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Status of Global GHG Emissions

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
o
D

Historical GHG emissions CLIMATEWATCH 2918 Cope
Data source: CAIT; Countries/Regions: World; Sectors/Subsectors: Total including LUCF; Gases: All GHG; Calculation: Total; Show ® Qthers 19.45Gt
data by Countries. . . Chi 11.71Gt
~48.94 billion tin 2018 ne S
COLe ® United States 5.79Gt :
20Gt ® India 3.35Gt §
’_‘Mﬂ_‘_’f Russia 1.99Gt ;
15Gt . . :
® |ndonesia L;OGtg By Gas
10Gt Brazil 142Gt :
® Japan 115Gt
5.0Gt ——t—t—t—a—t— 00—y ——t——t—— g :
Iran 828.34Mt ;
0 - ® Germany 776.61Mt }
| | | | . 0,
e : CO,, 75%
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 Canada 763.44Mt ¢
: 36.44 GtCO,e
‘é 1 6V = < o d' %
Uszwndlne Yaseinwisaunszaniluainui 20 vadlan (Uszunadawas 0.9 vadlan)

F-Gas, 2%
1.14 GtCO,e

By N,O, 6%
Sector 3.06 GtCO,e

Energy CH,, 17%
37.22 GtCO,e, 76.05% ] : 8.3 GtCO,e




Status of Global GHG Emissions

Who has contributed most to global CO, emissions?

Cumulative carbon dioxide (CO:) emissions over the period from 1751 to 2017. Figures are based on production-based emissions
which measure CO: produced domestically from fossil fuel combustion and cement, and do not correct for emissions embedded in trade
(i.e. consumption-based). Emissions from international travel are not included.

North America Asia

457 billion tonnes CO, 457 pillion tonnes CO,

29% global cumulativé emissions 29% global cumulativé emissions
USA

399 bilion tonnes CO, - |00 billion tonnes CO o
25% global cumulative emissions 2.7% global cumulative emissions

353 b||||or1 tonnes CO, 101 billion tonnes
22% global cumulativé emissions 6% global emissions

=1 dia
EU-28 Russia 4d bilion t

Oceania

] 20 billion tonnes CO,
5 e 1.2% global emissions
Afnca South America

43 billion tonnes CO, 40 billion tonnes CO
3% global emissions 3% global em ssions

Figures for the 28 countries in the European Union have been grouped as the ‘EU-28" since international targets and negotiations are typically set as a collaborative target between EU countries
Values may not sum to 100 Je to rounding.

ed by Our World in Data based on data from the Global Carbon Project (GCP) and Carbon Dicxide Analysis Center (CDIAC).

This is a visualization from QurWorldinData.org, where you find data and res h an how the world is chang ensed under CC-BY by t it {annah Ritchi 5

https://ourworldindata.org/contributed-most-global-co2




Global Mean Temperature reached 1.2 °C in 2020

The global mean temperature for 2020 was 1.2 £ 0.1 °C above pre-industrial level (1850-1900). - WMO, 2021

mmm HadCRUT analysis
1.2 NOAAGIobalTemp
o 1.0 - GISTEMP
=== ERAL
087 o JRA-55
0.6 1
-4
0.4 -
0.2
0.0+
> i
_0.2.
im oG 1850 1875 1900 1925 1950 1975 2000 2025
Data source: ERAS 10 5§ -3 2 1050 05 1 2 3 5 10 Year @ Crown Copyright. Source: Met Office
(opernious SECMWF G
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TGO 4.0 2100 Warming Projections
2100 WARMING PROJECTIONS Bg&igf
Emissions and expected warming based on pledges and current policies Tracker

o [0 May 2021 update
Q
=
o 90 Warming projected
S 50 by 2100
O Current policies
a 40 2.7-3.1°C
9 Historical
g 30
= -
@ 20
£
O 10 2.00(:
3
e O 1.6—1.7°C
O

10

50 1.3°C

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100



Key findings of the IPCC’s Climate Change 2021 Report 9 AUG 2021

» Global temperature is expected to reach or exceed 1.5°C of warming over the next 20 years.

