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GHG Mitigation Policies

“Prime Minister Prayut Chan-o-cha expressed
Thailand’s willingness to fight climate change,
aiming to reach carbon neutrality in 2050 and

net zero emissions by 2065. ”

“With the adequate, timely and equitable

support, through technology transfer and

cooperation and, most importantly, the

availability of and access to ample green

financing facilities, Thailand can increase our

Nationally determined contributions (NDC) to

40% and reach carbon neutrality in 2050.”

Source: Thailand ‘s updated NDC and updated LT EDS 2022



Climate Change Master Plan
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Thailand’s NDC Roadmap on Mitigation 2021-2030
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Total GHG Reduction 222 MtCO.eq

Note: Updated NDC 2022
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Research Methodology Framework of
Thailand’s Revised LTS and Updated NDC = i/t cEes

Driving factors

Population

GDP

Energy prices
Energy balance
Tech. cost & eff.
Emission factor
Discount rate

®  No. of households

N

Source: Thailand LT-LEDS (UNFCCC, 2022)

Mitigation policy and

measures in the Energy,

sectors

Useful energy TQCh“Ology mOdel
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Emission pathway

Socio-economic model
(AIM/CGE)

Energy consumption
Energy mix

Energy system cost

Macro economic impact
GDP loss

Welfare loss

HH. & Gov. consumption
Sectoral production

Carbon price
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AIMIEnduse for Thailand
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Energy consumption Power Generation
in the power sector

Existing technologies
Natural gas =

Coal

Electricity

Biogas

Renewabie energy 4 d e m an d
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STEP 1

Energy consumption

in buildings
Kerosene
Charcoal
Paddy husk
Fuel wood
LPG
Electricity

Solar
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Building Sector

Building Technologies

Cooling
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IPCC ARG

IPCC Sixth Assessment Report Global Warming Potentials

100 Year'Time Period 20 Year Time'Period
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Source: AR6 (IPCC-WGil, 2021)




Thailand's Greenhouse Gas Emission Situationin BUR4
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Source: Thailand BUR4 (UNFCCC,2022)



Source: SIIT-TU (2011)

Criteria for MAC Analysis
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Many options are available now in all sectors to offer net emissions hy 2030

Relative costs vary across countries and in the longer term compared to 2030

Potential contribution to net emission reduction (2030) GtCO;-eq yr"'

Mitigation options 4

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining
Reduce CH. emission from oil and gas

Fuel efficient light duty vehicles | Net lifetime cost of options:

Electric light duty vehicles | B Costs are lower than the reference
Shift to public transportation 0-20 (USD tCOs-eq")

Shift to bikes and e-bikes I 20-50 (USD tCO;-eq")

Fuel efficient heavy duty vehicles ' B 50-100 (USD tCO:-eq")

Electric heavy duty vehicles, incl. buses ; B 100-200 (USD tCO,-eq”)
Shipping — efficiency and optimization ' Cost not allocated due to high

Aviation - energy efficiency variability or lack of data
Biofuels

Transport

Source: AR6-WGilII (IPCC, 2022)



Many options are available now in all sectors to offer net emissions hy 2030
Relative costs vary across countries and in the longer term compared to 2030

Potential contribution to net emission reduction (2030) GtCO;-eq yr

Mitigation options 5 4
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Industries

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

" Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H,)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

_ Reduction of non-CO; emissions

Source: AR6-WGilII (IPCC, 2022)

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCO;-eq")

B 20-50 (USD tCO;-eq")

B 50-100 (USD tCO;-eq")

B 100-200 (USD tCO;-eq”)
Cost not allocated due to high
variability or lack of data




Many options are available now in all sectors to offer net emissions hy 2030
Relative costs vary across countries and in the longer term compared to 2030

Potential contribution to net emission reduction (2030) GtCO,-eq yr’
Mitigation options A F O L U 0 5 4

|
Carbon sequestration in agriculture E IS
Reduce CH4 and N,O emission in agriculture : L e

Reduced conversion of forests and other ecosystems [ =

Ecosystem restoration, afforestation, reforestation -
S !

Improved sustainable forest management
Reduce food loss and food waste
. Shift to balanced, sustainable healthy diets

|
I
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|
l
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Net lifetime cost of options:
B Costs are lower than the reference

0-20 (USD tCO;-eq") —— Uncertainty range applies to
B 20-50 (USD tCO;-eq") the total potential contribution
B 50-100 (USD tCO;-eq”) to emission reduction. The
B 100-200 (USD tCO-eq”) individual cost ranges are also

Cost not allocated due to high associated with uncertainty
variability or lack of data

Source: AR6-WGilII (IPCC, 2022)



GHG Emission Levels in BAU and Updated NDC 2022
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Updated NDC 2022

GHG reduction by sectorin 2030in the case of Unconditional NDC 30%

216 1.1 2.6

-_

163 - Unconditional 30

-} Conditional _10

Solar PV with battery storage

Wind replacing coal and lignite
Biomass replacing coal

Electric cars and bikes

High biofuel blends in transport

Shift from coal to NG in industry
Efficient motors in industry

Electric kiln replacing fossil fuel kiln in
industry

Updated Energy IPPU Agriculture Waste
NDC (Uncon_30)

2030 Mitigation in 2030




GHG Reduction Potential and Cost in Electricity Generationin2030

Abatement Cost
(USD/tCO,)

100 +

GHG Abatement Cost Curve in Power Sector in 2030 in Conditonal NDC

Solar with battery replacing coal plant
Wind replacing coal
Biogas replacing NGCC
Biomass replacing coal
Wind replacing lignite
Solar replacing coal

