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Key Messages

1. Thailand’s NDC 3.0 and energy plan revisions present a critical opportunity to define a role for 
renewable-based hydrogen in applications that add-value to the energy sector. Clear policy direction 

can align hydrogen deployment with energy security and industrial decarbonisation goals while avoiding 

inefficient, non-targeted uses. Without prioritisation, widespread hydrogen application across sectors could 

increase electricity demand by around 75% by 2050, adding system-level cost, potential hydrogen imports 

dependency and planning challenges.

2. Accelerating renewable energy deployment is cost-effective to decarbonise the power sector and 
enable affordable renewable-based hydrogen. Electricity accounts for around 50% of hydrogen 

production costs, making rapid renewable scale-up essential to reaching projected hydrogen costs of USD 

5–7 per kilogram by 2030. In contrast, hydrogen blending in gas power plants delivers limited emissions 

reductions while increasing electricity costs.

3. The refining industry offers an immediate anchor for renewable-based hydrogen and a pathway to 
build a domestic green chemicals industry. As Thailand’s largest hydrogen consumer, with annual 

demand exceeding 300,000 tonnes, the refining sector can drive early adoption of renewable-based 

hydrogen to meet net-zero targets. This can also support domestic production of green ammonia, fertilisers, 

and methanol, strengthening supply-chain resilience and reducing reliance on imports.

4. In the longer term, renewable-based hydrogen can complement direct electrification in 
hard-to-abate sectors and position Thailand as a regional green industry hub. Targeted deployment in 

sectors such as steel and alternative fuels can enable deeper emissions cuts, diversify industrial supply 

chains, and deliver socio-economic benefits. Over time, this strategy can position Thailand to tap into 

growing East Asian demand for green industrial products.



1. Introduction 
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 Thailand is developing a long-term hydrogen development roadmap for the energy sector 2025-2050 
and a short-term action plan for 2025-2030. 

In September 2024, the Ministry of Energy proposed to the Committee on Energy Policy Administration 

(CEPA) the draft Hydrogen Production and Usage Development Plan for the Energy Sector 2025–2050 and 

Short-Term Action Plan (2025-2030). These plans are referred to as ‘Thailand’s Hydrogen Roadmap Plans” in this 

brief. 

The draft 25-year long-term plan (2025-2050) outlines a vision for Thailand to be commercially ready 

for hydrogen use in the energy sector by 2030 and to support the sustainable growth of hydrogen as an alternative 

fuel towards carbon neutrality. Figure 1 outlines three phases of the implementation priorities and four key strategies 

to support hydrogen production and usage in the energy sector. In addition, the planned implementation of four 

strategies for power generation, industrial and transport sectors in the draft short-term action plan (2025-2030) is 

summarised in Appendix 1. Thailand’s Hydrogen Roadmap Plans are in the final stage of development and are 

expected to be submitted to the National Energy Policy Council (NEPC) for approval in 2026.



Figure 1 Summary of Draft Hydrogen Production and Usage Development Plan 
for the Energy Sector 2025-2050
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Strategy 1:
Market development

and
incentivisation

Strategy 4:
Regulations

and standards

Strategy 2:
Research and

support to
domestic
industries

Strategy 3:
Infrastructure
development

Improve regulations and standards for
hydrogen production, safe transportation,
and storage and distribution, in the energy sector

• Develop transmission and
distribution systems for co-firing

• Develop storage and refuelling
infrastructure

• Develop hydrogen and ammonia
technology infrastructure

• Promote research and
development of
new business models 

• Develop pilot projects
• Provide incentives and support for 

hydrogen end-users
• Develop price mechanism/offset 

measures for GHG reduction

• Develop financial and
investment support measures for entrepreneurs

• Develop carbon-market mechanism

4 Strategies

Short-term (2025-2030)
Preparation Phase

Medium-term (2031-2040)
Early Commercialization Phase

Long-term (2041-2050)
Growth Phase 

• Develop pilot projects
• Assess co-firing power plants

with more than one type of fuel

• Develop hydrogen market 
for heat to replace fuel oil 
and LPG in industrial sectors

• Develop hydrogen market 
for transport focusing on 
truck and FCEV

• Develop 10-20% hydrogen 
blending in the natural gas
pipeline network

• Advance technologies to
transport hydrogen more
cost-effectively

Source: Information from Thansettakij (2025) and Senate’s Subcommittee (2025)  
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Thailand remains in the early stages of hydrogen development. The implementation of pilot projects across 
the energy sector marks a crucial shift from exploratory R&D to pilot-scale commercialisation.

Thailand currently produces hydrogen mainly from fossil gas for use in refineries. The country is exploring 

low-carbon hydrogen production such as renewable-based and fossil-based1 hydrogen with carbon capture and 

storage (CCS), as decarbonisation pathways. However, projects entering pilot-scale commercialisation focus on

renewable-based hydrogen, demonstrating tangible progress toward industrial-scale adoption. 

Major Thai energy players such as The Electricity Generating Authority of Thailand (EGAT), PTT Public 

Company Limited (PTT) and Bangkok Industrial Gas (BIG), are driving these pilot projects in power, industrial and 

transport sectors in coordination with international partners such as Japan, Germany, and South Korea. 

Ongoing initiatives include: 

• a 300-kilowatt wind–hydrogen hybrid demonstration project at Lam Takhong Dam; 

• a green hydrogen and ammonia production pilot project in Krabi; 

• a feasibility study on hydrogen co-firing technologies in power generation with a signed MOU between EGAT 

and Mitsubishi Heavy Industries, Ltd. (MHI) of Japan; 

• the Saraburi Green Industrial Cluster Feasibility Study exploring low-carbon methanol using renewable 

hydrogen and CO2 from the cement sector;

• the Japan-Thailand Green Transformation (GX) Partnership supporting hydrogen value-chain development;

• transport sector pilots, including the PTT–BIG–Toyota collaboration to establish commercial hydrogen supply 

for industrial users and mobility pilots, including a hydrogen refuelling station pilot, supporting the use of 

various Fuel Cell Electric Vehicles (FCEV) like heavy-duty trucks, buses, and forklifts in Chonburi and 

Rayong.

On the demand side, current hydrogen consumption is concentrated in the industrial sector, particularly in oil 

refineries. There is no large-scale hydrogen demand for the energy sector, including transport, industrial and power 

sectors. Development of hydrogen demand in these sectors requires government support through both policy and 

regulatory instruments.

 Today, around 99% of global hydrogen production uses unabated fossil fuels, primarily fossil gas and coal (IEA, 2025). The most common process is
steam-methane reforming (SMR), which uses fossil gas as feedstock. In certain regions where coal is widely available, gasification of coal is also used
for hydrogen production.

1
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Collaboration between government and the private sector is crucial for shaping hydrogen policies and 
market development. 

The Hydrogen Thailand Association (formerly the Hydrogen Thailand Club2), established by the 

government and private stakeholders, is expected to play a key role in shaping regulations, policies, roadmap, and 

the development of Thailand’s hydrogen market. In 2023, The Ministry of Energy established a working group, 

chaired by the EPPO Director-General and comprising government agencies, EGAT, PTT, The Federation of Thai 

Industries (FTI) and the Hydrogen Thailand Association. 

The working group is tasked with developing a hydrogen short-term action plan (2025–2030) and 

necessary regulations and standards for hydrogen production and use in the energy sector as well as facilitating the 

implementation of hydrogen-related pilot projects and studies. It acts as a key mechanism for inter-ministerial 

coordination (e.g., Ministry of Energy, Ministry of Natural Resources and Environment, and National Economic and 

Social Development Council) to integrate hydrogen development targets and ensure cross-sectoral harmonisation 

across energy, industry, and transport planning.

Thailand has officially recognized hydrogen as a fuel–a key step for establishing necessary legislation 
governing its use.

In October 2025, a Ministerial announcement was issued designating Hydrogen and Ammonia as ‘fuel 

oils’ to pave the way for development of safety regulations as fuel uses for electricity generation, industrial heating 

and the transport sector. The Department of Energy Business (DOEB) will draft regulations during the fiscal year 

2026-2027, covering necessary legislation for storage depots, pipelines, transport tanks, service stations and 

facilities using hydrogen and ammonia. Engineering safety and environmental legislation to ensure safe and 

sustainable use of hydrogen and ammonia fuels will be drafted during FY 2027-2029. 

Thailand’s new NDC 3.0 and revisions to national energy plans create a strategic opportunity to clearly 
define no-regret uses of hydrogen in the energy sector.

In November 2025, Thailand submitted its updated NDC 3.0 to the UNFCCC, a net-zero emissions 

target for 2050 and a milestone target to reduce net greenhouse gas emissions to 152 million tCO2eq by 2035. 

Thailand has listed various hydrogen-related technologies for investment needs and prioritization to help 

decarbonize the energy sector in the near term (2031–2035), specifically for co-firing in power plants and hydrogen 

uses in transport sector (ships, trucks, and trains). As these technologies are currently defined as non-commercial 

or commercially emerging, the country is opening opportunities for international support. For 2050, Thailand’s 

Long-Term Low Greenhouse Gas Emission Development Strategy (LT-LEDS, submitted in 2022) targets renewable 

hydrogen uses in hard-to-abate industrial sectors by 2045, including iron and steel, aluminium, and cement. This 

LT-LEDS may be revised to reflect more ambitious hydrogen targets to achieve the newly announced net-zero by 

 Established in 2019 to promote hydrogen technology in the country with over 80 member organisations including PTT, Toyota Motor, BIG, Department of
Alternative Energy Development and Efficiency (DEDE), Energy Policy and Planning Office (EPPO), Chiang Mai University, and GIZ. The club has just
transitioned into a new association in October 2025.

2
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Following the official appointment of the new Energy Minister in September 2025, Thailand is updating its 

national energy plans (NEP) to align with the NDC 3.0. The NEP is a comprehensive framework for energy sector 

that includes the Power Development Plan (PDP) and the Alternative Energy Development Plan (AEDP). 

The upcoming PDP is expected to incorporate a 5% blend of hydrogen with natural gas for power generation starting 

in 2030 (with the blending proportion reviewed every ten years). Concurrently, the upcoming AEDP aims to promote 

hydrogen as an alternative fuel for industrial heat (about 10 KTOE) and the transport sector (about 4 KTOE) by 2037 

(Energy News Center, 2025; Prakobchart, 2025). The ongoing finalisation of the Thailand Hydrogen Roadmap Plans 

and the updates of PDP and AEDP offer a crucial opportunity to strategically define the long-term role of hydrogen 

in the energy sector and clearly set no-regret targets that support Thailand’s energy transition efficiently and 

cost-effectively on the path to net-zero. 

This policy brief aims to provide a comprehensive overview of no-regret uses of hydrogen in Thailand’s 
energy transition.

• Section 2, “The role of climate-neutral hydrogen in achieving net-zero” outlines global trend in hydrogen 

development and the role of hydrogen in achieving a net-zero future in Thailand.

• Section 3, “Suggestions towards no-regret hydrogen applications in Thailand” highlights suggestions for 

no-regret hydrogen applications.