« Climate change is already affecting every region on Earth, in multiple ways. The changes
will increase with additional warming.

* Many changes due to past and future emissions are irreversible for centuries to millennia.

« With increasing CO, emissions, the ocean and land carbon sinks are projected to be less
effective at slowing the accumulation of CO, in the atmosphere.

« Stabilizing the climate will require strong, rapid, and sustained reductions in greenhouse
gas emissions, and reaching net zero CO, emissions.

Human influence on the climate system is undisputed.

Co, Sea level Arctic sea ice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented i — S—
Extreme heat Heavy rainfall Drought Fire weather Ocean
in at least in at least in at least in at least
= More frequent More frequent Increase in some More frequent Warming
2 million years 3000 years 1000 years 2000 years ‘ ‘ regions Acidifying
More intense More intense

LosingRoxygen




Global Goal : Net Zero Emissions by 2050 - 2100

A

Canada
2050

US.A
2050

Costa Rica
52 Uszmanalandsenid 2050

wWnune Net-zero emissions Brazil

= 1 1 1 2050
wazdnnin 98 Useina agszning

NANSTUININUALUIRUNY Chile
2050

~54%

of Global Emissions

UK -
; covered by Net Zero
2050; Targets Ja pan
EU , 2050
2050 China N
2060
ROK
T 2050

Uszindlneagszninednen Long-term

Low Emission Development Strategy (LT-LEDS)

South Africa
2050

NZ
2050
e

r

40 Paris Agreement To thleve a balance betweerT anthropogenic em|SS|o.ns by sources and removals
. by sinks of greenhouse gases in the second half of this century

Fiji
2050



Net Zero Emissions Pathway

GHG emissions (GtCO,e/year)

80 -

70

60

50

40

30

20

10

Gross positive GHG emissions

CO. from fossil fuels, industry Mitigated Examples of associated technologies
and land use changes GHG emissions

CHa4, N2O and F-Gases

f Conventional
/2] abatement technologies

/

-}

N

e TN

L J

Net zero
GHG emissions

@ i

-10

=20 -

Net negative
GHG emissions

@; - Carbon removal %
.. technologies

Gross negative
CO; emissions

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100



Thailand’s GHG situation and emissions target of NDC

Biennial Update Report (BUR)
2015-2022

National reports Biennial Transparency Report (BTR) BUR1 BUR 2 BUR 3
2024 onwards
BAU
600Mt 555
GHG inventory NAMA ® T t
(excl. LULUCF) ~ 334.8 342.1 354.4 7-20% reduction arge
from BAU§ 111
450Mt 15.76% Target‘ B = .
S e 444
ABR/ . Thailand NDC
= ! 0 ;
N . . 3 20% reduction from BAU
300Mt m .. i (25% conditional)
- 26639599 2632
- | =& —— n s . GHG inventory 20
e — pll BEB F : (incl. LULUCF) 253.9 (71.7%)
183.8, &= m W28 ) @ B 3 76.3 iﬂ 2:1.535(2.27014 .
E d O—0—0—0—0—0—0—0—0—0—0 (O, Intensity {Agriculture 2. 7
150Mt 28 (tCOzz/mTHB) W Waste 16.8 (4.7%)
~789 tCO,/mUSD {LULUCF -91.1 (25.7%)
~3.9 tCO,/Capita ‘
Year 3 | AR | | | | \ \ ]
2000 2005 2011 2013 2016 2018 2020 2022 2024 2026 2028 2030
-100Mt o



Source
and Sink
Category

Agriculture LULUCF

CO, CH, N,0O CO, Emissions — Removals

HFCs PFCs SFs NF, cH N CO, CH,; N,0
4 2

* Fuel uses in power * Cement production * Enteric Fermentation * Land use remaining * Solid waste
generation and refinery * Glass production in ruminant livestock (Forest, Perennial Disposal
* Fuel combustion in * Iron and Steel * Manure management Cropland) * Biological treatment
factories and transport Production of livestock * Land use conversion of solid waste
* Fugitive emissions * Chemical production * Agriculture production (deforestation, * Incineration and
from fuels * Lubricant uses (rice, fertilizer) Reforestation and Open burning of waste
* Burning of crop Afforestation) * Wastewater treatment
residues and discharge

