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Trends of GHG Emissions and Total Final Energy Consumption 
2000-2017
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THAILAND’S GHG EMISSIONS & MITIGATION 
NDC 2030
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20%GHG mitigation

- Power 24 MtCO2eq

- Industry 43 MtCO2eq

- Transport 41 MtCO2eq

- Residential 4 MtCO2eq

- Commercial 1 MtCO2eq

- IPPU 0.6 MtCO2eq

-Waste 2 MtCO2eq

Total GHG mitigation

115.6 MtCO2eq
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MASS RAPID TRANSIT IN BANGKOK

Source:  Mass rapid transit authority of Thailand

2019 Bangkok area Bangkok Area, 2025+

Monorail, Government Complex, 2021+
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COVID19 Effects



LTS
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Thailand’s Accelerated NDC 2030 and 
2-degree 2050 scenarios

Without any climate policy
Business-as-
usual (BAU)

Two scenarios assuming GHG reductions of 
20% & 25% in 2030, then declining to meet 
Thailand 2°C target in 2050.

Extended NDC 
2-degree 2050 

• Three scenarios assuming an accelerated GHG 
reduction targets of 30%, 40% and 50% in 
2030, then declining to meet Thailand 2°C 
target in 2050.

Accelerated NDC 
for 2-degree

Note: This research was support by IGES in FY2020.
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SCOPE of Thailand LTS 2050
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Note: National Institute for Environmental Studies (NIES), Japan
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Energy consumption in 
the power sector

Power Generating Technologies

Electricity 
demand

Natural gas

Coal

Hydro

Biogas

Biomass

MSW

Wind

Solar

Existing technologies
Renewable energy 

technologies



10

Energy consumption 
in building sector

Kerosene

Charcoal

Paddy husk

Fuel wood

LPG

Electricity

Solar

Technologies in Buildings

Heating

Entertainment

Cooking

Others

Service demand 
in building sector

Lighting

Heating

Cooling

Cooking

Others

Lighting Cooling
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Manufacturing Industries
9 Sub-sectors:

(Food and beverage)

(Textile)

(Wood)

(Paper and pulp)

(Chemical)

(Non-metallic)

(Basic metal)

(Fabricated metal) 

(Others)
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Energy consumption 
in the transport 

sector

Road Transport
Service Technologies

Service demand 
in the transport 

sector

Gasoline

Gasohol

Diesel

Fuel oil

Jet fuel

CNG

LPG

Biodiesel

Electricity

Passenger 
kilometers

Ton 
kilometers

Cleaner and efficient 
technologies

Existing technologies 
by mode
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Transport Sector

Domestic Transport

Mode

Type

Road Rail Water Air

Pass. Pass. Pass. Pass.Frei. Frei. Frei.



Methodology Framework of AIM/CGE*
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*Note: National Institute for Environmental Studies (NIES), Japan
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Thailand 2-degree scenario

2005 2020 2030 2040 2050
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GHG Emissions in Energy sector in BAU
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GHG Emissions in BAU
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ENERGY
65.8%

IPPU
0.4%

WASTE
0.7%

AGRI
1.9%

LULUCF
5.6%

CCS (Power & Industry)
25.7%
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2-Degree Target
compared to BAU 

2050



Agriculture GHG Mitigation
(tCO2eq/unit/year)

Sources

Enteric Fermentation (head)

Improved   feeding   0.45 (Hoa, Hasegawa, & Matsuoka, 2014) 
(Hasegawa & Matsuoka, 2012)High genetic merit 0.32

Manure Management (head)

Dome digester 0.62 (Hoa, Hasegawa, & Matsuoka, 2014)
Daily spread of manure 0.33

Rice Cultivation (hectare)

Midseason drainage 0.39 (Hoa, Hasegawa, & Matsuoka, 2014)
Rice straw management 0.45

Agricultural Soil (hectare)

High efficiency fertilizer 
application

0.65 (Hoa, Hasegawa, & Matsuoka, 2014)

Slow-release fertilizer 
application

0.76

Tillage and residue management 0.08

CMs in Agriculture

19
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Thailand’s GHG Emissions in 2D Target Pathway
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Thailand’s GHG Emissions in 1.5D Target Pathway
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Thailand’s Long-erm Strategy in GHG Mitigation 2050

1. 2D Net Emissions in 2050 = 200 MtCO2eq.

2. 2D Target in 2050

• Energy = 220 MtCO2eq 

• IPPU = 34 MtCO2eq 

• Waste = 16 MtCO2eq

• Agri = 50 MtCO2eq

• LULUCF = -120 MtCO2eq

3. Peak emissions at 370 MtCO2eq in 2030-2035.

4. Thailand’s Net-zero emissions in 2090 following 2D pathways of IPCC.

5. The 1.5D for Net-zero emissions in 2050 is not feasible under given assumptions.



23

GDP losses

GDP loss
%

2D 1.5D
2030 -2.61 -9.22

2040 -6.60 -6.04

2050 -18.01 -66.47
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Thailand’s cement industry 
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Strategy

4

Climate change 

awareness

Strategy

5

Capacity building

Strategy

1

BECCS

• Biomass co-
firing in cement 
kilns

Strategy

3

CO2 emission 

taxes

Strategy

2

Stringent RE

• Electricity 
generation

• Vehicle

Conclusions

• By imposing CO2 emission taxes in SSP scenarios, CCS technology will be selected from 2022 to 2031.

• Cumulative CO2 reduction from CCS will range from 300 to 410 Mt CO2.

• Carbon tax rate of US$ 500/t CO2 will enforce the cement manufacturers to install the CCS in 2022
(SSP1), 2030 (SSP2) and 2031 (SSP3).
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Thailand’s mid-century greenhouse gas emission pathways to achieve the 2⁰C target

Achiraya Chaichaloempreecha1, Puttipong Chunark1, Tatsuya Hanaoka2, Bundit Limmeechokchai1

1Sirindhorn International Institute of Technology, Thammasat University, Pathumthani 12120, Thailand
2National Institute for Environmental Studies, 16-2 Onogawa, Ibaraki, Tsukuba, 305-8506, Japan
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Thailand GHG emissions pathways including removals from LULUCF



30

Thailand’s long-term GHG emission strategy

Thailand will achieve its peak greenhouse gas 

emissions in 2030 and the net-zero greenhouse gas 

emissions within the second half of this century 

or as early as possible.

….

Thailand will be the carbon neutral country by 2065...



Thank you

Khob Khun Krub

Arigato
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