
Thailand’s Road to Net-Zero Emissions: 
An Analytical Perspective using AIM

The 31st AIM International Workshop
National Institute for Environmental Studies, Japan

22-23 July, 2025

Bundit Limmeechokchai, Pornphimol Winyuchakrit (Thammasat University)
Salony Rajbhandari,  Achiraya Chaichaloempreecha (NIES)



GHG Inventory in Thailand’s BTR1
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THAMMASAT DESIGN SCHOOL (TDS)Source: Thailand’s BTR1 (UNFCCC, 2024)
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Reaffirmed Targets: Carbon Neutrality 2050

Source: Thailand LT-LEDS (Revised Version)_08Nov2022.pdf (unfccc.int)

https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf
https://unfccc.int/sites/default/files/resource/Thailand%20LT-LEDS%20%28Revised%20Version%29_08Nov2022.pdf


Thailand NDC Action Plan: Approved by Cabinet on 11 Dec. 2024

Sectoral Emissions Mitigation Targets by 2030

Source: NDC Action Plan (DCCE, 2024)



Kubota Smart Farming
Changing the Way We Farm



Public Hearing on Thailand’s NDC 3.0 Targets (27 March 2025)



AIM Training at Department of Climate Change & Environment

28-30 May 2025, Bangkok



3-day AIM/ExSS Training in Bangkok (May 29, 2025)



3-day AIM/ExSS Training in Bangkok (May 30, 2025)







Thailand’s Transport 
study using AIM/Enduse 

and AIM/Transport

Highlights :

• Mass transit plus advanced technologies significantly cuts transport emissions. 

• A clean electricity grid further reduces emissions from EVs and electric trains. 

• Hydrogen-powered FCVs crucially decarbonize freight in deep reduction scenarios.

• In investing, mass transit is more cost-effective than private vehicles.



Methodology

• This study develops an 
integrated model linking two 
Asia-Pacific Integrated Models 
(AIMs): AIM/Transport, which 
projects transport demand 
and modal shifts, and 
AIM/Enduse, which evaluates 
energy use and emissions 
under different policy and 
technology scenarios.

• With the integration of the 
transport demand and 
mitigation scenarios, a total of 
10 scenarios are produced.



Energy Consumption

• Due to COVID-19's temporary impact on demand, the TDL scenario shows an 8.2% decrease in 
total transport energy consumption versus the REF scenario.

• By 2060, expanded mass transit will lower energy consumption by 23.6% in the TDM scenario.

• Adopting advanced technologies reduces energy consumption even more.



GHG Emissions

• In the REF, TDL, TDP, and TDM scenarios, reliance on current technologies causes GHG emissions to rise, driven 
by growing energy consumption and transport demand.

• Advanced technologies can reduce emissions significantly. Compared to 2020 levels, reductions are 24.3-26.0% in 
DC and 36.2-40.8% in DDC.

• A decarbonized electricity mix would further cut transport emissions by approximately 8% compared to the 
current mix.



Investment Cost

• Investment costs for decarbonization rise over time. As a share of GDP, these investments also grow, but at a 
slower rate than the absolute costs.

• The TDL_DDC pathway is the most resource-intensive, with investment costs reaching approximately 5% of GDP.

• This high ratio is driven by the greater cost of private transportation investments compared to mass transit 
systems.



Thailand’s Power Sector Decarbonization Analysis using  AIM/CGE Model

Key Message:

• Disaggregation in electricity production is important for quantifying the economic impacts of carbon 
mitigation.

• Deployment of natural gas-based CCS and BECCS technologies are crucial to decarbonize the power sector.

• Increasing power generation costs, negatively impacts household consumption and leads to economic loss.