• Section 4, “Policy Recommendations: No-Regret Strategies for Thailand’s Hydrogen Deployment in Energy 

Sector” summarises a proposed policy suggestions for hydrogen building on existing draft Thailand Hydrogen 

Roadmap Plans and offers guidance for policymakers and stakeholders based on no-regret uses of hydroge
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2.  The role of climate-neutral hydrogen 
     in achieving net-zero

Renewables and direct electrification will play a more prominent role in achieving net-zero globally.
Global energy scenarios estimate that renewables and direct electrification can mitigate around 50% of total 

emissions, positioning them as the main drivers for a net-zero future. Low-carbon hydrogen can mitigate around 

12% of total emissions (Agora Industry, ICCT and RAP, 2025), positioning it as an important but secondary carbon 

abatement strategy to direct electrification. Global energy scenarios project hydrogen’s share in final energy 

demand to increase in a range between 5% to 14% by 2050 (Agora Industry, ICCT and RAP, 2025). For Southeast 

Asia, the projections are in line with global scenarios, with direct electrification accounting for around 52% of total 

final energy consumption in 2050, compared to only 4% for hydrogen in the same timeline (Agora Energiewende and 

Agora Industry, 2024).

Although low-carbon hydrogen is essential to achieving net-zero, its global deployment is progressing 
more slowly than anticipated.

Current limitations in the supply chain suggest that large-scale availability is limited in the short-term, 

highlighting the importance of realistic planning and prioritisation of its use. For example, based on projects that 

have already reached the final investment decision or are currently under construction, global electrolysis capacity 

is projected to expand from about 2 GW in 2024 to roughly 26 GW by 2030 (IEA, 2025). The scaling-up of a 

hydrogen economy in different geographies is affected by a few important factors: regulatory and demand 

uncertainty, delays in implementing support schemes, licensing and permitting issues, and operational challenges 

when scaling up technologies (IEA, 2024).

Hydrogen should be prioritised for no-regret applications where electrification is not feasible. 
A slower-than-expected scale-up of hydrogen is prompting a more pragmatic view of where it can add real 

value. Because supply will remain limited in the near term, hydrogen needs to be used selectively to ensure 

infrastructure investments are efficient and the benefits of a hydrogen economy are realised. Direct electrification 

should remain the primary decarbonisation route wherever it is technically and economically feasible, with hydrogen 

focused only on applications that are difficult to electrify or that clearly qualify as no-regret. Figure 2 provides 

guidance for policymakers on no-regret hydrogen applications in different sectors with a long-term perspective to 

2050. While some of these applications are not particularly relevant to the Thai context (e.g. heating grids and 

building-level heating), this paper will discuss others in more detail, such as those in the industry, power and transport 

sectors.

2.1 Strategic Use of Hydrogen: No-Regret Applications
      and Infrastructure Implications
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Figure 2 Prioritization for low-carbon hydrogen applications for climate neutrality by 2050

The magnitude of hydrogen production and use should be planned strategically against the implications on 
energy resources and infrastructures. 

The production of hydrogen will have a significant impact on Thailand's energy resources. Producing 

hydrogen from fossil fuels with CCS could increase vulnerabilities around energy security and dependency on fossil 

gas imports. Conversely, the no-targeted use of renewable-based hydrogen could imply a misuse of renewable 

energy resources, limiting their use for other necessary applications in power generation. Therefore, failing to 

prioritise hydrogen applications3 in Thailand could lead to power demand being 20% higher in 2030 and 75% higher 

in 2050 compared to a scenario that prioritises electrification (Müller et. al., 2024). To meet the significantly higher 

power demand for hydrogen production in a scenario where electrification is not a priority, Thailand would need to 

deploy renewables at an unprecedented pace (Agora Energiewende and Agora Industry, 2024). The additional 

domestic hydrogen production would require 155% more wind, as solar photovoltaic (PV) increase reaches the 

limits of the considered PV potentials within this scenario. Therefore, Thailand would need to import hydrogen to 

meet demand (Müller et. al., 2024).

Countries are shifting from broad hydrogen commitments to the rollout of concrete support schemes, 

auctions, and deployment initiatives. Many are beginning to operationalise their hydrogen strategies across the 

entire value chain—ranging from production incentives to infrastructure planning and end-use pilots. As shown in 

Table 1, governments are adopting diverse approaches depending on their resource base, industrial structure, and 

anticipated role in future hydrogen markets. These international developments provide relevant insights for Thailand 

as it considers how to prioritise hydrogen within its broader energy transition.

 The modelling exercise uses a scenario where hydrogen needs to be used increasingly in all applications where this is a viable option (e.g. higher share
of fuel cell trucks and industrial hydrogen boilers instead of battery electric vehicles and heat pumps) (Müller et. al., 2024).

3

→ Fig. 6Need for molecules in addition to green electrons

Agora Energiewende and Agora Industry (2021). 
1 Hydrogen may also be used as a reaction agent and/or feedstock in bio-refineries. 
2 After using renewable energy, ambient and waste heat as much as possible. Especially relevant for large, existing district heating systems with high  
  flow temperatures. Note that according to the UNFCCC Common Reporting Format, district heating is classified as being part of the power sector. 
3  Series production currently more advanced on electric than on hydrogen for heavy-duty vehicles and buses. Hydrogen heavy-duty to be deployed 
currently in time only in locations with synergies (ports, mines, industry clusters). 
4 Depending on distance, frequency and energy supply options.
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Country Policy framework
& instruments

Importer /
Exporter

Production
target & source

Key applications
(by sector)

United 
States

National Clean Hydrogen 

Strategy & Roadmap 

(2023); IRA 45V 

production tax credit; 

federal hubs & 

Department of Energy 

program.

Potential 

exporter

10 MMT by 2030, 

20 MMT by 2040, 

50 MMT by 2050; 

include both 

renewables-based 

and fossil + CCS.

2030 focus on refinery and 

petrochemicals, long-term 

on heavy industry (steel, 

refining), long-haul 

transport, energy storage.

Australia National Hydrogen 

Strategy (2024); export 

corridors; hubs; state 

strategies.

Exporter Government 

signaling: 200 kt/yr 

by 2030 (export) and 

≥15 Mt/yr by 2050 

(renewable H2).

Exports (Japan/Korea), 

green ammonia/methanol, 

industrial fuel switching, 

mobility pilots.

Japan National Hydrogen 

Strategy (2023); 

public-private ¥15T 

program; power sector 

ammonia co-firing pilots.

Importer 3 Mt/yr by 2030; 

~12 Mt/yr by 2040; 

~20 Mt/yr by 2050; 

diversified sources 

incl. renewable 

based, fossil CCS, 

and NH3.

Power (coal/NH3 co-firing), 

industry & mobility (FCEVs), 

import chains.

Germany National Hydrogen 

Strategy (2023); H2Global 

auctions; Development of 

a hydrogen transmission 

grid of more than 9 700 

km by 2032. Develop 

R&D and build strong 

international partnerships.

Importer 

(limited 

domestic)

Target 10 GW 

electrolysis by 

2030 (domestic)

Steel & chemicals, transport 

(H2/FCEV), power 

balancing; infrastructure 

build-out.

Table 1. Hydrogen policies on production and application in selected countries4

 4 Source: The United States— U.S. National Clean Hydrogen Strategy and Roadmap; Germany—National Hydrogen Strategy Update, Factsheet Germany's 
National Hydrogen Strategy Update 2023_0.pdf, Germany | European Hydrogen Observatory; Australia—Australia’s National Hydrogen Strategy - DCCEEW, 
Labor’s new ‘renewable hydrogen’ targets aim for Australia to produce 15m tonnes by 2050 | Hydrogen power | The Guardian; Japan—20230606_5.pdf, JERA 
ends ammonia co-firing trial at coal power station with positive results | Reuters; Singapore—Singapore Launches National Hydrogen Strategy to Accelerate 
Transition to Net Zero Emissions and Strengthen Energy Security, 6396f5b34d8563da6f7bcbb2_Singapore National Hydrogen Strategy Oct 2022.pdf; 
Indonesia—Indonesia's national hydrogen strategy sets stage for pilot projects, new investment | S&P Global; Vietnam—Vietnam aims to produce 
100,000-500,000 tons of hydrogen a year by 2030 | Reuters, Decision 165/QD-TTg 2024 approve  Vietnam's Hydrogen Energy Development Strategy through 
2030; Malaysia— meesty.sarawak.gov.my/web/attachment/show/?docid=RDdQa-
DYxL2kxN0ExeWVCam02M1Q1QT09OjrRuJNkl55OM_YpNHtHRaUg&utm_source=chatgpt.com,
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Country Policy framework
& instruments

Importer /
Exporter

Production
target & source

Key applications
(by sector)

Singapore National Hydrogen 

Strategy (2022); ammonia 

bunkering; R&D 

“pathfinder” projects; 

S-Hub CCS planning.

Importer / 

trading hub

Hydrogen could 

supply up to 

~50% of power by 

2050 (mainly via 

ammonia).

Industry, aviation, shipping, 

and power.

Indonesia National Hydrogen 

Strategy (2023) + 

Hydrogen & Ammonia 

Roadmap (2024); 

emerging CCS hubs.

Mixed; 

potential 

exporter

Pilot projects from 

solar and 

geothermal.

Fertiliser/ammonia, refining, 

power peaking, transport; 

export hydrogen derivatives.

Malaysia Hydrogen Economy and 

Technology Roadmap 

(2022–2030); Sarawak 

hydrogen strategy; active 

CCS partnerships 

Exporter Renewable and 

fossil CCS 

hydrogen 

(Sarawak flagship 

projects).

Fertiliser, chemical, and 

methanol sector, 20% 

blending with fossil gas in 

power generation

Vietnam Hydrogen Strategy 

(Decision 165/QD-TTg, 

Feb 7 2024).

Potential 

exporter and 

domestic use

100–500 kt/yr by 

2030; 10–20 Mt/yr 

by 2050; prioritizes 

renewable based 

hydrogen.

Fertiliser and petrochemical 

sector, steel. Pilot on power 

(ammonia cofiring)

A shift towards more hydrogen production and use will have implications on existing and new energy 
infrastructure.

For use in the power plants, gas turbines and combustion systems needs to be retrofitted to accommodate 

the unique combustion characteristics of hydrogen (such as high flame speed, low energy density, high diffusivity 

and corrosiveness) with retrofit requirements increasing hydrogen co-firing or blending ratios rise.

Gas pipelines and storage infrastructure also require upgrades or new additions to address safety and 

combustibility concerns. While retrofitting gas pipelines into hydrogen is significantly cheaper than new builds, the 

usable capacity drops to around 60% of the original pipeline rating due to technical constraints (IEI, 2025).

Adapting Liquefied Natural Gas (LNG)-based infrastructure to one adapted to liquid hydrogen and low-carbon 

ammonia is currently subject to several technical and economic uncertainties, and most probably will incur in extra 

costs for its adaptation (Agora Energiewende and Agora Industry, 2024). 
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New midsize LNG terminals cost between USD 5-8 billion (EPC Intel, 2024), and if they are planned to be 

hydrogen-ready, the initial Capital Expenditure (CAPEX) of LNG terminals is estimated to increase by 10% to 20% 

(Riemer et al., 2022).

Given the high upfront capital investment and cross-sectoral interaction as well as declining long-term gas 

demand (driven by LNG availability and competitive renewables), countries must carefully assess the interaction 

from a system perspective. This helps ensure hydrogen production is not disproportionately prioritised in ways that 

adds burden to grid infrastructure.

Thailand can carefully assess and plan hydrogen production to efficiently develop necessary hydrogen 
transport and storage infrastructure.

