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U0 .o  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

Temperature difference between 2020 and 1981-2010
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Climate Crisis... Increasing number of Extreme Events and Disasters
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Source: Met Office UK, 2020

Climatological events

Geophysical events Meteorological events Hydrological events

Earthquakes * Tropical storm * Flood * Extreme Temperature
Tsunamis * Extratropical storm * Mass movement * Drought
Volcanic activities * Convective storm * Wildfire

* Local storm



Causes of Climate Change

Climate Change Impact

The Greenhouse Effect

Global Warming,
increasing Temperature

The Greenhouse Effect

Atmospheric GHG
Concentrations (ppm)

GHG Emissions
by Human Activities (CO,eq)

Source: NASA (2019)
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TGO 4.0 Global Warming Projections

Global GHG emissions GtCOze /year
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Emissions and expected warming based on pledges and current policies
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Warming projected
by 2100

Policies & action

 +2.5-2.9°C

2030 targets only
+2.4°C

+2.1°C

+1.8°C

+1.3°C



2021

No new unabated
coal plants approved

Key Milestones on the Pathway to Net-zero

2030
Universal energy access

All new buildings are
zero-carbon-ready

60% of global car sales
are electric

Most new clean technologies
in heavy industry

2035

Most applicances and
cooling systems sold
are best in class

Energy Sector

2040

50% of existing buildings
retrofitted to
zero-carbon-ready levels

50% of fuels used

for development ” ne2°:a5‘e$ = demonstrated at scale 50% of heavy truck sales in aviation are
P - il
! , 1020 GW annual solar are electric low-emissions 2050
= fossil fuel boilers ; a4
and wind additions No new ICE car sales Around 90% of existing More than 85%
— Phase-out of unabated coal , , ; capacity in heavy of buildings are
— : : All industrial electric motor ‘ ;
S in advanced economies - industries reach end zero-carbon-ready
e sales are best in class of investment cycle e
: - Ty - ore than 80% of heavy

e . Overall Tet;er.? ggwussnons Net-zero emissions 2045 industrial production
B oy 4 e egd cityin electricity globally , is low-emissions

= e X advanced economies 50% of heating demand =

- =5 Phase-out of all met by heat pumps Almost 70% of electricity
S B unabated coal and oil generation globally
— ) B gy power plants from solar PV and wind
2020 2025 2030 2035 2040 2045 2050
No new oil and gas fields approved 150 M
t low-carbon hydrogen 435 Mt low-carbon hydrogen
for development; no new coal 4 Gt CO, captured 7.6 Gt CO, captured
st el o 850 GW electrolysers : 3 000 GW electrolysers 2
Electricity and heat Industry Transport Buildings Other Source: IEA (2021) 8



2o Global Goal towards Net Zero Emissions

TGO 4.0

A

Canada
2050
U.S.A
2050
Costa Rica
89 . 2050
Uszmanalanusenie
wWnune Net-zero emissions Brazil
. - 2050
LLazaﬂwmanzmmagﬁsmN
NS ILNeRINaN? :
Chile
2050

.‘ Paris Agreement To thleve a balance betweer? anthropogenic em|55|o.ns by sources and removals
i by sinks of greenhouse gases in the second half of this century

Russia
2060
Japan
EU : 2050
" 2050 | China
. . 2060 X
Saudi Arabia , ROK
2060 India % 2050
2070 Thailand
Fiji
Australia 2050
South Africa a NZ
2050 2050



Y, United Nations
¥  Climate Change

Thailand’s

Ambition

: Carbon Neutrality
: Net-Zero GHG Emissions
:NDC 40%

F | | 7 4 :
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6040  Thailand’s Source of GHGs (BUR3 - 2016)

Total Emissions 354.4 (r4{1X:}/84)
(CO,/ non CO,)

Energy Agriculture IPPU WERE LULUCEF
24.2
CO, =237.90EH N0 =16 CO,=1.6 E‘“NZO=50.6 C0,=30.7, CH,,N,0=0.8 m m

F-Gases : Not Occurring CO, =0.2] CH,, N;O =~16.518CO, Removals = (-143.4)8CO, Emissions =52.1
CH, N,0=0.2

Total Removal it

(CO,)

Net Emissions 263.3 (1¥42K1/84.2)

