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Abstract 

This paper discusses Thailand’s green growth policy framework with a focus on finding the right policy mix 
and institutional setup. Given that the economy is in a process of catching up with advanced economies, 
particular emphasis will need to be placed on making the green transition conducive to economic growth 
and further improvements in living standards. Implementing Thailand’s current pledge to achieve carbon 
neutrality by 2050 and net zero emissions by 2065 will require substantial policy changes. While the 
expansion of natural gas use over the past years has helped Thailand to contain increases of carbon 
emissions, reversing the still rising emissions calls for a strong shift towards renewable energy sources. 
Thailand has already started these efforts. The use of biofuels has increased in road transport, and other 
renewable energy sources have also expanded. Investments into greener production technologies and a 
more responsible use of resources have received strong attention. However, most current initiatives are 
voluntary, which will not be sufficient to achieve the country’s climate goals. As Thailand is highly 
vulnerable to climate change risks, policies that promote adaptation to climate change will also play an 
important role. 

Key words: Thailand, green growth, carbon pricing, renewable energy sources, energy efficiency, green 
innovation. 

JEL: D58, H23, O38, O44, O53, Q48, Q58 

Résumé 

Cet article examine le cadre politique de croissance verte de la Thaïlande en mettant l’accent sur la 
recherche de la bonne combinaison de politiques et du bon cadre institutionnel. Étant donné que 
l’économie est en train de rattraper les économies avancées, il faudra s’attacher tout particulièrement à 
rendre la transition verte propice à la croissance économique et à de nouvelles améliorations du niveau 
de vie. La mise en œuvre de l’engagement actuel de la Thaïlande d’atteindre la neutralité carbone d’ici 
2050 et zéro émission nette d’ici 2065 nécessitera des changements politiques substantiels. Même si 
l’expansion de l’utilisation du gaz naturel au cours des dernières années a aidé la Thaïlande à contenir 
l’augmentation des émissions de carbone, inverser les émissions toujours croissantes nécessite une forte 
transition vers les sources d’énergie renouvelables. La Thaïlande a déjà commencé ces efforts. L'utilisation 
de biocarburants a augmenté dans le transport routier et d'autres sources d'énergie renouvelables se sont 
également développées. Les investissements dans des technologies de production plus vertes et une 
utilisation plus responsable des ressources ont reçu une grande attention. Cependant, la plupart des 
initiatives actuelles sont volontaires, ce qui ne suffira pas à atteindre les objectifs climatiques du pays. La 
Thaïlande étant très vulnérable aux risques liés au changement climatique, les politiques favorisant 
l’adaptation au changement climatique joueront également un rôle important. 

Mots clé : Thaïlande, croissance verte, tarification du carbone, sources d'énergie renouvelables, efficacité 
énergétique, innovation verte 

JEL: D58, H23, O38, O44, O53, Q48, Q58 
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The green transition combines opportunities and challenges  

Thailand has made significant pledges for the way towards achieving net zero carbon emissions. These 
pledges include reaching carbon neutrality by 2050 and net-zero greenhouse gas (GHG) emissions by 
2065 (Figure 1.1). The latter concept includes not only the reduction of CO2 emissions, but also methane 
(CH4), nitrous oxide (N2O) and other hydrofluorocarbons. Moreover, after eliminating the use of 
chlorofluorocarbon (CFC) gases completely by 2010, Thailand now aims to terminate 
hydrochlorofluorocarbons (HCFC) before 2030. Implementing these pledges will most likely be the major 
economic policy challenge for the decades to come.  

While mastering the green transition is challenging for all countries across the world, it is even more so for 
an emerging market economy like Thailand. The green transition will require major investments and policy 
changes, to induce the required changes in economic structures, scaling down activities that are not 
compatible with achieving climate goals while fostering those that are.  

For an emerging economy like Thailand that is still aspiring to catch up with the income levels of advanced 
economies, designing a green transition pathway that is supportive of economic growth is particularly 
important. This need is exacerbated by Thailand’s rapid population ageing, the fastest in the region, which 
will weigh on economic growth over the next decades. As a result, boosting productivity will become an 
ever more crucial policy goal.  