First, there is a need to evaluate the potential of geological storage (salt caverns) in Thailand as the most 

cost-effective hydrogen storage option. To date, there are only preliminary studies highlighting this potential in the 

Northeast (Pajonpai, et.al, 2022), a region far from major industrial users. A clearer understanding of this potential 

would help identify areas for renewable-based hydrogen production and assess synergies with power, industry and 

trade infrastructure. Coordinated planning and investment across energy and industrial infrastructures can mitigate 

extra transport cost for hydrogen via pipelines. It can also open opportunities for new industrial and commercial 

zones in regions with strong renewable resources, viable geological storage, and other beneficial aspects such as 

availability of carbon and ports for trade of hydrogen-based industrial products (see Section 3.2).

2.2 Renewable-based hydrogen to enhance energy security 
      in Thailand

Promoting fossil-based hydrogen with CCS in Thailand increases vulnerability to the volatile global gas 
market. 

 Thailand’s domestic fossil gas resources are fundamentally limited, making reliance on the global LNG 

market a source of price volatility and geopolitical risks (CASE, 2025). For instance, following Russia’s war against 

Ukraine in 2022, the price of LNG imports exceeded USD 50/MMBtu, which is three times higher than the prices in 

June 2025 (USD 13/MMBtu) (CASE, 2025). These price spikes for LNG imports directly impact hydrogen costs, as 

fossil gas is the main feedstock in its production, representing 70-90% of the cost. For instance, the cost estimations 

for fossil-based hydrogen with CCS in Thailand, using LNG imports, reached values over USD 7 per kg of H2 during 

the months with gas peak prices in 2022 and 2023 (see Appendix 2 for assumptions on the calculation). This 

vulnerability to price shocks will persist, particularly given the current geopolitical landscape and the ongoing 

tensions in the Middle East, which threaten the global supply of fossil gas and could therefore have significant 

implications for Thailand’s energy security.



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 17

Renewable energy in Thailand offers a pathway to reduce the cost of renewable-based hydrogen. 
Electricity accounts for around half of the cost of renewable-based hydrogen in Thailand. These costs could be 

reduced through cheaper generation from technologies such as solar PV which will potentially dominate the renewable 

power generation for electrolytic hydrogen production in Thailand. 

Figure 3 shows the spatial distribution of the cost-optimal LCOH for hybrid renewable (solar PV–wind) 

hydrogen production across Thailand in 2030 (the map colours represent the LCOH only and do not show whether 

hydrogen is produced from solar or wind; the PV–wind split varies by province and is determined by the 

optimisation). The modelling analysis of this study shows solar PV will provide most of the electricity supply in the 

least-cost configurations across Thailand, with meaningful wind contributions only in the southern provinces of 

Chumphon and Ranong, where solar generation accounts for 79% and 87% of the power supply, respectively. In 

those few provinces, adding wind power capacity will help balance the system — but in most places, solar power 

alone will provide the lowest Levelized Cost of Hydrogen (LCOH) in Thailand. Another factor is access to cheaper 

electrolyser technology from China due to geographical proximity, compared to technology from Western countries. 

Taking these factors into account, the cost of renewable-based hydrogen in Thailand could be between USD 5-7 

per kg H2 by 2030 (see Figure 3)

Figure 3. LCOH for hybrid  (photovoltaic and wind) production in Thailand, 2030 
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While the development of a domestic renewable hydrogen industry offers substantial energy security 

advantages by reducing reliance on volatile international gas markets (which is the key feedstock for gas-based 

hydrogen production), the staggering cost difference presents a major barrier. The cost of renewable-based 

hydrogen from solar PV electrolysis is estimated to be around USD 8-10/kg in 2025 compared to approximately 

USD 2.0-2.5/kg for fossil-based hydrogen which is currently used in refineries. Nevertheless, the volatility of gas 

prices, as observed in 2022 has result in a fossil-based hydrogen price of USD 7-12/kg, comparable with 

renewable-based hydrogen. (H2Uppp, 2023; Agora Industry, 2025). 

The Board of Investment (BOI) has offered up to eight years of corporate income tax exemption for all 

technological routes for hydrogen production (with no cap for renewable-based hydrogen), import duty exemptions 

on new equipment, and land ownership rights for foreign business entities—but interest remains limited. The lack of 

hydrogen projects using electrolysis powered by solar energy is primarily because the venture is not economically 

competitive, even after accounting for all available benefits, compared to the returns from selling solar electricity 

directly to the grid (Senate’s Subcommittee, 2025a). 

In the long run, production of renewable-based hydrogen or fossil-based hydrogen with CCS could become 

more viable if market-based instruments (such as carbon pricing mechanisms and green certificate markets), 

de-risking instruments (such as contracts-for-difference, investment and production tax credits) and regulatory 

measures (such as streamlined approval practices, preferential grid connections, etc.) are effectively implemented. 

Additionally, it should be considered that any additional gas demand for fossil-based hydrogen with a CCS route, 

would likely increase reliance on imported gas as domestic natural gas production supplied 55% of national demand 

in 2023.

The solar PV potential across Thailand creates opportunities for renewable-based hydrogen production, 
enabling the identification of potential green industrial hubs. 

Solar PV availability across the country will be key to renewable-based hydrogen production, enabling the 

identification as well as the development of new green industrial zones. As discussed in Section 2.1, this can 

facilitate the development of necessary infrastructure for the uptake of renewable-based hydrogen in the country.

For example, provinces within the Eastern Economic Corridor (EEC) host  some of the largest refineries in 

the country and could potentially achieve LCOH values below USD 6 per kg H2 by 2030 (see Figure 3, based on a 

dedicated renewables plant for hydrogen production). This would facilitate the adoption of renewable-based 

hydrogen by the Thai refining and chemical sectors (see Section 3.2), if hydrogen hubs are to be developed in the 

area. The Central area of Thailand shows similar LCOH values to the EEC and can potentially enable the uptake of 

renewable-based hydrogen to existing industries in the area. 

However, heavy reliance on solar power requires greater use of hydrogen and battery storage to ensure a 

reliable supply for industrial users, which can increase LCOH by 10-20%, depending on the availability of the 

storage options in each region. This reinforces the importance of assessing the country’s geological storage 

potential and aligning it with potential future hydrogen demand.
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3.  Suggestions towards no-regret hydrogen
     applications in Thailand 

3.1 Renewables should be prioritised in decarbonising
      Thailand’s power sector

3.1.1  Accelerating renewable electricity deployment as key priority to
          reduce costs

As the direct use of renewable electricity is already a more economical option compared to hydrogen or 
fossil power plants, policy efforts should focus on accelerating its deployment.

Renewable energy sources such as solar and wind are now cheaper than fossil fuels and far more 

cost-effective in achieving Thailand’s development goals (see Figure 4). Further deployment will directly reduce 

emissions while strengthening energy security. As electricity constitutes half of the total renewable-based hydrogen 

cost in Thailand, economies of scale from renewables deployment is expected to further reduce cost of electricity 

and renewable hydrogen. Funding should be prioritised for renewable energy, energy storage, and demand-side 

flexibility—which will provide more cost-effective returns in the near term.

Building on Thailand’s strong investor readiness and large pool of potential bidders, transitioning to 

competitive auctions could lower the cost of renewable energy contracts, favouring electricity prices. Successful 

examples can be found in IRENA and CEM (2015) and recent experiences in the Philippines Green Energy Auction 

programme (Aurora, 2025). Transparent communication regarding new auction rounds—including their application 

and selection processes—would be beneficial to effectively solicit bids and increase investor certainty. Additionally, 

stronger coordination between policymakers, the regulator, and the three utilities (EGAT, Metropolitan Electricity 

Authority, and Provincial Electricity Authority) would help ensure that capacity planning for renewable energy is 

adequately reflected in the procurement schedule and supported with the necessary grid investments.
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Figure 4 Levelized cost of electricity for coal and gas plants with cofiring compared with renewables

3.1.2  Hydrogen can play role as enabler of flexibility in the long-term

Hydrogen should be used as an enabler of flexibility and long-term storage in the power sector, not to be 
used for baseload.

Hydrogen contributes to renewable energy integration by long-duration storage and potentially peak load 

coverage in very specific cases. Similar to battery storage, hydrogen can be produced to store excess solar 

generation, mitigating renewable curtailment and providing flexible supply during peak demand. The resulting 

renewable-based hydrogen can be used by other sectors or as dispatchable power.

However, from an investor perspective, hydrogen plants cannot rely solely on excess electricity, due to the 

limited number of surplus-hours available throughout the year. For hydrogen production to be economically viable, 

the electrolyser needs consistently high utilization rates. Given the scarcity and high costs, renewable-based 

hydrogen use in the power sector should be reserved for situations when the grid needs it the most: as long-duration 

power storage when short-term balancing from renewable and battery storage is insufficient. Hydrogen peaker 

plants with few running hours can provide this function, providing short-term flexibility and ancillary services. Several 

long-term energy planning studies for Thailand suggest that a small capacity of hydrogen for long-term storage can 

be relevant at a later stage when the share of solar PV is very high (e.g., 3 times the inflexible power demand) 

(CASE, 2022; BNEF, 2025).  However, there is a range of technologies that can provide such flexibility and ancillary 

services to the power sector. Thailand would therefore need to assess carefully whether hydrogen peaker plants are 

the most cost-competitive option in the long term.
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Infobox 1. Is the use of hydrogen as storage in the power sector commercially 
viable?

Hydrogen as power storage still has limited commercial viability
Hydrogen for power storage remains in its early pilot stage globally. Pilot projects like RH2-PTG in 

Germany which integrate wind energy and hydrogen storage; Japan AHEAD project which ships liquefied 

hydrogen from Brunei to be used in Japan gas power plant; and Hydrogen Park in South Australia demonstrate 

technical feasibility. However, no country has reached large-scale, commercial use due to high costs, low 

efficiency, and the availability of more cost-effective alternatives such as batteries. As a result, current hydrogen 

development continues to prioritise industrial use, transport, and hydrogen as an export commodity rather than 

as a primary energy storage for electricity grids.

Hydrogen case in Germany: Back-up for “Dunkleflaute”
Germany experiences significant fluctuations in renewable energy generation directly tied to the weather. 

In winter, periods with limited wind and sunlight, known as “Dunkelflaute” (dark doldrums), reduce renewable 

electricity supply, thereby increasing fossil fuel use and driving up electricity prices. To address these seasonal 

variations, Germany is implementing measures to increase system flexibility: cross-border interconnections, 

battery storage and expanded renewable deployment (CLEW, 2024). To ensure dispatchable, fossil-free power, 

Germany plans to build new gas-fired power plants that can eventually switch to renewable hydrogen. In this 

approach, hydrogen produced or imported in the summer could be stored and used in the winter to stabilise the 

grid

However, this approach is very expensive. Underground hydrogen storage and reconversion is 

expensive, and round-trip efficiency is poor compared to batteries or flexible renewables. Therefore, only 

countries with severe seasonal variability and high industrial electricity demand—like Germany—may find 

hydrogen-based power backup indispensable. In regions with more stable renewable resources, such as 

Southeast Asia, cost-effective decarbonisation pathways rely on expanding renewables, batteries, and grid 

flexibility, avoiding the costly reliance on hydrogen for large-scale power storage.

Unlocking flexibility mechanisms to support the uptake of hydrogen as seasonal storage, along with other 
flexibility providers.

Thailand’s long-term power system needs will evolve as the share of renewables increases. The Thai power 

system will need to expand to broader flexibility options and invest in power plants, storage, grids and demand-side 

flexibility. As gas power plants will move from baseload to backup and peaking capacity, hydrogen may play a role 

in seasonal storage (CASE, 2025)—but not before 2045–2050. Even then, several Thai energy system models 

show a maximum of 3% hydrogen in the power sector. Under seasonal storage or other flexibility options, these gas 

power plants will be used less frequently (ranging from 30% for old plants to 5% for new plants). This new way of 

operating for only a few hours will require a new compensation model to pay back the investments.