(Residue CO,/ non CO,)

Energy Industry = 108.2 Rice Cultivation = 26.6

Cement / Lime = 18

COZ - 1072 CH4 , NZO = 1 CH4 - 266 Waste Water = 8-3 Cr0p|and = ('66-3)

0,=18
Transport = 68.3 Fertilization & Managed Soils = 13.1 ) CHa, N0 =8.3 CO,Removals = (-101.8) ey
Chemicals = 11.9

CH,,N,0=16 C0O,=1.6 N,0 =11.5 Solid Waste = 8.2 Forest = (-25.1)
COEEERE CH,, N,0=038

Manufacturing = 49.6 Livestock = 11.2 CH,, N,0=8.2 CO,Removals = (-41.6)  [NECMEUIEIIEENTR
Use of Calcite = 1.1 . C N .
CO2 = 48.8 CH4,N20=0.8 CH,,N,0 =11.2 Incineration = ~0.31 Forest conversion = 0.1
CO, Emissions = 0.1

0,=11 CH,, N,0 =~0.01

Other = 27.8 Field Burning = 1.3
CH,,N,0=12.6 CH,,N,0=1.3 Metal / Glass = 0.5 Biomass Burning = 0.2
> CH,,N,0=0.2
—
% 2559 253.9 52.2 31.5 16.8 (-91.1) 354.4 || 263.3
=y ] ]
Doser 37,220 5,820 2,900 1,610 1,390 47,550 || 48,940

Unit: MtCO,e

1 25 298 124 - 14,800 7,390-12,200 22,800 17,200

Global Warming Potential (GWP): The amount of warming 1 ton of a gas relative to 1 ton of CO2 overail00=yearmmmmmmm
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WAN13ANY LT-LEDS waedsewmelne (atudiulga) 2 QIZ Es. |

aniunsnidraounisudaesnisuaulaoonlusioljudilnune Carbon Neutrality 2050

s=aumsUaosiia:pandunsuaulnoantsriolidithnune Carbon Neutrality 2050
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x
L2
o -50
c
(<]
€ -100
®
(&)

-150
Waste
Agrioulture
IPPU
Energy
LULUCF

Net emission

2015
0.20
1.40
30.32
237.00
-90.26
178.65

2020
0.26
1.40
31.43
246.56
-100.00
179.64

2025
0.24
1.40
31.43
257.44
-103.00
187.50

I Waste Agriculture Bl IPPU

Energy I LULUCF —e—Net emission

2030 2035 2040 2045 2050
0.24 0.24 0.22 0.20 0.18
1.40 1.25 1.00 0.75 0.50
31.16 30.31 28.19 26.03 23.82
224.00 196.89 164.30 131.80 95.50
-110.00 -118.00 -120.00 -120.00 -120.00
146.80 110.69 73.70 38.77 0.00

Source: NaN15AN® NDC wag LT-LEDS (@UuUIuuse) an./GIZ/4s. (18 n.a. 65) 12
[ EEE—
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28040  wWamsAnwn LT-LEDS apsUszmdlne (@Uuuiuls) (@4 - QiZ mEe.,

aniunisnivraadnisddosiinsiSouns:aniwoludiUanune Net Zero Emission 2065

ssauMsUdosiia:ganduinsiouns:=aniWeLdidnnune Net Zero Emission 2065

400
[— — I Waste
— —
o 300
8 == Agriculture
5
= I PPU
3 200
IS
o — Energy
S =
S 100 — —
3 [— B LULUCF
£ i—
[0}
0] —o—Net emission
T 0
-100
-200
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065
Waste 16.00 18.00 1717 17.39 17.19 16.37 14.19 138.07 12.33 11.58 10.84
Agriculture 52.17 57.00 56.23 55.07 53.09 5111 49.13 47.15 4517 4319 41.20
IPPU 31.07 32.00 32.17 31.90 31.03 28.86 26.65 24.39 22.06 19.69 17.28
Energy 242.02 250.77 261.62 228.63 196.77 163.84 131.80 99.48 82.81 65.81 50.69
LULUCF (90.26) (100.00) (103.00) (110.00) (118.00) (120.00) (120.00) (120.00) (120.00) (120.00) (120.00)
Net emission 250.99 257.77 264.20 222.99 180.07 139.17 101.77 64.10 42.37 20.28 (0.00)