However, achieving net zero in the coming decades can also provide opportunities to attain both more 
sustainable and more inclusive growth. Less emission-intensive growth often brings tangible benefits for 
disadvantaged households, for example when climate mitigation polices improve air quality or reduce 
urban congestion by making public transport systems more efficient. Greening economic activity can also 
create new jobs, such as those in sustainable agriculture and tourism. 

Figure 1.1. Thailand is committed to significant emission reductions 
GHG emissions by source and net CO2 emissions, Mt CO2eq per year 

 
Note: Data for 2000-2019 are from the Fourth National Communication, and those from 2020 are from the Long-term Low Greenhouse Gas 
Emission Development Strategy. 
Source: Ministry of Natural Resources and Environment, Fourth National Communication and Long-term Low Greenhouse Gas Emission 
Development Strategy. 
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use, land use change and forestry have increasingly subtracted from GHG emissions. In terms of CO2 
emissions, transportation is the second largest source in Thailand, after energy suppliers, and its 
contribution to total emissions has increased rapidly (Figure 1.2, Panels A and B). Like in many other 
emerging market economies, Thailand’s high economic growth has been underpinned by the increasing 
use of energy (Figure 1.3, Panel A).  

Figure 1.2. CO2 emissions from road transport have increased rapidly 

 
Source: IEA Greenhouse Gas Emissions from Energy. 

Energy demand typically increases as activity expands and incomes rise, as evidenced by the strong 
association between a country’s income level and energy input (Figure 1.3, Panel B). Sustaining Thailand’s 
high economic growth will require further increases in energy supply, while supply bottlenecks would 
constrain economic growth (Stern, 2011[1]). 

Figure 1.3. Energy is necessary for economic growth 

 
Source: OECD Green Growth Indicators; and World Bank World Development Indicators. 

This continuous expansion of energy supply will require massive investments in renewable energy sources 
as the only way to reconcile future economic development with carbon neutrality. Like in many other 
countries, the burning of fossil fuels is Thailand’s major CO2 emission source. Reducing CO2 emissions 
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from energy supply and consumption is therefore expected to play the leading role in achieving the 
country’s net zero pledges (Figure 1.1).  

In contrast to other Southeast Asian countries that are heavily reliant on coal, Thailand expanded natural 
gas use long before others and has tapped into bioenergy sources, such as gasohol and biodiesel for land 
transport, for years (Figure 1.4). This has helped contain increases of CO2 emissions to some extent over 
the years. However, reversing the rising trend of its CO2 emissions trajectory within a short period will 
require significant additional policy efforts. The high share of natural gas means that Thailand should 
quickly move to further expanding renewables. Some renewable sources, such as solar photovoltaic (PV) 
electricity generation, are actually more readily available for Thailand than fossil fuels.      

Figure 1.4. Thailand’s coal dependence is lower than in peer countries 
Total energy supply by source, share % 

 
Source: IEA, World Energy Balances. 

Besides expanding electricity supply, meeting emission pledges will also require limiting electricity demand 
growth by improving energy efficiency. Indeed, some improvements in efficiency may be easier to achieve 
in the short run than expansions in renewable energy generation capacity. Over the last two decades, 
Thailand has become less energy intensive, suggesting that various sectors’ efforts to improve energy 
efficiency have played a key role to contain increases in CO2 emissions, while the growing share of the 
services sector could also contribute to low energy intensity (Figure 1.5, Panels A and B). At the same 
time, other countries in the region have achieved stronger energy efficiency gains, suggesting scope for 
further efforts in Thailand.  

Thailand is one of the most vulnerable countries to climate change in the world and will also need to invest 
into climate change adaptation. Frequent severe floods and droughts affect its agricultural production, 
which has become a concern. Therefore, investments in climate change adaptation will have to go hand 
in hand with mitigation efforts.  