As system flexibility needs increase, policies and plans should focus on how the flexibility services are 

remunerated and unlock the existing flexibility potential in gas power plant. This includes redesigned power 

purchase agreements (PPAs) for conventional assets with more flexible terms, including higher ramp rates, lower 

minimum generation levels and shorter start-up times to allow for greater operational flexibility. Additionally, 

providing incentives to integrate new flexibility sources: Battery Energy Storage System (BESS), demand-side 

flexibility and pump storage hydropower.

The proposed policy to blend 5% hydrogen into the gas grid is costly, inefficient, and yields minimal 
emission reductions. 

As Thailand progresses toward net-zero emissions, hydrogen is increasingly being considered within 

power sector planning. Current policy proposals include blending 5% hydrogen at gas-fired power plants by 2030 in 

the PDP and a 10-20% blended in gas pipeline by 2050 in the Hydrogen Thailand Roadmap Plans. However, this 

measure is costly, inefficient, and yields minimal emissions reductions. This policy is assessed based on several 

factors presented in Table 2.
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Country Explanations

Cost-efficiency Blending 5% low-carbon hydrogen into Thailand’s gas-fired power generation by 2030 

would require between 0.18 – 0.35 Mt of H2 annually, depending on the underlying 

assumptions for gas demand (BNEF, 2025; own analysis). Based on BNEF cost 

estimates, this would impose an annual cost of around USD 700 million, equivalent to 

1.4% of Thailand’s energy-sector expenditure or 0.4% of national GDP, comparable to 

five years of energy-efficiency investment. Producing the higher end of this hydrogen 

volume domestically would also be highly resource-intensive: supplying 0.35 Mt H2 from 

solar PV alone would require close to 10 GW of new PV capacity—roughly double 

Thailand’s current (2023) installed solar capacity. Yet even with this scale of investment, 

a 5% blending target would reduce emissions from gas power plants by less than 2%, 

raising significant concerns about cost-effectiveness and overall system value.

Emission 
reduction

A 5% blending option provides negligible decarbonisation. Full emissions abatement 

would require a high blending rate, and, with 100% renewable-based hydrogen, which 

provides only fractional gains at high cost especially when comparing with other 

available options such as renewable energy.

Table 2 Analysis on a 5%-blended hydrogen in the power sector
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Country Explanations

Efficiency Producing this hydrogen from renewable energy would require 5-10 GW of solar PV 

capacity. To put this number in context, the installed Solar PV capacity in Thailand was 

5 GW in 2023 (Ministry of Energy, 2024), yet over 40% of the energy is lost in 

conversion and blending. Direct use of the electricity from the same solar PV capacity 

means meeting 5% of annual national demand with zero emissions electricity.

Gas grid 
infrastructure

Technical concerns include pipeline embrittlement, hydrogen storage leakage, and 

compressor breakdown. Studies show that hydrogen blending above 10% risks 

reducing pipeline lifespan by 20–50% and requires significant retrofitting (Fraunhofer, 

2022; Fan, 2025). Hydrogen blending also carries delivery risk, which may stem from 

gas grid operators imposing blending restrictions due to safety concerns and 

operational limitations (Oxford, 2025).

Cost distribution Implementing such broad quotas may affect consumers depending on how the cost is 

distributed. For example, the price of gas and electricity would increase for all 

consumers. This would have the greatest impact on households, as they would 

effectively be financing the use of hydrogen for other consumers. For example, a 

German case study on effectiveness of hydrogen quota showed an increase of 25% for 

household gas price by 2040 (Agora, 2025).

Colocation policy for a more efficient and consistent uptake of hydrogen.
Instead of adopting a blanket policy such as hydrogen blending, having a strategic and targeted policy (e.g. 

listing a specific co-location for hydrogen production and use in PDP or energy plan), may provide better returns due 

to several factors. This approach may suit Thailand, where solar PV potential is spread across the country. 

It ensures a consistent offtake of hydrogen by industrial users (due to its cost effectiveness) and a coordinated action 

for enhancing flexibility in the power sector. This is needed to ensure cost return for the hydrogen during the ramp-up 

period, enabling an efficient use of infrastructure, and reducing delivery risks.
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3.2 Low-carbon hydrogen can boost 
      a green development of the Thai industrial sector

3.2.1 The Thai chemical sector can remain the primary hydrogen
         consumer while exploring new potential applications

Figure 5. Final energy consumption by manufacturing industry in Thailand, 2023

Refineries can contribute to scaling up renewable-based hydrogen while decarbonising the sector. 
 The chemical sector in Thailand is dominated by refineries and is the third largest manufacturing industry in 

Thailand, accounting for 10% of the final energy consumption (DEDE, 2023). Petroleum products used within the 

refinery sector represent approximately 3–5%5 of Thailand’s total final energy consumption, as of January 2025 

(DEDE,2025).

 The 3–5% range reflects differences in the energy content of petroleum products and the conversion factors used to express them in energy units5

Source: The Department of Alternative Energy Development and Efficiency (DEDE) (2023): Energy 
Balance of Thailand 2023
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Refineries are currently the largest consumers of hydrogen in the country using around 300,000 tonnes of H2 

in 2024 (IEA, 2025), which is produced from fossil gas. It is mostly used as feedstock in hydrocracking (fuel 

production) and hydrotreating (desulphurisation and denitrification), and to a lesser extent in isomerisation and 

de-aromatisation (ERIA, 2024a). These processes allow the blending of renewable-based hydrogen, particularly in 

cases where captive hydrogen is insufficient and hydrogen must be purchased from merchant producers. In 

addition, as discussed in Section 2.2, the provinces hosting most of the refineries in the country, part of the EEC 

special economic zone, can present some of the most competitive hydrogen6 costs by 2030, with LCOH values 

below USD 6 per kg of H2 (see Figure 3).

Renewable-based hydrogen can help to diversify the Thai refining sector, especially in light of the lower 
future demand for refining products in the country. 

As electrification strategies play a more prominent role in the transport sector, and there is a shift away from 

diesel and fuel oil, this will diminish the domestic demand for these products in the medium and long term, which will 

have significant implications for the country's refining sector. Therefore, it will be important for refineries to look for 

diversifying their production and take advantage of potential new opportunities. For example, the production of 

Sustainable Aviation Fuels (SAF) and alternative shipping fuels can be an attractive new production that can used 

the technical expertise from refineries and contribute to diversify the production with alternative fuels in the sector. 

This will also go in line with Thailand’s investment needs and prioritization of hydrogen-related technologies (such 

as hydrogen ship cargo and hydrogen ferry and cruise passenger) in the shipping sector by 2035 under NDC 3.0 

and the target for hydrogen production and use of alternative fuels for aviation by 2037.

Promoting renewable domestic production in Thailand could help to reduce the need for imports of 
ammonia and fertilisers.7 

Thailand’s demand for nitrogen fertilisers, which is 1.4 Mt per year, is supplied entirely by imports, 

leaving the country exposed to the volatile global market. The strong influence of fossil gas prices on global 

ammonia production has led to peak prices in recent years, impacting the country's policies, including subsidies and 

capped prices on fertilisers, to help farmers purchase them (Agora Industry, 2025a). Thailand could promote the 

domestic production of renewable ammonia and nitrogen fertilisers in the mid-term, which could achieve costs below 

USD 1000 per tonne of nitrogen8 by 2035 (Oeko-Institut et. al.,2024). This price would be comparable to the current 

retail price of fossil-based fertilisers in agricultural regions such as Lopburi.9 Such a domestic green production can 

reinforce the supply chain, promote low-carbon industrial development and reduce fiscal spending on subsidies 

(Agora Industry, 2025a).

 Hydrogen is produced on-site in refineries. In Southeast Asia in 2021, around 87% of the industrial hydrogen demand was met by captive hydrogen,
with refineries supplying 80-90% of this through on-site production (ERIA, 2024a).

6

 7 Domestic production of fertilisers should not promote overuse of these products to avoid risks such as acidifying soils, reducing soil health and microbial 
diversity, as well as limiting the release of nitrogen to the atmosphere, resulting in greenhouse gas emissions. The priority is to increase the efficiency of nutrient 
use through modern technology, knowledge, and policy reform, not increased fertiliser use (Agora Industry, 2025a).

 8 This price is given in cost of nitrogen, making it independent on the final fertiliser product to be chosen and facilitating its comparison with retail prices for 
fossil-based fertilisers.

 9 Retail prices for fossil-based nitrogen fertilisers in Thailand are reported to be around USD 920-1200/t nitrogen in 2025 (Agora Industry, 2025a)
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Domestic production of renewable methanol could strengthen Thailand’s supply chain. 
Thailand is a net importer of methanol with a demand of around 700,000 tonnes per year, which is 

increasing due to the growth of manufacturing industries and the expanding economy, mirroring other countries in 

Southeast Asia, such as Indonesia and Vietnam (ERIA, 2024a). Methanol is an important precursor and 

intermediate in the production of other chemical products such as polymers, solvents, and others. If produced with 

renewable-based hydrogen and a sustainable carbon source, renewable methanol can be a key component in 

reducing the use of fossil fuels in the chemical industry. Thailand could explore synergies with the pulp and paper, 

and sugarcane industry as a potential provider of biogenic carbon for the production of renewable methanol. This 

strategy has the potential to boost the chemical sector in Thailand, reduce the country's reliance on methanol 

imports and explore the use of methanol as a fuel source, such as in the maritime sector. Domestic production of 

green ammonia, fertilisers and methanol can benefit the diversification of the supply chain for these industrial 

products, reinforcing the security of supply and opening opportunities for industrial development in Thailand. It can 

serve as a complementary strategy to strengthening the current supply chain coming from neighbouring countries 

such as Singapore, Indonesia and Malaysia.

Figure 6. Costs of exporting green ammonia to Japan in 2040

Producing renewable ammonia, methanol, and Sustainable Aviation Fuel (SAF) in Thailand opens up new 
trade opportunities with East Asian countries, but it should be balanced with the need to satisfy domestic 
demand.

Japan and South Korea have already expressed interest in importing green products to decarbonise their 

industry and power sectors. Given their proximity to Southeast Asian countries, renewable ammonia and methanol 

present attractive trade opportunities for both countries. However, as shown in Figure 6, Thailand would need to 

compete with other countries, such as Chile, Australia, and those in the Middle East.

At the same time, the aviation sector is positioning itself as an important offtaker of SAF, to achieve climate 

commitments. These new opportunities highlight the importance of Thailand assessing its potential role in trade of 

green products to attract investment and promote industrial development in this area. This is to avoid overestimating 

its role in the global market for green chemicals and prioritising its use locally in the country.