Source
and Sink
Sub-
Category

HFCs PFCs

/
-
cHo 2559 2539

Emissions Source: BUR 3

)
@ 2561

Source: Climatewatch

37,220




Carbon Neutrality & Net Zero Emissions Study

] ] Disclaimer: unofficial figures
2065 - 2070 Net-zero CO, (Carbon Neutrality) scenar|o>

- , Net Zero vs. 2016 Emissions
2075 Net-zero GHG scenar|o> ) ] ]
@ Climate Action / Efforts Comparison
2016 Emissions Net Zero Scenario  _ Reductions + Removals
(Inventory) Emissions (Compared to 2016) (Compared to 2016)
Net-zero Net-zero Net-zero Net-zero Net-zero Net-zero
S /GH_G\ co, GHG co, GHG co, GHG
. 7 N
-4 - Energy 237.9 253.9 86 20 1519  -233.9 i i
@i{}‘ IPPU 30.8 31.5 32.3 33.2 +1.5 +1.7 - -
@ Agriculture 1.5 52.2 1.5 50.4 - -1.8 - -
TY  Waste 0.2 16.8 0.2 16.4 . 0.4 i i
[ é\Q LULUCF -91.4 -91.1 -120 -120 - - + 28.6 + 28.9 ]
179 263.2 0 0

Unit: MtCO,eq 13
T



Thailand Possible Climate Mitigation Options

Energy &. IPPU Agriculture Forest &
Transportation Land Use
1. Decarbonized 6. Increase usage 9. Zero burnand smart| 13. Reduce
electricity & heat of hydraulic farming through BCG deforestation
2. Increase share of EV cement model and digital 14. Proactive
3. Reduce 30% Energy 7. Alternative low- technology reforestation
Intensity carbon fuel for 10. Cultivation Practices | 15. Carbon
4. Hydrogen Technology Industry 11. Substitute of N-Base absorption by
5. CCs&u 8. Promote Fertilizers forest and Soil
substitute 12. Biogas from livestock| 16. Land
1. Fade out coal from refrigerants Sequestration
power and industrial,
increase RE share and F Promote usage of / 9. No open burning & 13. Afforestation 17. Waste minimization
import hydro-power hydraulic cement recovery of Biomass 14. Reforestation
2. Promote use of EVand & 7. Use of alternative low- Energy 15. Soil Carbon in
fade out ICE carbon fuel for industry & 10. Smart Farming practice
3. Improve Energy 8. Use of low-GWP 11. Use of organic 16. Carbonization in
Efficiency refrigerants fertilizers Basalt layer
4. Develop H, Technology 12. Biogas energy from

Develop CCS&U livestock an: Analysis by TGO Technical Team, May 2021
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Mitigation Actions

Baseline Emission (BAU)

,L — ... GHG Emission

Reduction

Project Emission

Crediting Period

CDM Project Registration & Operation
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o o ok N
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n1swseuigunaln T-VER nunalnanfieisaunszanninainslagu o

Asn13AUIIUTU 35115 T-VER 1n891994

N13aANIYLIBUNISAN 310 CDM

nsigaildluiu
(Additionality)

Payback period

111031 3 U

Judnsiaussiliuniy

HR329UT2IUlATINS UIM5FIY 1SO14065 %50

CDM
© o s galailanviun
N1SANLASANLATINTS
v \ 1 iy 1 =
Unldanaanulainnns (883812719N13ANWN)

(non-permanence)

S = I/
TVER |V k'
Y/

3 sUwuU lauA Verra, COM

iay Climate Action Reserve

2 75 lauwn Project Method
ILay Standardized Methods

Judnsdaussiliuniy
UINTFIU 1SO14065 38
CDM

fasdnislauasaalulu

AFOLU pooled buffer

account AMUSTAUAINY
Hesvadlasens

Gold Standard

2 sUuuy laun Gold
Standard #3582 CDM

1%3%ﬂ']5 CDM (Investment,

Barrier and Commmon practice analysis)