A successful green transition will require enhanced policy coordination efforts, in particular flanking policies 
that can mitigate the impact on low-income households, which could be disproportionally affected by higher 
fossil fuel prices during the transition. These households are already typically more vulnerable to changes 
in weather patterns, such as severe droughts and floods.  
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Figure 1.5. Lowering energy intensity has helped contain CO2 emissions 

 
Note: Decomposition is based on the Kaya identity, CO2 emissions = (Carbon intensity)*(Energy intensity)*(GDP per capita)*(Population). 
Carbon intensity is calculated as carbon emissions divided by total primary energy supply, and energy intensity is calculated as total primary 
energy supply divided by real GDP. 
Source: World Bank World Development Indicators; OECD Green Growth Indicators. 
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• Reducing government interventions in energy markets will lay the grounds for a successful green 
transition, as regulated prices and subsidies currently weaken the necessary incentives for 
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Achieving a coherent policy mix and ensuring strong policy coordination 

Getting the policy mix right is crucial for Thailand’s decarbonisation strategy. Achieving carbon neutrality 
over the coming decades will require significant transformations of economic structures and will require 
the use of several policy instruments in a coordinated fashion. Key tools that can be deployed include 
emission pricing, regulatory measures, and subsidies for cleaner alternatives. A broad range of policy tools 
should consistently be deployed to maximise their complementarities (D’Arcangelo et al., 2022[2]), 
(Blanchard, Gollier and Tirole, 2022[3]). At the same time, favourable framework conditions will be needed 
to facilitate the required structural changes and foster business dynamism, for example through the 
removal of market entry barriers or operational restrictions.   

Appropriate carbon prices that internalise some of the climate impacts of carbon emissions are one key 
instrument for directing resources towards lower-emission uses. From an economic perspective, using 
price signals to direct resources is highly attractive and efficient because a single carbon price equalises 
the marginal abatement costs across sectors (D’Arcangelo et al., 2022[4]). The price signals can help attract 
private investments into low-carbon production technologies. Carbon pricing can be implemented in 
different ways and can also generate government revenues depending on its design.  

However, carbon prices alone are unlikely to be sufficient to drive the changes required to reach net zero 
emissions, and there may also be other environmental externalities to be taken into account beyond climate 
change, such as air pollution. High carbon prices alone may also not be enough to stimulate adoption and 
innovation in low-carbon technologies if uncertainty about policies and technology renders the required 
investment excessively risky. More stringent environmental regulations, for example, can support price-
based measures and reduce the usage of fossil fuels.   

Ensuring rapid progress through the deployment of different policy instruments calls for stronger policy 
coordination. Thailand currently has over 30 national and regional energy and climate policies in effect. 
These plans have been updated every 3-5 years to reflect the latest developments on various fronts, 
including technological advances. In addition, several government ministries and agencies have their own 
policy measures, and taken together, this creates a complex system.  

Current policies include policies to promote energy efficiency, sustainable transport and the transition to 
clean energy sources. A pilot programme for emission trading is currently part of the Climate Change 
Master Plan. The Long-Term Low Greenhouse Gas Emission Development Strategy serves as an 
overarching policy strategy. The principal energy policy relevant to reducing GHG emissions is Thailand’s 
Integrated Energy Blueprint, which encompasses several long-term plans, notably the Alternative Energy 
Development Plan, Power Development Plan and Energy Efficiency Plan. A new National Energy Plan is 
expected to replace the current Energy Blueprint as an overarching framework. In addition, the 13th 
National Economic and Social Development Plan provides guiding principles to connect economic 
development and climate policies.  

These different policy plans also imply that the responsibility for climate and environmental policies is 
scattered across many different agencies (IEA, 2021[5]). 25 public bodies are responsible for drafting, 
implementing and enforcing climate policies, which adds to the complexity of steering Thailand towards 
meeting its climate commitments. Several extra-budgetary funds have been established for similar 
purposes. In addition to taxes, charges and fees that are imposed by different ministries and agencies, a 
number of tax incentive programmes exist, potentially leading to policy inconsistencies.  

Redesigning and streamlining these complex institutional settings will be a policy priority, with a view 
towards better coordination within the government. Currently, the National Committee on Climate Change 
Policy chaired by the prime minister acts as the leading body on climate policies, and a department at the 
Ministry of Natural Resources and the Environment oversees climate policies. However, policy 
coordination and consistency concerning climate policies could be strengthened further. To achieve this, 
the government is planning to introduce the first-ever Climate Change Act and set up a new department, 
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the Department of Climate Change and Environment, which is meant to serve as the secretariat for the 
National Committee on Climate Change Policy.  