Source: Oeko-Institut, Agora Industry & Agora Energiewende (2024): PTX Business Opportunity Analyser 2.1.1
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3.2.2 Renewable-based hydrogen can open new opportunities 
         for production of green steel in Thailand

The steel production landscape in Thailand: fit for future switching to hydrogen-based Direct Reduction of 
Iron (DRI)

Thailand has an intermediate steel industry, specialising in the manufacture of semi-finished steel 

products. The main steel production route is secondary steel, dominated by Electric Arc Furnaces (EAF) that use 

recycled scrap metal. Given that the country relies predominantly on EAF technology, the main decarbonisation 

lever for this route will be the deployment of renewable electricity, which can significantly reduce emissions in the 

electricity-intensive EAF process. At the same time, as regional steel demand is expected to grow (Agora Industry 

and Agora Energiewende, 2025), the future need for hydrogen-based Direct Reduced Iron (H2-DRI) technologies 

will increase, particularly for producing primary steel. The Thai steel production route, coupled with existing gas 

production, provides opportunities for embarking into H2-DRI-EAF route, a low carbon steel making process which 

expected to be market ready by 2030. This route allows for flexible hydrogen uptake, e.g., using fossil gas before 

switching to renewable hydrogen. This approach is already piloted in Thailand: The Meranti project10 which 

demonstrate a proactive supply chain and offtake-driven strategy, underpinned by midstream policies that facilitate 

technology deployment, renewable energy access and foreign investment (Agora Industry and Agora 

Energiewende, 2025). 

As far as the H2-DRI route is concerned with hydrogen as reducing agent, having a clear and resilient 

long-term green renewable-based hydrogen roadmap and policy can attract investors and increase local value 

creation. This includes a targeted set of no regret hydrogen applications, for example, explicit targets for low carbon 

steel, as part of the hydrogen strategies. Introducing renewable-based hydrogen quotas for raw materials (e.g. 

primary steel and ethylene) in intermediate and end industrial products could create demand in important industrial 

sectors. This approach would also help to establish lead markets for green products, reducing the need for 

subsidies. The additional costs to consumers would amount to only a few percent of the total price of many products 

(e.g., less than a 1% extra for a car made from green steel) (Agora Energiewende, 2025). 

Additionally, most low-carbon steel technologies require access to renewable energy and electricity, 

reinforcing the importance of scaling up low-cost, abundant renewable electricity across Thailand to enable 

meaningful decarbonisation of both EAF and future H2-DRI production.

 10 The company is developing a DRI-EAF facility powered by renewable energy, with technology provided by Danieli and raw material secured through partner-
ships with Australia. Crucially, the project has concluded offtake agreements with European buyers such as Interfer Edelstahl, as well as a commercial 
partnership with Steelinvest NV to widen market access.
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3.2.3 Electrification, technologies for decarbonising industrial heat
         are ready, whereas hydrogen is reserved for very specific cases.

More than 50% of industrial energy demand comes from low- to medium-temperature heat applications, for 
which electrification technologies already exist.
  As shown in Figure 5, the food and beverage sector—along with pulp and paper, machinery, textiles, 

and wood—accounts for most Thailand’s industrial energy demand. In these industries, process heat does not 

require temperatures higher than 400°C. This low-temperature heat represents 10% of Thailand’s gas demand, in 

addition to other fossil fuels such as oil and coal (CASE, 2022). Existing electrification technologies, such as heat 

pumps and electric boilers, can easily be implemented in these industries to supply low-to-medium-temperature 

heat in a cost-efficient manner, providing a carbon-neutral solution for the industry sector. Adopting such 

technologies can also mitigate demand for fossil gas in the sector, enhancing security of supply given the 

constrained availability of fossil gas resources in the country (see Section 2.2). It is expected that, by 2050, 67% of 

industrial heat in Thailand will be supplied by electricity (CASE, 2022).

Although renewable-based hydrogen is a carbon-neutral option for decarbonising heat use in industrial 

applications, other electrification technologies are more efficient and cost-effective, particularly given the 

temperatures required in Thai industry. Figure 7 shows the necessary electricity input required to generate various 

temperature ranges for carbon-neutral technologies. Hydrogen production requires the largest amount of electricity 

due to the electrolysis process, particularly compared to the efficiency of heat pumps. The increased demand for 

electricity for heat supply will put pressure on the power sector and maximise efforts to scale up renewable 

technologies. For these reasons, more efficient electrification technologies should be prioritised. Similarly, given the 

cost of hydrogen, it is expected that other electrification technologies will be more cost-effective in the medium-term. 

For example, by 2030, low- and medium-temperature heat from hydrogen boilers in Thailand will be twice as 

expensive as electric boilers and three times more expensive than heat pumps (Agora Industry, 2025). Therefore, 

the use of hydrogen for industrial heating should be limited to high-temperature applications where electrification or 

other climate neutral technologies such as biomass are unavailable, or where hydrogen is already being used, such 

as in the steel and chemical sectors.
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Figure 7. Achievable temperature ranges and electricity requirements of electricity-based
technology options for climate-neutral heat

Agora Industry (2022)

Achievable temperature ranges and electricity requirements of 
electricity-based technology options for climate-neutral heat Figure 3
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Infobox 2:  Brazil and Germany represent two distinct yet complementary 
approaches to hydrogen development.

Brazil: Supply and industrial policy integration
 Leveraging its abundance of renewable resources and positioning itself as major exporter of hydrogen, 

Brazil is closely aligning its hydrogen development with industrial policy, focusing on no-regret 

applications—particularly hydrogen as a feedstock and reducing agent in industry. A key initiative is the National 

Hydrogen Program (PNH2), which outlines strategic steps for adopting low-carbon hydrogen. These include the 

establishment of a regulatory framework (Law 14.948, August 2024) and a financing mechanism. Current 

regulatory efforts focus on defining subsidies, tax incentives, and other measures to support goals such as 

deploying hydrogen pilot plants nationwide by 2025, positioning Brazil as the world’s most competitive hydrogen 

producer by 2030, and consolidating hydrogen hubs by 2035. 

 In connection with PNH2, the Ministry of Mines and Energy has launched a public call that identified 12 

low-carbon hydrogen hubs aimed at decarbonising key industrial sectors including steel, chemicals, fertilisers, 

among others. The initiative seeks to leverage Climate Investment Fund resources to help these projects reach 

their final investment decisions. The New Industry Brazil Program (NIB), led by the Ministry of Development, 

Industry, Trade, and Services, was launched in 2024 to guide industrial development through 2033, targeting 

R$300 billion in investment by 2026 across six strategic missions. These include energy transition, bioeconomy, 

and decarbonisation.
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Germany: Demand creation through targeted quotas
Germany, by contrast, approaches hydrogen through policy mechanisms designed to stimulate demand and 

create markets in a context of limited renewable resources. A current debate centres on hydrogen quotas, which 

would mandate a minimum share of renewable-based hydrogen and green gases (such as biomethane) in overall 

gas consumption (Agora Energiewende, 2025). While attractive for being budget-neutral for the state—since costs 

are distributed among all gas consumers—broad quotas risk favouring cheaper alternatives like biomethane over 

hydrogen, and they do not directly foster hydrogen infrastructure or markets for green industrial products. Moreover, 

blanket quotas would disproportionately raise household gas bills, potentially increasing heating costs by around 

25% by 2040, while cross-subsidising hydrogen use in power and industry.

The result of a policy analysis recommends a more targeted approach: sector-specific quotas in 

hard-to-abate industries. By requiring renewable hydrogen use in raw materials such as primary steel and 

ethylene, Germany could stimulate demand where hydrogen is truly indispensable while avoiding excessive 

burdens on households (Agora Energiewende, 2025). Such sectoral quotas would help establish lead markets 

for green industrial products, reduce the reliance on subsidies, and limit cost impacts for consumers—adding 

less than 1% to the final price of a car made with green steel, for example. This targeted, demand-driven strategy 

would reflect Germany’s broader approach: fostering hydrogen markets through carefully designed policy 

instruments rather than blanket obligations, ensuring hydrogen plays a meaningful role in industrial 

decarbonisation while keeping social costs manageable.
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3.3 The use of hydrogen in road transport will be limited in Thailand,
       with trucks being the only potential users.

Direct electrification through Battery Electric Vehicles (BEVs) will be the main decarbonisation strategy for 
road transport in Thailand, especially for passenger vehicles. 

The current decarbonisation policy for road transport in Thailand prioritises the use of BEVs with the policy 

framework prioritising market development for battery electrification. For instance, the “30@30” policy sets a target for 

Zero Emission Vehicles (ZEVs) to comprise 30% of domestic vehicles production by 2030 (BOI, 2023). This target is 

supported by financial mechanisms under the EV 3.5 package, which offers subsidies and tax reductions to make 

BEVs more affordable and to stimulate local manufacturing (BOI, 2023). This policy framework defines ZEVs for 

passenger cars exclusively as battery-electric, with no specific targets or support mechanisms for fuel cell electric 

vehicles (or hydrogen-powered cars, FCEVs) (BOI, 2023). However, Thailand has planned a target use of hydrogen in 

the transport sector of about 4 KTOE by 2037 under the upcoming AEDP. Thailand’s policy for passenger vehicles 

favours a decarbonisation strategy that is more energy efficient, as the BEVs can be almost three times more efficient 

than FCEVs for passenger cars (Agora Energiewende and Agora Industry, 2024) and currently two times more efficient 

in the trucks segment (Agora Industry, ICCT and RAP, 2025). The latter also present higher costs, which are linked to 

the cost of hydrogen production.

Decarbonising the truck sector of road transportation involves a more diverse range of technologies, including 
electrification, biofuels, and hydrogen, due to their varied operational demands.

The truck sector spans a wide range of use cases from short-haul urban delivery to long-distance, 

heavy-payload freight. For urban and regional logistics with predictable routes and return-to-base operations, 

battery-electric trucks are the most efficient and economical solution (ERIA, 2024). Biofuels offer a transitional, 

lower-carbon option that can utilise existing diesel infrastructure. While hydrogen, enters the market via hydrogen 

powered vehicles for the most demanding applications where the operational profile challenges the limits of current 

battery technology.11 This will lead to fierce competition, as different technologies via for the attention of different 

sectors of the truck market, depending on which can better adapt to a specific use cases. 

Hydrogen’s role in road transport is limited to a specific market within the heavy-duty truck segment.
This specific focus is expected due to significant economic and logistical hurdles associated with hydrogen 

use. The business case for hydrogen trucks requires two simultaneous and costly developments: a competitive 

price for renewable-based hydrogen and the development of a vast national refuelling infrastructure (GIZ, 2024; 

IEA, 2024). These combined constraints confine the potential of hydrogen trucks to the specific niche of long-haul, 

heavy-duty trucking—especially for long distance trips with specific geographic conditions—as well as in future 

industrial areas where hydrogen will be produced and available. Within this niche, however, the unique operational 

advantages of hydrogen trucks are what can justify their significant premium over other decarbonisation options.

 11  It is important to monitor the rapid development of battery technology, as it could become the most viable technology in the future.
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Policy should initially focus on strategically defining the specific role of heavy-duty hydrogen trucks in 
Thailand through an evidence-based approach.

The immediate priority for the short-to-medium term should be to monitor and learn from the ongoing pilot 

projects—such as the Nex Point FCEV prototype development and Hydrogen Thailand Association by PTT, Toyota 

Motor Thailand, and BIG (Patarapong & Peera, 2024). These pilots are used to collect crucial, real-world data on 

Total Cost Ownership (TCO)12, operational reliability, and supply chain logistics under local conditions. This data will 

enable policymakers to precisely identify the operational thresholds, in terms of daily routes and payloads, where 

hydrogen trucks could potentially offer a tangible advantage over other technological options. These pilot projects 

can provide valuable insights into the potential role of hydrogen trucks within the national transport framework, 

enabling the development of targeted policies for the sector. 

Future policy instruments should address infrastructure, technological competitiveness and fuel costs 
strategically.