Methodology
• Exogenous Parameters

• Available resources

• Cost and efficiency of 
technologies

• Sectoral energy demand

• Endogenous Parameters

• Energy consumptions

• Emissions

• Total investment and O&M costs

Bottom-up

AIM/Enduse Model

• Exogenous Parameters

• National economic accounts

• Environmental information

• Elasticities

• Productivities and technology inputs

• Endogenous Parameters

• GDP and economic production

• Household and government 
consumptions

• Trade

• Carbon price

• Emissions

• Energy uses

Top-Down

AIM/CGE Model

Electricity generation mix
Carbon capture and storage
Technological advancement

Change in energy technologies
Change in economic productivity

Soft-linking



135a Coal

135b Natural Gas

135c Oil

135d Biomass

135e Hydro

135f Solar

135g Wind

135h Others 19

Classification in the 2015 Input-Output Table of Thailand
The I/O table developed by the NESDC is originally classified into 180x180 sectors

❖ Total value of each commodity 
is allocated in proportion to the 
electricity generation share by 
technology

❖ Annualized capacity cost is used 
for disaggregating the operating 
surplus & depreciation among 
the various electricity 
generation technologies

❖ To reduce the computational 
time, the original 180 sectors 
have been grouped & 
consolidated into 32 
production sectors, including 
five energy sectors 

Source: NESDC (2021)



GHG Emissions Trajectory

Baseline scenario: Assumes the 
continuation of existing climate policies as of 
2015, without implementation of any new 
measures.

Two-degree reference: Aligned with the 
IPCC’s two-degree pathway, under which 
Thailand is projected to achieve net-zero 
GHG emissions balancing emissions by 
sources with removals by sinks by 2090.

Net-Zero emission: Aligned with the IPCC’s 
1.5-degree pathway, this scenario envisions 
Thailand reaching net-zero GHG emissions 
by 2065, with emissions from sources 
balanced by removals from sinks post-2050.

The LULUCF sector is assumed to contribute a 
consistent carbon removal of 120 MtCO2 annually 
from 2037 onwards.
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Electricity Generation Mix
• Baseline

• Natural gas dominant
• Renewable share increase from 11.2% 

in 2015 to 24.8% in 2050 & 24.3% in 
2065

• Solar share 1.3% in 2015 to 12.8% in 
2065

• 2DREF
• Renewable share increase to 31.8% 

in 2050 & 35.8% in 2065
• Solar share 17.9% in 2065
• Coal CCS, Natural gas CCS & BECCS

• NZE2065
• Renewable share increase to 

almost 80% in 2065
• Solar share 46.2% in 2065, includes 

both solar with & without battery 
storage

• Natural gas CCS & BECCS



Carbon Capture & Storage Play a Key Role in Carbon 
Removal in Power Generation



National GDP

Thai economy will experience 
a GDP gain during 2025-2040 
in the NZE2065 scenario 
while a GDP loss of 0.5% in 
2045 to 4.7% in 2065



Household and Government Final Consumption Expenditure

Observed negative impact on household consumption, 
resulting in GDP loss in the NZE2065 scenario With increasing GHG emission reduction efforts towards 

achieving NZE2065, consumer spending on goods & 
services declines due to economic downturns. In contrast, 
government consumption increases significantly to reach 
these targets



Price of Carbon Emissions

• Variation in technology choices results in 
a wide range of carbon prices

• Carbon prices are projected to rise to 
US$195 per tCO2eq in 2050 to achieve 
carbon neutrality

• Price would surge to reach US$1173 per 
tCO2eq by 2065 to achieve the net-zero 
GHG emissions target



Concluding Remarks
▪ A multi-pronged strategy is essential for Thailand to achieve its climate targets. Our findings support 

the following policy actions:

• Invest in Mass Transit: Prioritize and accelerate investments in rail & water-based public transport to 

drive modal shifts. This is the most cost-effective foundation for decarbonization.

• Accelerate Technology Adoption: Implement robust incentives (subsidies, tax credits) for EVs & FCVs, 

coupled with charging & hydrogen infrastructure development.

• Decarbonize the Power Grid: Coordinate transport policy with energy policy to ensure that the electricity 

powering EVs is clean

• Accelerate Deployment of Renewable Energy-based Power Generation: Prioritize policy instruments 

promoting rapid expansion of renewable electricity generation

• Deployment of CCS & BECCS technologies : Strategic policy measure to promote the implementation of 

CCS & BECCS in Thailand

• The potential increase in employment from green jobs could offset some of the associated economic 

losses



谢谢 ຂອບ​ໃຈ TERIMA KASIH    どうもありがとう

THANK YOU

THAMMASAT DESIGN SCHOOL (TDS-TU)
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