The new Department of Climate Change and Environment is currently being established and this process 
could be accelerated. Its mission will be to define a strategy and measures to deal with climate change 
and reduce greenhouse gas emissions across the country. As part of the function of the Office of Natural 
Resources and Environmental Policy and Planning under the same ministry will be transferred to the new 
department, the division of labour between the two departments should clearly be defined. Overcoming 
the current coordination challenges will hinge on giving this newly created department a strong mandate, 
including the necessary leverage to ensure the consistency of policies by other ministries and actors with 
the overall mitigation strategy.  

Better coordination of climate action will also require tying climate objectives more directly to long-term 
decision processes and budgets, while undertaking regular monitoring and follow-up. Like other Southeast 
Asian countries, Thailand has a long history of economic development planning. Its 5-year Economic and 
Social Development Plans serve as a guide to various sectoral plans. Effective monitoring and evaluation 
is an essential part of any planning system, and a number of countries have made efforts to improve 
monitoring and evaluation. Setting quantitative targets and providing regular follow-up, including potentially 
through a direct link with budget management, is equally important as the planning itself (World Bank, 
2007[6]). Thailand has an electronic monitoring and auditing system that cover key projects of all ministries 
and agencies. 

Thailand has established a well-organised performance evaluation system for public spending. However, 
the quality of annual key performance indicators varies among government agencies and a large number 
of indicators of around 9 000 appears to complicate the evaluation process (OECD, 2020[7]). A number of 
countries have encountered similar difficulties. France recently reduced the number of indicators used for 
monitoring and Austria strengthened quality assurance through regular interventions by the Federal 
Performance Management Office (OECD, 2020[7]).  

Another instrument that could be harnessed for this purpose are Strategic Environmental Assessments. 
These assess the environmental impact of broad policy or individual project plans in the initial phase 
(OECD, 2012[8]). Thailand plans to formally introduce Strategic Environmental Assessments in several 
areas of government planning such as energy and transport. The same instrument has been used in the 
European Union to ensure high levels of environmental consideration in various government plans such 
as energy and transport (European Commission, 2001[9]). 

Knowledge sharing with other countries can also be useful. A case in point is a memorandum of 
understanding between Thailand and Switzerland of 2022. This collaboration aims at a mutual exchange 
of experiences and at helping Thailand achieve its net zero emission targets through knowledge transfer 
and expert advice. 

Carbon pricing should be the key element of Thailand’s decarbonisation strategy 

Carbon pricing will be an essential building block of reducing carbon emissions. Appropriate carbon prices 
internalise part of the negative external effect of carbon emissions and induce market participants to favour 
low-carbon solutions. This will generally reduce emissions in cost-effective ways, taking into account 
different abatement opportunities, including through creating strong incentives for enhancing energy 
efficiency and boosting research and innovation into low-carbon technologies. The two main types of 
explicit carbon pricing are emission trading systems, such as cap-and-trade programmes, and carbon 
taxes (OECD, 2022[10]). For example, the EU-ETS, the emission trading system of the European Union, 
has effectively reduced CO2 emissions of regulated firms (Dechezleprêtre, Nachtigall and Venmans, 
2018[11]).  
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Thailand launched a pilot emissions trading system (ETS) on a voluntary basis in 2015. The first phase 
between 2015 and 2017 established and tested the market’s design features and the measurement, 
reporting and verification system. Under the voluntary system, participating businesses can acquire 
knowledge and experience about emission trading, including estimation of emission numbers stemming 
from their activities. During the second phase between 2018-20, the government aimed to encourage wider 
participation and develop participants’ trading capabilities. The pilot trading scheme has helped to gather 
valuable experience and capacity with carbon markets, and Thailand now has the legal framework to 
establish an effective emission trading system. The government also plans to include SOEs within the 
system from 2024. However, the voluntary nature with no stringent emission cap and low carbon prices 
prevalent under the ETS have implied that the carbon prices generated by the current system are not 
effective to reduce GHGs (Figure 1.6, Panel A). In addition, Thailand’s excise tax on fossil fuels is low, 
which results in a low effective tax rate on carbon in international comparison (Figure 1.6, Panel B). 