Identifying the specific use cases where hydrogen trucks are most viable will allow policy makers to create a 

framework that provides investors with certainty. At the same time, regulations should set out well-defined safety and 

technical standards. Regarding infrastructure, the long-term vision should focus on the strategic deployment of 

refuelling infrastructure, where necessary, taking into account the transport of hydrogen between key industrial 

production hubs and logistics corridors. Therefore, assessing the development of a permanent backbone, such as 

hydrogen pipelines, will be important to avoid becoming a bottleneck for the decarbonisation of the heavy road 

transport sector. Ensuring a fuel supply in specific logistics corridors can reduce long-term fuel logistics costs, which 

are a key component of TCO (IEA, 2024). Other policy instruments that support the competitiveness of the 

technology can use pilot data to improve TCO and operational advantage. These strategies align with Thailand’s Net 

Zero GHG emission timeline for the transport sector, which foresees the deployment of hydrogen trucks by 2045 

(ERIA, 2024).

 12 Costs of owning and operating a vehicle along the entire supply chain, including purchase costs, ongoing costs such as fueling and maintenance, and financing 
costs. TCO provides complete lifecycle costs of a vehicle for business optimization and cost efficiency. 



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 33

4.  Policy suggestions for Thailand’s hydrogen
     deployment in energy sector

In October 2025, the new Minister of Energy announced a new policy directive to revise Thailand’s Power 

Development Plan (PDP), to integrate hydrogen and its derivatives as part of the long-term clean energy mix. The 

revision of the National Energy Plan (NEP) also aims to integrate hydrogen development targets that align with the 

updated PDP and Alternative Energy Development Plan (AEDP) strategies for hydrogen contribution to carbon 

neutrality and net-zero by 2050. 

The forthcoming Thailand Hydrogen Roadmap Plans will include an explicit hydrogen roadmap for power 

generation, industry, and transport. They will emphasise low-carbon hydrogen development, domestic value 

creation, and industrial hub development. The new policy direction underscores Thailand’s ambition to move beyond 

pilot projects, towards commercial hydrogen applications, particularly in industry and transport. It also highlights the 

aim to integrate renewable hydrogen hubs into industrial zones, and renewable parks, while strengthening regional 

cooperation (for example, through the ASEAN Hydrogen Working group and strategic partnerships with Japan, 

Germany, and Korea). The Ministry of Energy also aims to strengthen national coordination across departments and 

ministries and bring harmonisation across sectoral plans.

This section summarises recommendations for no-regret hydrogen strategies for Thailand’s energy sector, 

drawing from international best practices and preliminary analysis based on existing evidence. The objective is to 

provide constructive suggestions that complement and strengthen Thailand Hydrogen Roadmap Plans, contributing 

additional perspectives and global lessons to enhance the strategic role of hydrogen in achieving net-zero target by 

2050. Table 3  summarises policy suggestions for no-regret strategies for hydrogen development in the Thai energy 

sector, building on existing draft short-term action plans for hydrogen development from 2025 to 2030.

Key considerations:
• Hydrogen could be targeted as an enabler of flexibility and long-term power storage in the power sector, as 

feedstock or reducing agent in energy-intensive industrial sectors (such as chemical refineries, chemicals 

and steel sectors) and niche segments for road transport such as heavy-duty vehicles.

• Renewable-based hydrogen from solar PV and wind is not yet cost-competitive compared to fossil-based

hydrogen used in refineries, but renewable-based hydrogen could offer lower costs in the long-term. It also

offers substantial energy security advantages, reducing reliance on volatile international coal and gas 

markets. Fossil fuel-based hydrogen with CCS may expand domestic supply but requires large upfront 

investment in carbon infrastructure and risks locking Thailand into continued exposure to volatile fossil-gas 

markets. This could raise prices in the long-term electricity tariffs.  

• Co-ordinated planning between energy and industrial infrastructure could mitigate extra transport costs for 

hydrogen via pipelines, and open opportunities for new industrial and commercial zones in regions with high

renewable availability, geological storage potential, and other aspects such as port access for trade of 

hydrogen-based industrial products.
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Table 3 Policy suggestions for Thailand Hydrogen Roadmap Plans

Sectors Policy suggestions

Power
generation

Hydrogen should be an enabler of flexibility and long-term power storage in the 
power sector. 

• Renewable hydrogen use in the power sector should be reserved as long-term 

duration seasonal storage in the long-term complementing when short-term 

balancing from renewables and battery storage is not enough.

• The hydrogen demand for blending with gas-fired power plants at 5% by 2030

and at 10-20% by 2050 could be costly, inefficient and yields minimal emissions

reductions compared to targeted use of renewable-based hydrogen in the mid- 

and long- term with clear targets.

Short-term (2025-2030)
• Re-evaluate the PDP target to blend

5% hydrogen into fossil gas pipeline 

by 2030 to reflect the concerns on 

technical feasibility, efficiency in 

reducing emissions and long-term 

cost burdens.

• Assess the technical and economic 

potential role of renewable-based 

hydrogen as seasonal storage to 

provide flexibility for the power 

sector in the long term, 

complementing short-term balancing

from renewable sources and battery 

storage.

Long-term (2031-2050)
• Assess needs for hydrogen peaker

plants and storage in strategic area 

including remote islands not 

connected to national grids.

• Include the long-term target for 

renewable-based hydrogen use in 

the power sector in the PDP. This 

should be aligned with the need to

accelerate solar and wind before 

2030 to reduce the cost of 

renewable-based hydrogen. 

• Scale up renewable energy capacity 

installations while ensuring their 

effective integration. 

• Reform power purchase agreements 

(PPAs) by introducing flexible 

terms—faster ramp rates, lower 

minimum generation, and shorter 

startup time.

• Strengthen power system flexibility 

by adopting a technology-neutral 

policy to incentivise flexibility 

services.
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Sectors Policy suggestions

Industry Hydrogen should be targeted as a feedstock or reducing agent in energy 
intensive industries such as refineries, chemical and steel sectors.

• Hydrogen use should be targeted as a feedstock in chemical sector (including

refineries) and as reducing agent in the steel sector as well as 

high-temperature industrial heats (e.g., industrial boilers and stream 

generation) where electrification and other climate-neutral technologies (like 

biomass) solutions are not available.

• Hydrogen demand projections should be reassessed to focus on its use in the 

chemical and steel sectors where hydrogen may be the most viable

decarbonization option. Introducing renewable-based quotas for raw materials 

in intermediate and end industrial products could create demand in important 

industrial sectors, establishing market demand for green products.

• Renewable-based hydrogen can help to diversify the Thai refining sector with 

potential opportunities to produce alternative fuels such as sustainable aviation

fuels (SAF) and renewable methanol as shipping fuel, facilitating the transition 

of these sectors.

• Domestic production of green ammonia, fertilisers and methanol can help 

diversify the supply chain of these industrial products and reduce the need to 

import them as is currently the case. It will also enhance resilient of the Thai 

chemical sector and protect the country from price shock in the global markets 

of these products. 

• Renewable ammonia, methanol and SAF could open up new trade 

opportunities with East Asian countries such as Japan and South Korea that 

would be interested in importing green products.
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Sectors Policy suggestions

Short-term (2025-2030)
• Include renewable-based hydrogen

in decarbonisation strategies and 

industrial policy and supporting 

mechanisms, prioritising the refining 

and chemical sector.

• Assess the feasibility of and develop 

pilot projects for renewable-based 

hydrogen at refineries and chemical

production plants.

• Identify potential areas and create 

support mechanisms for the creation

of renewable-based hydrogen linked

to industrial hubs.

• Develop roadmaps for expanding

plans for the chemical and refining 

sectors supplying renewable-based 

hydrogen derivates such as 

ammonia, methanol, fertilisers, SAF, 

among others.

• Assess market for green chemical 

products, with focus on fully 

imported products such as 

ammonia, fertilisers and methanol.

• Map potential trade opportunities for 

green industrial products with East 

Asian countries and other regions.

Long-term (2031-2050)
• Continue to develop pilots and

development for renewable-based 

hydrogen industrial hubs

• Facilitate the scaling up of pilot 

projects to accelerate mitigating 

emissions in the chemical sector.

• Start domestic production of 

chemical products such as 

ammonia, fertilisers and methanol 

that are currently only being

imported.

• Start domestic production of SAF for 

domestic use and potential trade.

• Establish strategic partnerships for

the trade of green industrial products
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Sectors Policy suggestions

Road transport Hydrogen should be targeted for niche segments for road transport such as 
heavy-duty vehicles.

• Hydrogen demand should be created in niche segments where direct 

electrification is not a priority given by geographic and infrastructure

constraints. Without clearly defining these segments, hydrogen could be used 

in applications better suited for electrification, resulting in the misuse of 

renewable energy resources and lead to significant inefficient higher power

demand for hydrogen.

• Hydrogen demand for road transport should not be prioritised in passenger 

vehicles where direct electrification with battery electric vehicles is more 

efficient and cost-effective. The government should mandate continuous 

monitoring and comprehensive data collection from ongoing FCEV and

refuelling station pilot projects to redefine the role of hydrogen in the heavy 

truck sector as needed. 

• Improvement in fuel economy of BEV in truck could change the 

competitiveness of FCEV in this segment (e.g., in regions with good road 

infrastructure and mandates for drivers to take a break every four hours like in 

Europe). However, in other regions like Thailand where there is more complex 

geography and less-developed road infrastructure, hydrogen trucks could still

offer potential demand to decarbonize the road heavy-transport sector.
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Sectors Policy suggestions

Short-term (2025-2030)
• Monitor and review pilot projects on 

hydrogen-fuelled trucks, identifying 

potential areas of use.

• Assess required regulatory 

framework for the use of hydrogen 

as a fuel in the transport sector, 

including technical and safety 

standards. 

• Define the role of hydrogen in the 

heavy truck sector, aligned with 

cross sectoral planning, e.g., use of 

hydrogen-fuelled trucks in industrial 

hubs.

• Include heavy duty vehicles in

energy and industrial plans, 

assessing synergies for its 

development.

Long-term (2031-2050)
• Create clear policy that enables 

infrastructure development for the 

use of hydrogen-fuelled trucks in 

those identified segments.
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Sectors Policy suggestions

Hydrogen 
production and 
infrastructure

The direction to accelerate renewable electricity deployment, together with 
strategic planning of hydrogen production, storage, and transport is essential 
to minimise costs, avoid fossil lock-in, and ensure energy security benefits.

• Prioritising the acceleration of renewable deployment is key to reduce the costs 

of renewable-based hydrogen. As electricity accounts for around 50% of 

renewable-based hydrogen costs, so expanding a more economical renewable 

generation will be critical to achieving lower costs of renewable-based 

hydrogen.

• Supporting low-carbon hydrogen production pilot projects could help Thailand

to rapidly scale up low-carbon hydrogen supply while gathering essential data 

to determine which pathway is the most cost-effective, scalable, and 

commercially ready for long-term incentives. 

• Fossil-based hydrogen production with CCS/CCUS (e.g., hydrogen produced

from fossil gas) could leverage the existing fossil-gas infrastructure, however

should be treated as a transitional fuel to renewable hydrogen given risks 

exposure to the volatile global gas market, financial burdens on future 

electricity tariffs. It should also be acknowledged that the availability of highly 

efficient carbon capture technologies at scale and reasonable cost is a

bottleneck in the fossil based ‘low- carbon’ hydrogen route.