Pulverized coal with nltrasupercritical
boiler power plant

Solar PV replacing NGCC plant

Solar PV replacing NG steam power plant

Energy efficieny improvement in NG steam power plant

Energy efficieny improvement in NGCC

Solar PV replacing fuel oil power plant

Small hvdro replacing fuel oil power plant

GHG Abatement Potential - 93 MiCO,e




Thailand CO, Emissions Removals by Sinks
CO, emission removals by sinks in LULUCEF sector

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
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Source: Thailand LT-LEDS (UNFCCC, 2022)




Carbon Neutrality in 2050
Thailand CO, emissions sources and sinks to achieve Carbon Neutralityin 2050
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2020 2025 2030 2035 2040 2045
Waste 0.26 0.24 0.24 0.24 0.22 0.20
Agriculture 1.40 1.40 1.40 1.25 1.00 0.75
IPPU 31.43 31.43 31.16 30.31 28.19 26.03
Energy 246.56 257.44 224.00 196.89 164.30 131.80
LULUCF -100.00 -103.00 -110.00 -118.00 -120.00 -120.00
Net emission 179.64 187.50 146.80 110.69 73.70 38.77

Source: Thailand LT-LEDS (UNFCCC, 2022)



Net Zero Emission in 2065
Thailand GHG emissions sources and sinks to achieve Net Zero Emission 2065
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2015 2020 2025 2030 2035 2060 2065

-200

Waste 16.00 18.00 17.17 17.39 17.19 11.58 10.84
Agriculture 52.17 57.00 56.23 55.07 53.09 4319 41.20
IPPU 31.07 32.00 32.17 31.90 31.03 19.69 17.28
Energy 242.02 250.77 261.62 228.63 196.77 65.81 50.69
LULUCF (90.26) (100.00) (103.00) (110.00) (118.00) (120.00) (120.00)
Net emission  250.99 257.77 264.20 222.99 180.07 20.28 (0.00)

Source: Thailand LT-LEDS (UNFCCC, 2022)



e YEAR 2065
4\ Solar electricity generation 217,804 312,202
> (GWh)

PV installed capacity (GW) 62 71
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Technology Selections to Achieve

Updated NDC and Thailand’s Revised LTS Targets

Efficiency improvement in power plants

Use of renewable energy (biomass,

biogas, solar, wind) ®  Phase down of coal power plants
Phase out of oil power plants "  59% share of Solar and Wind

2055} ¢ 2060 }% 2065
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®  Solar/wind with battery storage ®  CCS & BECCS technologies Combined cycle natural gas used best in class

65% share of solar and wind power

2035 }{ 2040 | ZOESIR
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Phase out coal power plants

Net zero emission electricity

Source: Thailand LT-LEDS (UNFCCC, 2022) Biomass-based generation fully equipped with CCS technologies




Technology Selections to Achieve
Updated NDC and Thailand’s Revised LTS Targets

"  Efficient engine vehicles (gasoline & diesel) Enorgy in Transpon

®  Renewable energy (E10, E20, E85, B10, B20)

" FElectric train

= 30@30
Phase down of IC engines
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Most efficient IC engine vehicles Most efficient IC engine vehicles with biofuels
"  Renewable energy (E10, E20, E85, B10, B20, B100) ®  High share of electric vehicles, XEV = 69%

B FElectric vehicles ®  Fuel cell vehicles

Source: Thailand LT-LEDS (UNFCCC, 2022)
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Technology Selections to Achieve
Updated NDC and Thailand’s Revised LTS Targets

Efficient lighting technologies

| L
Efficient cooling technologies Enargy In Ind "Strles

Efficient motor technologies
Efficient boiler
Renewable energy (bioenergy)
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Most efficient lighting technologies
Most efficient cooling technologies ®  Most efficient electrical devices
Most efficient motor technologies ®  Most efficient boiler

Most efficient boiler

" Renewable energy (bioenergy)
Renewable energy (bioenergy)

Source: Thailand LT-LEDS (UNFCCC, 2022)



Technology Selections to Achieve

Updated NDC and Thailand’s Revised LTS Targets

™ Clinker substitution
W Substitution of refrigerant

{2035 }{ 2040 | Q205NN

Source: Thailand LT-LEDS (UNFCCC, 2022)

™ CCS in cement industry

t 2060 o 2065 |
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Technology Selections to Achieve
Updated NDC and Thailand’s Revised LTS Targets

®  Improved rice cultivation practice

- Alternate wetting and drying Agl'iﬁ"lt“l'ﬂ

- Mid-season drainage (MSD)

- Incorporation of straw

- Direct dry seeded rice
- Early maturing varieties

®  Dome digester

® Lifestyle changes (change in how we eat)
1

I
I
I

é

Source: Thailand LT-LEDS (UNFCCC, 2022)
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Technology Selections to Achieve
Updated NDC and Thailand’s Revised LTS Targets

Community waste management

Recycling of municipal waste

Industrial wastewater treatment

Community wastewater treatment

{2035 }f 2040 | {2045 SR20500)

"  Reduction in municipal solid waste through

t 2060 o 2065 |

behavioral changes
®  Efficient use of water

Source: Thailand LT-LEDS (UNFCCC, 2022)



Macroeconomic Impacts and Cost-Benefit Analysis

Updated NDC2030
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Conclusion

* AIMmodels can be used for policy analysis
* Projection of local emission and impacts using AIM models
 Analysis of climate policies and local air pollutants
 Co-henefit analysis
- Marginal abatement cost
« Carbontax policies, etc.

 Opportunities for young researchers to write research paper using AIM family of

models as analytical tools.

33
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