Plans for mandatory carbon pricing are currently underway. A draft law about the framework of a mandatory 
system is set to be submitted to the cabinet for approval in 2023. When the new law comes into force, the 
private sector is required to report the data regarding activities involving GHG emissions to the government, 
with administrative penalties for failures to report. However, a final decision on whether the mandatory 
system will take the form of an emissions trading system, carbon taxes, or a mix of the two policy tools, is 
still outstanding, as is the sectoral coverage of the new system.   

Irrespective of the carbon pricing policy chosen, the new system should be as comprehensive as possible. 
Carbon pricing for only a narrow set of sectors would be insufficient to make the necessary progress 
towards a net zero target. If carbon pricing is applied to limited sectors, activities and resources would 
move to other sectors not covered by the pricing system, resulting in high emissions and overall low 
average carbon prices. Stronger emission reduction contributions would then have to come from other 
policy tools, such as energy saving measures or regulations. To achieve the same emission reduction 
target through price-based measures, a narrow sectoral coverage would require higher carbon prices 
compared with a wider coverage. 

Building on the experience of the voluntary programme, a cap and trade system with an extensive sectoral 
coverage could be placed at the centre of Thailand’s carbon pricing strategy (IEA, 2021[5]). In particular, 
the energy and industry sectors should be among the first to participate in such a scheme. In the early 
stage, allowances could be allocated for free to some industry sectors in order to prevent carbon leakage 
to other countries with lower carbon prices. Industrial process could then be included once the new 
framework is in full operation. In addition to CO2 emissions, a broader set of GHG emissions could be 
covered.  

A cap and trading system has the advantage that it can explicitly set emission caps consistent with a path 
to the net zero targets, although it may be more challenging to implement from an administrative 
perspective, including with respect to the allocation of initial allowances, than a fuel-based carbon tax. 
Emission allowances should eventually be auctioned off among emitters rather than handed out for free, 
as this will generate fiscal revenues, especially during the transition period. These revenues can then be 
used to cover additional spending needs related to climate change policies, including those for adaptation 
or support for those households most affected by carbon pricing.  

Recognising that not all emissions can be included in a cap and trade system, complementing such a cap 
and trade system with a carbon tax for sectors not covered by the scheme would allow to expand the scope 
of carbon pricing. For example, a carbon tax could be more suitable to reduce emissions from road 
transport, especially transport emissions originating from households. Allocating allowances to private 
passenger car users would not be practical, while a carbon tax on fossil fuels could be easily implemented 
at the pump. As the fossil fuel taxes already exist, reforming the tax rate according to the climate costs of 
these fuels would be a straightforward option (OECD, 2021[12]).  
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Figure 1.6. Thailand’s current effective carbon prices are low 

 
Source: OECD Green Growth Indicators; US Department of Energy, Maps and Data - Fuels Taxes by Country; National sources; World Bank 
Carbon Pricing Dashboard; Thailand Greenhouse Gas Management Organisation, Carbon Market information. 

Tax rates should ideally align carbon prices with those envisaged in a cap and trade system to achieve 
emission cuts consistent with sectoral targets. That, however, would imply phasing out current subsidies, 
even though these are lower than in some OECD countries and regional peers (Figure 1.7). Total energy 
subsidies still amount to almost 0.2% of GDP and consist almost entirely of subsidies on oil and petroleum 
products. The government regularly intervenes to reduce price volatility of petroleum derivatives such as 
diesel and gasoline through the Oil Fund (Boonpramote, 2017[13]), (Asian Development Bank, 2015[14]). In 
addition, an explicit cap on retail diesel prices keeps the price at currently THB 34.44 per litre (USD 1.00). 
These interventions into market prices should be phased out along with the establishment of the emission 
trading system. Fossil fuel subsidies weaken price signals and are inconsistent with an efficient use of 
carbon prices to attain emission reduction objectives (D’Arcangelo et al., 2022[2]).   

Figure 1.7. Energy subsidies remain in place for oil 
Energy subsidies, % of GDP, average 2015-2019 

 
Source: International Institute for Sustainable Development and OECD; FossilFuelSubsidyTracker.org. 

Model simulations prepared for this paper simulate emission trajectories and the carbon prices required to 
achieve them, assuming that no other, non-price-based measures are taken. These simulations are based 
on the OECD-ENV Linkages model, described in Box 1.1. The simulations, shown in Figure 1.8,  consider 
a number of different cases for carbon pricing, all of which achieve the current emission targets, which 
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imply a stark reduction of CO2 emissions relative to a business-as-usual scenario (Panel A, based on 
(Ministry of Natural Resources and Environment, 2022[15])).  