Judnsrauszdiuany
1A 15014065, CDM
38 ASI-FSC

LASANS DAY 20 VDY
JSU1ULASAANLATINIS
195U 22191 pooled

buffer account



aUN 1ASIN158ANIUI3aUNTZANNIAFNATHRAUNINTFINVDIUTEMALNY
(Thailand Voluntary Emission Reduction Program: T-VER)
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Carbon Credits

\ Emissions reduction/removal from projects situated in Thailand

4 Baseline Emission 0 e

e J N Expected GHG emission Thailand Verified Emission
— (Emission Reducti )
\I’?ISSIOH edue I?n/ reduction/removal 0 Reductions (TVERs) O

Upon registration with TGO issued by TGO

... tCOeq/year
.. 1CO,eq
k Baseline T-VER Project j
co, -
GHG Emission (tCO,eq)
- B A 1% Period Issued 2" Period Issued 3" Period Issued
/ / \ \ _ _ _ -+ Baseline Emission
\\(Zarbon Removal/* o g |
- - £ ! ;
- g
o {
o {
> i
[} i :
B : — - = - =1 Project Emission
§ — EEE R |
year 'é‘ :
o
Baseline T-VER Project > Time (year)
Registration Start Year 1 Year 2 Year 3 Year 4 Year 5 Year & Year 7
Date date 7 years

i Crediting period

A
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ABNIsAUIN wazeUssiliun1guanlasInig T-VER

95N1SAIUIM SOU 52 meth

| Alternative Energy: AE >> 8 meth

Transportation
Management: TM Energy Efficiency: EE
>> 6 m @ g» 19 meth
=

Other :OTH
>> 4 meth

Type of
T-VER Project

Waste Agriculture: AGR
Management: WM >> 2 meth
>> 9 meth Forestry: FOR

>> 4 meth

97UdU 5 tool
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8
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9 http:/ /ghgreduction.tgo.or.th/th/t-ver.html



T-VER Credits Utilization

Tglun1svaenisuaaefivisaunszanluussing (VaLsenuLae wsaurludavue)

[ 4
- e ml V7 4
carbon
& (/ Qmsw - il RS
Product  Organization Event Individual

~ enuanudiiavedasinisaafinvileunszanveasdnsisl L —
auidetesziunnsgulusenuauddy Qme Report
Usuaeuiienoudidiu

U 91897UUTEY $189UANIBUDIANT One Report 04 nas. CDP
DJSI SBT tJusu
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J3u1ua1suauLAsAn TVERs wasusunain1s@e-u1e (2558-2564)

~W 9.58 8.84
T-VER
» MtCO.e/y YAAINITAUTIN MtCO,e

LASUNIYBIANTT commit

% O 196+ WUAIUUIN Wnsng Carbon Neutral
- carb
7 76 c neutra
MtCO,e/y
WAIUNALNY USUNauLAsAnALLYEGD
Thailand s
802 MtCO,e Carbon Credit
Exchange Platform
4.18 YN BEIUDY
MtCO,e/y ! =
WU WIHTNITNNNNE
e & A o mmﬁuﬂiz%‘m%mw KDHLENST%EFSFaXé.K:fES NIRRT AMERNAE
Unldiuasnundien 3
335,492 . 2241 NWaNIU 082 n@enu Future of the Carbon
@.@ tCO,e/y tCO,e Market Foundation
\Y e n153AN1SVaLLEY
2.26 \ . & WAIUNAUNY Qi‘iﬁ“() ( >
MtCO,e/y 38,159 \) | 81,598 o 074
ey Noog] 1Oy AMNVDIHY MtCO,e Carbon Offset & Neutral
#nenw GHG flanldann ‘ A drve o - ¢ o da_ &£
ASUBLLASAATlESUNTSSUSD S USUuAISUBULASANNAINSTR-0"e
1m39n15 T-VER MtCO,e MtCO,e Joa au il 31 Beway 2564