• Renewable-based hydrogen production should be strategically planned based 

on resource availability and infrastructure capacity, with production located 

close to industrial cluster, demand centers, and export hubs, and prioritising the

use of low-cost renewables to minimise transport and infrastructure cost

• Pipeline development should be carefully planned to avoid lock-in to

fossil-based hydrogen pathways and ensure compatibility with future 

renewable-based supply. The repurposing of existing gas infrastructure should

be assessed on a case-by-case basis, considering safety, cost-effectiveness, 

and long-term energy security.

• Geological hydrogen storage options, such as salt caverns, should be identified

early and developed in parallel with production planning to minimise system 

costs. Storage facilities must be designed and operated under leak-tight 

conditions to prevent hydrogen losses and associated indirect climate impacts. 

Robust monitoring and regulatory frameworks are therefore essential to ensure

environmental integrity and public confidence.offer potential demand to

decarbonize the road heavy-transport sector.
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Sectors Policy suggestions

Short-term (2025-2030)
• Plan the scale of hydrogen production 

based on energy resource implications 

and infrastructure capacity. 

• Support renewable-based hydrogen 

production by providing incentives and 

unblocking regulatory obstacles to 

accelerate renewable energy

deployment, such as shifting from

feed-in tariff to a competitive auction.

• Explore and support pilot production 

projects for other low-carbon hydrogen 

types (e.g., fossil gas hydrogen with

CCS/CCUS). 

• Establish clear, standardised data

reporting on the price and quantity of all

low-carbon hydrogen types and

monitoring framework for hydrogen 

production.

• Evaluate the geological hydrogen 

storage options in Thailand by mapping 

areas for renewable based-hydrogen 

production and finding synergies with

power, industry and trade infrastructure 

and demand.

• Set up a hydrogen committee that

coordinates planning between energy

and industrial infrastructure across

ministries, including Thailand Hydrogen 

Association.

• Develop a long-term infrastructure

vision for deployment of refuelling 

infrastructure, ensuring the network is 

optimised for efficient hydrogen 

transport between industrial production

hubs and logistics corridors.

Long-term (2031-2050)
• Implement a hydrogen geological 

storage pilot project (if study shows 

economically feasible).

• Implement and closely monitor 

long-term hydrogen production 

strategies with incentive package. 

Revise the plan if needed.

• Continue the development of 

hydrogen infrastructure (pipe 

network and storage facilities).

• Develop policy measures to

incentivise the deployment of 

renewable-based hydrogen and 

low-carbon hydrogen projects 

(where economically feasible) 

through market-based instruments 

(such as carbon pricing mechanisms 

and green certificate markets), 

de-risking instruments (such as 

contracts-for-difference, investment 

and production tax credits), and

regulatory measures (such as 

streamlined approval practices, 

preferential grid connections, etc.).



Sectors Policy suggestions

Cross-sectoral Strong inter-ministerial coordination, supportive regulation, and long-term 
capacity building across the whole value chain can unlock hydrogen 
development in Thailand.

• Establish clear governance and coordination mechanisms for hydrogen

development, including defined institutional roles, an inter-ministerial 

committee, data-sharing systems, and regular monitoring and revision of 

development plans and roadmaps. 

• Enable conditions for a low�carbon hydrogen value chain by updating 

regulations, codes, and safety standards; planning potential hubs and

infrastructure for production, storage, and transport; and adjusting support 

measures in line with market progress. 

• Invest in human resources and partnerships by prioritising human resource 

development for the hydrogen industry and actively engaging in regional and 

international cooperation platforms.
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Sectors Policy suggestions

Short-term (2025-2030)
• Set specific targets for no-regret 

applications of low carbon hydrogen 

in each sector under Thailand 

Hydrogen Roadmap Plans.

• Identify and assign clear roles for 

ministries and agencies responsible 

for each key action plan.

• Establish and authorise a dedicated

inter-ministerial hydrogen committee 

to oversee and coordinate the 

implementation of hydrogen 

development plans.

• Support the Thailand Hydrogen

Association to act as Thailand focal

point for hydrogen development and 

international cooperation. 

• Establish a mechanism to monitor

implementation progress of the

Thailand Hydrogen Roadmap Plans.

• Develop a detailed technology 

roadmap covering the entire 

hydrogen value chain (production, 

transportation, storage, and 

utilization), to maintain technology 

foresight and focus R&D efforts. 

• Prioritise hydrogen data sharing 

across all stakeholders and invest in 

the Energy Data Lake.

• Expedite the update of regulations, 

codes, and safety standards 

applicable to the entire low-carbon 

hydrogen value chain.

Long-term (2031-2050)
• Implement a hydrogen geological 

storage pilot project (if study shows 

economically feasible).

• Implement and closely monitor 

long-term hydrogen production 

strategies with incentive package. 

Revise the plan if needed.

• Continue the development of 

hydrogen infrastructure (pipe 

network and storage facilities).

• Develop policy measures to

incentivise the deployment of 

renewable-based hydrogen and 

low-carbon hydrogen projects 

(where economically feasible) 

through market-based instruments 

(such as carbon pricing mechanisms 

and green certificate markets), 

de-risking instruments (such as 

contracts-for-difference, investment 

and production tax credits), and

regulatory measures (such as 

streamlined approval practices, 

preferential grid connections, etc.).
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Sectors Policy suggestions

• Integrate potential hydrogen hubs 

and infrastructure needs in energy 

and industrial planning, considering 

storage and transport of hydrogen.

• Participate in regional hydrogen 

cooperation (e.g., ASEAN Hydrogen 

Working Group and Japan’s GX Asia 

Initiative).



Appendix 1:  Thailand’s Short-Term Hydrogen Action Plan 
for 2026-2030 (Draft version)

Strategies Power generation Industry Transport
Key

stakeholders

1. Market
development 
and 
incentivization

• Assess technical 
and economic 
potential for 
hydrogen use in 
power generation.

• Test and adjust 
power plant 
equipment

• Develop a fuel price 
structure
incorporating GHG 
emission conditions.

• Create financial 
incentives and 
regulatory measures 

• Conduct system
checks on gas 
pipelines using 
H2NG.

• Perform system 
checks on boilers 
and furnaces 
utilizing H2NG.

• Assess the impacts 
and challenges 
arising from
hydrogen pricing on 
industrial users 

• Provide 
recommendations 
for accelerating 
hydrogen 
deployment across 
industrial sectors.

• Conduct studies on 
the viability 
and potential of 
hydrogen fuel cell 
technology across 
various transport 
modes 

• Develop 
a comprehensive 
national strategy for
hydrogen integration 
in transportation 
sector.

• Create financial 
incentives and 
regulatory measures 

EPPO, 
DEDE, 
ERC, 
EGAT, PTT, 
BOI, TISI, 
DCCE, 
Ministry of 
Finance, 
Power 
Producers

2. Industrial 
research and 
development

• Establish a pilot 
project for methane 
synthesis from RE

• Develop policy 
measures to foster 
the growth of the 
domestic carbon 
credit market

• Develop and
implement hydrogen
production pilot
projects

• Support hydrogen 
technology R&D

• Conduct a labour 
market survey and 
establish a 
comprehensive
hydrogen-related
human resources 
development plan.

• Develop a strategic 
hydrogen industry 
investment plan to 
guide private capital.

• Create a focused 
national hydrogen
research plan to 
address industrial
knowledge gaps.

• Develop a detailed 
hydrogen
procurement plan for 
the transport sector

• Conduct a labour 
market survey and 
analyse business 
models for hydrogen 
production, 
procurement, 
storage, 
transportation, and 
use

• Establish a human 
resources 
development plan
covering the entire 
hydrogen transport 
value chain 

EPPO, 
DOEB, 
DEDE, 
PTT, BOI, 
DCCE, 
ONEP, 
Ministry of 
Finance, 
FTI
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Thailand’s Short-Term Hydrogen Action Plan 
for 2026-2030 (Draft version)

Strategies Power generation Industry Transport
Key

stakeholders

3. 
Infrastructure 
development

• Feasibility 
assessment of 
CCS/CCUS and 
low-carbon 
hydrogen 
production.

• Establish a national 
hydrogen
transportation 
system.

• Create a strategic 
development plan 
for hydrogen import
piers and facilities.

• Suggest a suitable
hydrogen 
transportation model 
for industrial supply.

• Conduct a feasibility 
study for 
infrastructure 
investment for 
hydrogen imports.

• Conduct a feasibility 
study for 
CCS/CCUS and 
low-carbon 
hydrogen production 
infrastructure.

• Develop a plan
detailing storage 
quantity, targeted 
location, and logistics 
for hydrogen supply.

• Analyse and 
determine the most 
suitable
transportation modes 
for hydrogen within
the country 

• Conduct system 
checks for hydrogen 
refuelling stations, 
storage facilities, and
transportation 
methods.

EPPO, 
DEB, 
DEDE, 
DMF, ERC, 
EGAT, PTT, 
BOI, ONEP

4. Regulations 
and standards 
development

• Establish regulations 
governing hydrogen 
supply chain: 
production, 
transportation, 
storage, and 
end-use.

• Develop specific 
standards and
regulations for the 
quality of hydrogen 
blended with natural 
gas (H2NG).

• Improve existing 
laws and regulations 
to effectively support 
the adoption of
hydrogen fuel.

• Review and update 
standards and
regulations to 
ensure the safety of 
the hydrogen
industry.

• Conduct studies on 
the viability and 
potential of hydrogen 
fuel cell technology 
across various 
transport modes 

• Develop a 
comprehensive 
national strategy for
hydrogen integration 
in transportation 
sector.

• Create financial 
incentives and 
regulatory measures 

EPPO, 
DMF, ERC, 
PTT, ONEP
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Note: EPPO—Energy Policy and Planning Office; DEDE— Department of Alternative Energy Development and 
Efficiency; ERC— Energy Regulatory Commission of Thailand; EGAT—Electricity Generation Authority of 
Thailand; BOI—Board of Investment; TISI— Thai Industrial Standards Institute, DCCE— Department of Climate 
Change and Environment; DOEB—Department of Energy Business; ONEP—Office of Natural Resources and 
Environmental Policy   Planning; FTI— Federation of Thai Industries; DMF—Department of Mineral Fuels 
Source: Prakobchart (2025) and Senate’s Subcommittee (2025)



Thailand’s Short-Term Hydrogen Action Plan 
for 2026-2030 (Draft version)

Prioritized hydrogen-related technologies in the NDC 3.0 plan

Prioritised Hydrogen Technology 
Investment Cost

(million USD)

Mitigation Potential
(2030 - 2035)
(MtCO2eq)

Abatement Cost 
(USD/tCO2) 

Hydrogen Co-Firing Power Plant 225.000.50112.50

Hydrogen Truck 986.690.90888.02

Hydrogen Ship Cargo 0.410.300.12

Hydrogen-powered train

Source: DCCE (2025) 

533.990.60320.39

Hydrogen Ferry and Cruise Passenger 0.600.300.18
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Photovoltaic Capital 
Expenditure 
(CAPEX)

IRENA (2023)USD2023/kW560

Wind CAPEX IRENA (2023)USD2023/kW1400 

Photovoltaic Operational 
Expenditure 
(OPEX)

IRENA (2023)USD2023/kW-a26
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Appendix 2: Assumptions for the Techno-Economic 
Assessment

This section presents an overview of the assumptions applied in the calculations used in this report. 

More detailed information about the methodology can be found in Agora Industry, Agora Energiewende (2024a).