The results of these simulations suggest that carbon price levels would need to rise substantially when 
relying on carbon pricing alone to achieve emission targets (Panel B). This strengthens the case for 
deploying a combination of price-based and regulatory measures to reduce carbon emissions. Moreover, 
the breadth of sectors covered by carbon pricing plays an important role for the level of carbon prices 
required to reach current net zero targets. A carbon pricing mechanism with only partial coverage 
comprising the energy and industry sector would require substantially higher carbon prices than if all 
sectors were included in the carbon pricing mechanism (Panel B). With an even narrower application of 
carbon pricing to the energy sector alone, achieving emission targets would be out of reach, at least if the 
other sectors continued to consume fossil fuels without any restrictions. These results underline the 
importance of aiming for a broad coverage of the carbon pricing mechanism chosen.  

Moreover, a partial application of carbon pricing to energy and industry only would entail higher economic 
costs (Panel C). While the level of GDP is projected to be around 2.5% lower in 2040 on account of the 
costs of mitigation measures, this loss would amount to almost 4% in the case of only partial coverage. 
This is due to the fact that the entire mitigation burden would then be put on the energy and industry sector, 
a scenario that would entail very high economic costs in these sectors (Panel D).  

The coverage of carbon pricing could be expanded over time. SMEs with small GHG emissions could be 
included more gradually into the system, starting with those segments of the SME sector where the 
complexity of inclusion into the system are lower. The European Union, for example, has progressively 
expanded the coverage of its emission trading system since 2005. In the first phase until 2007, the system 
only included CO2 from power generators and energy-intensive industries but now covers more gases, 
such as N2O, and more sectors, such as aviation, and is to be extended to maritime transport.  

Box 1.1. The OECD ENV-Linkages modelling framework 
A long-term projection of the interaction between environmental pressures and economic activities is 
essential to help countries meet their environmental targets. In particular, analysing the long-term 
impacts of environmental policies on climate challenges and economic growth enables countries to 
identify more cost-effective policy mixes to effectively achieve green and sustainable growth. The OECD 
developed the ENV-Linkages model, a recursive dynamic computable general equilibrium (CGE) 
model, in the early 2000s. 

The ENV-Linkages model describes economic activities of different sectors and regions and links them 
to the drivers of environment pressures. The model fully conforms with the OECD ENV-Growth model, 
which provides the baseline scenario in the absence of new environmental policies. Therefore, the ENV-
Linkages model can assess the impacts of climate change mitigation policies in diverse scenarios. 
Thanks to its multi-sectoral and multi-regional features, the model enables the analyses of the medium- 
to long-term effects of policy shifts that require reallocation across sectors and regions, as well as the 
associated spill-over effects. It also helps countries identify least-cost policies on issues including 
environmental tax reform and phasing out fossil fuel subsidies. 

Source: (Château, Dellink and Lanzi, 2014[16]) 
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Figure 1.8. Achieving net zero targets will be challenging 

 
Note: Simulations based on the OECD ENV-Linkages model. In the business as usual (BAU) scenario, Thailand's long-term labour productivity 
growth is assumed at 2.7%. Consumption shares of necessary goods such as electricity and food are assumed to decline as incomes rise. The 
all-sectors carbon pricing scenario assumes that non-OECD countries will achieve net zero GHG emissions, including from LULUCF, by 2060, 
and OECD countries by 2050. For Thailand, carbon neutrality will be achieved by 2050, following the emission trajectory shown in the revised 
version of Thailand's Long-term Low Greenhouse Gas Emission Development Strategy (Ministry of Natural Resources and Environment, 
2022[15]). The partial carbon pricing scenario assumes that Thailand adopts sectoral carbon pricing restricted to energy and industry to achieve 
the same carbon neutrality target, and the other countries apply full-sector carbon pricing. The end point of the simulation is set in 2040 to obtain 
robust estimation results. The peak of net CO2 emissions is set to occur in 2025, except in the delayed scenario where this is assumed to 
happen in 2033. 
Source: OECD ENV-Linkages model. 
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Even with a gradual expansion of coverage, however, it is important to frontload the implementation of 
carbon prices to ensure compliance with the current government targets of reaching a carbon emission 
peak in 2025, followed by gradual declines as shown in Panel A. If the turning point were delayed due to 
a slower implementation of carbon pricing, more efforts than in the frontloading scenario would be required 
to reach the same amount of cumulative emissions reductions (Panel E). This in turn would imply higher 
economic losses, both in terms of real GDP and per-capita incomes (Panel F).  

