,119 2,748 3,635 15,502
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N AAUALATL

YOU CONTROL

CLIMATE CHANGE.

TURN DOWN. SWITCH OFF. RECYCLE. WALK. CHANE

AYANITUINITAIANITAALIAUNTEAN (AIANITUUILU)
AULTNUNITLRRUNILLALTA a1A15 B 7ty 9, 120 auuwIVINUL wanudn& any. 10210
Tel. 02 141 9790 Fax 02 143 8403 www.tgo.or.th
Tel. 02 141 9830 thada@tgo.or.th
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