Technology Parameter Value SourceUnit

Electrolyser (Chinese) CAPEX IEA (2025)USD2023/kW648

Battery Storage (2030) CAPEX Fasihi et al. (2021)USD2023/kWel223

WACC (2023) Equity Risk 
Premium 

Damodaran (2024)%6.94%

Natural gas
reforming with CCUS

CAPEX IEA (2025)USD 2023 / kW H21420

Wind OPEX IRENA (2023)USD2023/kW-a67

Electrolyser OPEX IEA (2025)USD2023/kW-a13

Electrolyser Stack replacement BNEF (2023)% of CAPEX31

Electrolyser Stack lifetime BNEF (2023)years10

Natural Gas Prices LNG imports ERC (2024)MMBTUMonthly 
Average 

Storage H2 Storage 
(Underground pipeline) 

CAPEX Fasihi et al. (2021)USD2023/kWel14 240



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 48

Agora Energiewende and Agora Industry (2024): 9 insights on hydrogen – Southeast Asia edition, Available at  
 https://www.agora-industry.org/publications/9-insights-on-hydrogen-southeast-asia-edition#downloads 

(accessed August 2025)

Agora Industry, Agora Energiewende (2024): Southeast Asia map of hydrogen production costs documentation. Available at  
 https://www.agora-industry.org/publications/9-insights-on-hydrogen-southeast-asia-edition#downloads 

(accessed November 2025)

Agora Energiewende (2025): Factsheet Grüngasquote, Available at  
https://www.agora-energiewende.de/publikationen/factsheet-gruengasquote#downloads (accessed August 2025)

Agora Industry (2025a): Breaking new ground: decentralised renewable nitrogen fertilisers. Navigating opportunities and   
 obstacles. Available at:               
 https://www.agora-industry.org/publications/breaking-new-ground-decentralised-renewable-nitrogen-fertilisers 

(accessed November 2025)

Agora Industry and Agora Energiewende (2025): Decarbonising steel in Southeast Asia. Pathways, opportunities and enablers.  
Available at: https://www.agora-industry.org/publications/decarbonising-steel-in-southeast-asia 
(accessed November 2025)

Agora Industry, ICCT and RAP (2025): Prioritising hydrogen for the most effective uses. An overview. Available at   
 https://www.agora-industry.org/publications/prioritising-hydrogen-for-the-most-effective-uses#downloads 

(accessed September 2025)

Agora Industry, FutureCamp (2022): Power-2-Heat: Gas savings and emissions reduction in industry. Available at   
https://www.agora-industry.org/publications/power-2-heat-1 (accessed September 2025)

Asia-Pacific Energy Cooperation Centre. (n.d.). ECAP 34: Carbon-Neutrality Measures in Thailand. Retrieved from   
 https://www.asiaeec-col.eccj.or.jp/wpdata/wp-content/uploads/ecap34-cn-measures-thailand.pdf

Aurora Energy Research (2025). GEA4: Supporting Clean Energy or Subsidising Poor Siting Decisions? Available at  
 https://auroraer.com/resources/aurora-insights/articles/gea4-supporting-clean-energy-or-     
 subsidising-poor-siting-decisions#latest-developments

Bard, J., Gerhardt, N., Selzam, P., Beil, M., Wiemer, M., & Buddensiek, M. (2022). Hydrogen blending in the European gas grid:  
Use, limits, and cost (Short Study). Berlin, Germany: Fraunhofer Institute for Energy Economics and Energy System  
Technology (IEE).

BNEF (2023) - Hydrogen Levelised Cost Update 2023

BNEF (2025): Thailand: Turning Point for a Net-Zero Power Grid. Available at   
https://assets.bbhub.io/professional/sites/44/19-05-2025_Thailand_Turning-Point-for-a-Net-Zero-Power-Grid.pdf   
(accessed August 2025)

References



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 49

CASE (2022): Towards a collective vision of Thai energy transition: National long-term scenarios and socioeconomic  
 implications. Available at               
 https://www.agora-energiewende.org/fileadmin/Partnerpublikationen/2021/CASE_Beyond_Net_Zero_
 Empowering_Climate_Mitigation/Towards_a_collective_vision_of_Thai_energy_transition_full_report.pdf 

(accessed August 2025)

CASE (2025): The Role of Renewable Hydrogen in the Power Sector | Technology Brief Series – Edition 1. Available at:   
https://caseforsea.org/post_knowledge/the-role-of-renewable-hydrogen-in-the-power-sector/ (accessed August 2025)

CASE (2025): Rethinking LNG: Safeguarding Thailand’s Energy Security Amid Heightened Risks.

Clean Energy Wire. (2024). Germany’s renewable energy system and challenges related to weather 
and system flexibility

Department of Climate Change and Environment (DCCE). (2025, November 4). Thailand's Second Nationally 
Determined Contribution (NDC 3.0). https://unfccc.int/sites/default/files/2025-11/TH%20NDC%203.0.pdf 

Deutsche Gesellschaft für Internationale Zusammenarbeit (2024). Feasibility Study on Applications of 
Green Hydrogen to Railways in Thailand. https://www.thai-german-cooperation.info/wp-content/uploads/2024/07/GIZ-

 Thailand-Green-H2-Railways-Study-H2Uppp.pdf 

Economic Research Institute for ASEAN and East Asia (ERIA) (2024). Policies and Infrastructure Development for 
the Wider Penetration of xEV in ASEAN Countries – Phase II.   
https://www.eria.org/uploads/Policies-and-Infrastructure-Development-for-the-Wider-Penetration-xEVs-in-ASEAN.pdf  
(accessed August 2025)

Energy News Center. (2025, October 24). Energy Minister reveals new PDP incorporates hydrogen fuel for power generation.  
รัฐมนตรีพลังงาน ชี้ แผน PDP ฉบับใหม มีการใชเชื้อเพลิงไฮโดรเจนผลิตไฟฟา | Energy News Center 

EPCIntel (2024). Unveiling the Costs Behind LNG Projects: A breakdown of EPC contract costs.  
https://epcintel.com/insight/unveiling-the-costs-behind-lng-projects-12 (accessed August 2025)

ERIA (2024a): Hydrogen Demand and Supply in ASEAN’s Industry Sector: Current Situation and the Potential of 
a Greener Future, Available at https://www.eria.org/uploads/Hydrogen_Demand_and_Supply_in_ASEAN
_Industry_Sector.pdf (accessed August 2025)

Fasihi et al. (2021) - Global potential of green ammonia based on hybrid PV-wind power plants. Available at   
https://www.sciencedirect.com/science/article/pii/S0306261920315750?via%3Dihub (accessed November 2025)

Fan, X., & Cheng, Y. F. (2025). Hydrogen pipelines and embrittlement in gaseous environments: An up-to-date review. 
Applied Energy, 387, Article 125636. https://doi.org/10.1016/j.apenergy.2025.125636

International Energy Agency (IEA) (2025). Global Hydrogen Review 2025. Available at  
 https://www.iea.org/reports/global-hydrogen-review-2025 

https://iea.blob.core.windows.net/assets/89c1e382-dc59-46ca-aa47-9f7d41531ab5/GlobalHydrogenReview2024.pdf  
(accessed September 2025)

References



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 50

IRENA (2024), Green hydrogen auctions: A guide to design, International Renewable Energy Agency, Abu Dhabi

International Energy Agency (IEA) (2024). Global Hydrogen Review 2024. Available at       
https://iea.blob.core.windows.net/assets/89c1e382-dc59-46ca-aa47-9f7d41531ab5/GlobalHydrogenReview2024.pdf  
(accessed August 2025)

International Renewable Energy Agency (IRENA) (2023), Renewable power generation costs in 2022, 
International Renewable Energy Agency, Abu Dhabi.

Kiatfuengfoo, V. (n.d.). Energy transition plan and policy. Retrieved from https://www.boi.go.th/upload/content/1_EPPO_
 KIATFUENGFOO%20Veerapat_Energy%20transition%20plan%20and%20policy.pdf

Müller, V.P.; Eckstein, J.; Fragoso, J.; Männer, W.; Eichhammer, W. (2024): Decarbonisation pathways 
for Southeast Asia - Main report. Karlsruhe: Fraunhofer ISI, Available at   

 https://caseforsea.org/th/post_knowledge/decarbonisation-pathways-for-southeast-asia-main-report/
(accessed August 2025) 

Oeko-Institut, Agora Energiewende & Agora Industry (2024): PTX Business Opportunity Analyser, Version 2.0,
Available at https://www.agora-industry.org/data-tools/ptx-business-opportunity-analyser (accessed August 2025)

Oxford Institute for Energy Studies (2025). ET50: Hydrogen Offtake Agreements and blending risks . Oxford, UK: 
Oxford Institute for Energy Studies.

Patarapong, Intarakumnerd., Peera, Charoenporn. The window of opportunity: a case study of the battery electric vehicle 
in Thailand. Asia Pacific Journal of Innovation and Entrepreneurship 25 November 2024; 18 (4): 322–339.   

 https://doi.org/10.1108/APJIE-04-2023-0077

Pajonpai, Narumas; Bissen, Raphael; Pumjan, Sunthorn; Henk, Andreas. (2022). Shape design and safety evaluation 
of salt caverns for CO2 storage in Northeast Thailand. https://doi.org/10.1016/j.ijggc.2022.103773

Prakobchart, S. (2025, October 24). The Role of Government in Establishing Policy, Roadmaps, Legislation, 
and Safety Standards for Hydrogen Energy Adoption. Thailand's Senate Energy Committee Seminar 
"Hydrogen: Economical potential Thailand's Economic Opportunity and Survival". Bangkok.

Riemer, M.; Schreiner, F.; Wachsmuth., J. (2022): Conversion of LNG Terminals for Liquid Hydrogen or Ammonia. 
Analysis of Technical Feasibility und Economic Considerations, Karlsruhe, Fraunhofer Institute for Systems 
and Innovation Research ISI. Available at https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cce/2022/Report_
Conversion_of_LNG_Terminals_for_Liquid_Hydrogen_or_Ammonia.pdf (accessed September 2025)

Subcommittee for the Study of Hydrogen Energy Integration, Clean Energy Innovation Towards Future Energy Security. (2025).  
Minutes of the 4th Meeting (2/2568).

Subcommittee for the Study of Hydrogen Energy Integration, Clean Energy Innovation Towards Future Energy Security.   
 (2025a). Minutes of the 4th Meeting (4/2568).

References



Clean, Affordable and Secure Energy for Southeast Asia (CASE) 51

The Department of Alternative Energy Development and Efficiency (DEDE) (2023): Energy Balance of Thailand 2023

The Department of Alternative Energy Development and Efficiency (DEDE) (2025): 
 Thailand Energy Balance Table January (Ktoe).
Thailand Board of Investment (BOI) (2023, November 1). EV Board Gives the Green Light to EV 3.5 Package, 
 Positioning Thailand as the Key Regional Hub for Electric Vehicle Manufacturing.
 https://www.boi.go.th/index.php?page=press_releases_detail&topic_id=134676&_m&language=en

Thansettakij. (2025, Januray 13). Propose NEPC to Push 4 Strategies Supporting the Use of Hydrogen for Power Generation  
 and Vehicles by 2030. https://www.thansettakij.com/climatecenter/net-zero/616823  

The Oxford Institute for Energy Studies (2025). Hydrogen Offtake Agreements. Available at:       
 https://www.oxfordenergy.org/wpcms/wp-content/uploads/
 2025/08/ET50-Hydrogen-Offtake-Agreements.pdf. (Accessed August 2025)

References