As high prices of fossil fuels and carbon-intensive goods and services entailed by carbon pricing could 
disproportionally affect low-income households, it is crucial that fiscal revenues from carbon pricing are 
available to support those who would be affected (D’Arcangelo et al., 2022[2]). Large income inequalities 
may hinder the green transition through low public support, which could particularly be the case in emerging 
market economies like Thailand. In emerging market economies, consumption of fossil fuels typically has 
a larger share in total expenditure for high-income households than for low-income households due to 
differences in car ownership rates and availability of traditional biomass, such as firewood (Dorband et al., 
2019[17]). This would make tend to give carbon pricing a more progressive footprint, although the impacts 
may differ among countries and fuels (Steckel et al., 2021[18]). The negative effects on low-income 
households could be exacerbated by associated increases of food prices, which has a large spending 
share among low-income households (Figure 1.9).  

Figure 1.9. Low-income households spend relatively less on transport  

 
Source: CEIC. 

Support could go beyond households. Switzerland, for example, recycles most of the revenues of its 
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programme and a technology fund (Hintermann and Zarkovic, 2020[19]). Singapore introduced a CO2 
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revenues, the Singaporean government at the same time provides strong support to business investments 
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to 70%. Part of the revenues from carbon pricing can also be used for other people, such as to smooth the 
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from carbon pricing could ideally be used to support families through a targeted cash transfer, which 
requires a frequently updated poverty list. Thailand launched a digital welfare card programme for a cash 
transfer to poor people in 2017. This programme has the potential for achieving strong targeting if its 
underlying household registry were updated more frequently (Phattarasukkumjorn, 2021[20]). Once its 
targeting has been improved, the State Welfare Card, which has already included an energy subsidy 
component, can in principle be a useful tool for delivering targeted of support measures to compensate 
vulnerable households for the effects of higher energy prices in the medium run.  

While market-based carbon pricing introduced by the pilot ETS are likely to be a pillar of Thailand’s 
decarbonisation policy, pollution taxes are useful policy tools that could complement the ETS in specific 
cases, as in the case of taxes on air pollutants. The economic rationale for such taxes would be the 
negative externalities from these pollutants, which often go beyond their climate impact.  

A number of OECD countries adopted pollution charges, such as on nitrogen oxides (NOX) and sulphur 
oxides (SOX), by the late 2000s. In response to accelerating soil acidification and water eutrophication, 
Sweden started to impose a high tax on nitrogen oxides emissions from industrial combustion plants 
equivalent to USD 6000/tonne in 1992 (OECD, 2013[21]). As the tax is designed to refund all the revenues 
to taxpayers in proportion to generated energy, it works as a transfer from plants with high emission 
intensity to those with low emission intensity. By 1995, average emissions per unit of energy had declined 
by 40%. Starting from large plants, the coverage of the system has been progressively expanded. Sweden 
has also seen sulphur dioxide emissions declining since 1991 when it started a tax on sulphur dioxide 
(SO2) (European Union, 2021[22]). The tax is levied based on sulphur contents in fuels and, if emissions 
are reduced by cleaning or binding them to ashes, part of the tax is reimbursed to the emitter.  

In the case of Thailand, imposing an air pollutant tax on the energy and industrial sectors could be an 
interesting option, although it may require additional administrative efforts. Sulphur dioxide levels have 
been lower than the WHO standards (Nikam, Archer and Nopsert, 2021[23]), and its emissions have 
declined by an annual 1%, but it is still a major source of air pollution (Ministry of Natural Resources and 
Environment, 2022[24]). Around 80% of sulphur dioxide emissions come from fuel combustion by the 
manufacturing and construction sector. By contrast, nitrogen oxide emissions continue to increase mostly 
due to transport activity, which is concentrated in urban areas and discharges half of nitrogen oxides 
emissions. In addition, the energy sector, emits approximately 20% of nitrogen oxides, mostly from coal 
power plants.  