Source: NanN15AN® NDC wa LT-LEDS (aUuuiuuse) an./GIZ/us. (18 n.a. 65)13
[ EEE—
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GHG emissions in energy sector (NZE2065_CCS2040)

300
S0 [ Agriculture
250 250w Commercial
200 200 W Power
150 150 Industry
o [ Residential
5" 100 100
§ [ Transport
50 50
CCS+BECCS
. . — Not
-50 -50
-100 -100
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065
Agriculture 7.22 4.33 4.34 5.55 3.17 2.91 2.76 0.13 0.08 0.04
Commercial 2.35 2.57 2.26 2.41 2.52 2.64 2.75 2.85 2.94 3.00
Power 105.53 110.60 78.46 57.74 46.07 39.14 44.29 57.30 62.47 66.22
Industry 49.67 57.85 49.66 61.58 62.04 60.94 47.51 33.24 16.65 13.88
Residential 3.89 4.41 3.67 3.18 2.61 2.55 2.47 2.38 2.21 1.47
Transport 82.10 81.86 90.23 66.31 47.43 43.74 38.46 38.63 38.26 27.37
CCS+BECCS 0.00 0.00 0.00 0.00 0.00 -20.12 -38.76 -51.71 -56.79 -61.30
Net 250.77 261.62 228.63 196.77 163.84 131.80 99.48 82.81 65.81 50.69

Cumulative CO, removals during 2041 - 2065 would be 1 ,021 Mt002

Source: HaN15ANYY NDC wag LT-LEDS (RUuU5uUse) ar./GIZ/4s. (18 n.A. 65) 14
[ EEE—



P8040  Global GHG Abatement Cost Curve beyond BAU - 2030

I
I
Abatement cost B e e : Gas plant CCS fetfom |
€ per tCOe —comu:rsioz e B AgrCUmaS ! Iron and steel CCS new bui
I Cccs Technologles
80 r — Reduced pastureland conversion : Coal CCS new bui
Lighting — switch incandescent LED I
60 {f to LED (residential) Replacement Grassiand management L__Cga_l fff_re_trff_ _______ :
Appliances electronics_ _ ganic soils restoration
40 H otor systems efficiency - motor Efficiency
st H H
20 1% generation .blofuels Biofuels
l— Cars full hybrid
0
20 5 10 20 2% 30 35 38
eothermal Abatement potential
-40 ice management GICO,e por yoar
60 Small hydro Solar CSP
il —Waste recycling | Reduced intensive
80 F —Efficiency improvements other industry agriculture conversion
- Landfill gas electricity generation —High penetration wind
-100 -Clinker substitution by fly ash EIectr|C|.ty from Solar PV , - Solar Technologies
—Building efficiency new build Ealiclileds - SOW penoRion wind
-120 —Degraded forest reforestation
- Insulation retrofit (residential) L Pasture;gnd afforestation
-140 | -Tillage and residue management L Degraded land restoration
—Cropland nutrient management L Nucloar
-160 —- Cars plug-in hybrid
180 Retrofit residential HVAC
’ - 2nd generation biofuels | .
. - < Note: Th t timate of the ma tential of all technical GHG abat: t below €80 tCO.e if each |
-200 + bApphances residential Bioniels o waz :txigc;eas;gr;sas?vz;me:senc;l a?oTe’::)sz;Twp:a??c:I‘; glff';rei(l: aglgt‘;mem n?e;si?;inarr:!etz;%r:;ogi:: will plgi.r e

Source: Global GHG Abatement Cost Curve v2.1
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EU Green Deal

“a new growth strategy that aims to

Paris Agreement
To limit global warming to well below 2,

preferably to 1.5 degrees Celsius transform the EU into a fair and

PARIS2015

L - Net Zero - prosperous society......

Low-carbon capital investment must more than
double to meet net zero emissions

CLIMATER: US Biden’s . Low Carbon Race to Zero
e u!
ELANES ’/ Climate Plan H9§5 4 l Investment -IIIIIEIINIB# Campaign

graving from

:YEARS
e
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Thank you for your attention

DVANISUSKISIONISMBISOUNS:DN (DVANMSUKIBU)
w THAILAND GREENHOUSE GAS Management Organization
(Public Organizarion)
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