MtCO,e/y




LUINI9NISYULAADUNISTEIUTINVRINARNYULNY

duasulinafanssuanNwSoUNTEANLNLTY kavas 1 aYaAiNaINAITUBIATAR LWUSEWA (T-VER)
a519N158dIUTINVRINIATIAAENYU H1UNsHRILLASeYIBasRnsnadmuned Carbon neutral
Walul Platform Tun1539-918A1SUBULASAR ILANARIR LAz lUT Il

NanAUENSUsElevinnIasy tegtlaliniaenvuiidiusiulunistuimdeuuleuiy Carbon neutral

carb o
Nneutral n1saane Thailand Carbon Neutral Network



260 40 Thailand Carbon Neutral Network : TCNN

N ~ Corporates & Companies N Incentives
carb /\ Energy Producers, Manufacturers, Service Providers Under consideration
-~N
Y 4
Jun
rGo

neutra ) ) ) o
Climate Action Leading Organizations NP
7

P \ ) SSENCE o carbo Q
E?%{% 104 E]Qﬁﬂi Technical ,\_s, TARGETS \ ?2g COZ’ iONE neutra
=iz @ \ Settarget | Measure Reduce | Report | Sharing j
@ ' Optimize cost of

carbon reduction /\
Contribution within corporate’s boundary @
< . Advancing towards Carbon Neutrality e o
LT L EDS Exchange
Support for

Platf
Contribution outside corporate’s boundary @

green projects I
Low Carbon Project Developers
incl. municipalities, local governments, communities Value-added from
Q “ ’ ’ ! carbon trading
T-VER Thailand GHG reduction certification system

Circular

RE & Hydrogen  E-Mobility ~ Green Projects  gconomy Forestry Agriculture j Climate awards
/

')

5 2

a =
=22
[Example




How to achieve Carbon Neutrality

=
Climate Action Leading Organizations carb Climate Action Innovators
neutra
Energy Producers, Manufacturers, Service Providers Committed to Green project developers
Logistics and Households carbon neutrality
Example of credits

A /‘ . & - .
o 1 ! ! ! Example of own action Fﬁ‘ 'I ( *\[ % QS\%&\\' @
3 ‘ 3 3 \):5\)3\1 i—/’ . RE EV \ Forestry
| | | tas-\Y ke SAC
| pustes” - % 6%9@ gg
L G EE CE CCs/ccu GHG Emission (tCO,eq) Emission Reduction

S Own action A
= 1% Period Issued 2" Period Issued 3™ Period Issued
/ / /
GHG : _-4—'J; Baseline Emission
a “' ‘rjsl.:;‘“ilzatior'
» Offsetting . 29
credits ____-:E Project Emission
Thailand ' ’
Carbon Neutral
> Exchange . : .
Year l Registration Start Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 ) Tlme (year)
Target year e e

Delivers optimum
emissions reduction
Carbon Footprint for Organization (Scope 1+2+3)

=== (Carbon Neutral Pathway

I Crediting period /]l
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FORESTRY AND LAND USE

RENEWABLE ENERGY

ENERGY EFFICIENCY/FUEL
SWITCHING

TRANSPORTATION

U 2019 lasenisusennidaladnaznislanau

$2.9

*  USunun15ave U UAUEDIN 36.7 ATUAU
*  FIANRBEN 4.3 Wi ansFHafUgIEn Waeuiy

1As9IN15UTELANDY

fl11: 7897U State of Voluntary Carbon Market 2020

GE VOLUME AVERAGE
MICO 28 PRICE VALUE MO 28 PRICE YALUE MICO2e

PRICE YALUE

USUIUNITTOVY LLALSIALRAS VD

ANSUBULASARY W.A. 2562

Average price per tCO2e (USD)
52.00

$0.00 $4.00 5600 $8.00 $10.00

Other - Non Specified Renewable Energy
REDD - Avoided unplanned deforestation
Wind

REDD - Avoided planned deforestation

Other - Forestry and land use
Landfill methane
Clean cockstove distribution

Run-of-river hydro

Afforestation/ reforestation

10.0 20.0
Volume (Millions tCO2e)

M Renewable Energy M Forestry and Land-use B Waste Disposal B Household Devices
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150.0 50.0
100.0
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Thank you for your attention
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