Aligning environmental regulations with international good practice 

Tighter environmental regulations could help Thailand reduce GHG emissions at modest economic costs. 
One example for this are regulations on air pollutants. While high-pollution sectors will be penalised by 
more stringent environmental regulations, many highly dynamic sectors and firms would likely fare well 
despite strict regulations (OECD, 2021[25]). At the macro level, the adverse effects of more stringent 
environmental regulations on economic activity would likely be modest. Moreover, regulations, such as 
strict pollution standards, could induce innovation and stimulate demand for innovative products (OECD, 
2011[26]). Welfare gains from these policies will be significant as environmental degradation, especially low 
air quality, imposes high health costs on Thailand (Kummetha, 2022[27]). Previous studies suggest that the 
social cost stemming from PM2.5 was equivalent to 11% of GDP in 2019 (Attavanich, 2021[28]). Moreover, 
as energy-related air pollutants and CO2 emissions often stem from the same sources, an integrated 
approach to tackle both would be highly beneficial (IEA, 2021[29]). 

In this context, assessing Thailand’s current environmental regulations can be a useful starting point. The 
OECD has developed an Environmental Policy Stringency index that aims at capturing rigidity and intensity 
of a country’s environmental policy from three dimensions: market-based, non-market based and 
technology support policies (Box 1.2). The indicators compile information on some major policy tools, such 
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as pollution standards and taxes. Calculations prepared for this paper suggest that overall, Thailand’s 
environmental policies are less stringent than those of OECD countries, placing Thailand in a middle 
position vis-à-vis the emerging market economies for which data are available (Figure 1.10).  

Box 1.2. OECD Environmental Policy Stringency Index 
There is a growing interest in cross-country comparisons of environmental policy instruments as many 
countries are setting environmental targets to tackle climate change. The cross-country comparison 
can help evaluate the impact of environmental policies on pollution as well as their economic and social 
effects, which is crucial for finding the effective policy tools and identifying relevant sectors. Provided 
that quantifying diverse environmental policies with a single index is not simple, the OECD developed 
the Environmental Policy Stringency (EPS) indicators based on selected environmental policy 
measures with a focus on climate and air pollution. Introduced in 2014 and revised in 2021, the 
indicators serve as a comprehensive index and enable the comparison of environmental policies across 
33 countries in the periods of 1990 and 2020.  

The EPS indicators are widely used in empirical studies and policy recommendations as one of the key 
benchmark indices on the stringency of an environment policy. Stringency is defined as the degree to 
which environmental policies place explicit or implicit costs on pollution or environmentally harmful 
behaviour. For example, new taxes on pollutants will directly raise the costs of polluting firms, and would 
be counted as more stringent environmental policy. New subsidies to R&D or price support to renewable 
energy can also be interpreted as more stringent environmental policy in a sense that such subsidies 
will increase the opportunity cost of polluting. The index aggregates market-based policies, non-market-
based policies, and technology support with simple weighting of scores from 0 (no policy) to 6 (most 
stringent). 

The index for market-based policies, accounting for one third of the overall index, consists of six sub-
indices including, for example, taxation on CO2 emissions. Based on the threshold, each sub-index has 
a score range from 0 to 6. The non-market-based policies index uses the emission limit value (ELV) of 
four kinds of pollutants as a benchmark to estimate stringency. The technology support index reflects 
the R&D expenditure to GDP ratio as well as adoption support proxied by the level of price support for 
solar and wind energy technologies.  
Source: (Kruse et al., 2022[30]), (Bottai and Koźluk, 2014[31]) 
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Figure 1.10. Environmental policies are less stringent than in OECD countries, China and India 
Environmental Policy Stringency (EPS) Index, scale 0 (least stringent) to 6 (most stringent) 

 
Note: Government R&D investment on low-carbon technologies is calculated based on the assumption that its share in the total government 
R&D investment is proportional to half of the share of environment-related patents in total patents. 
Source: OECD, OECD Environmental Policy Stringency Index; OECD calculations. 
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key example is the introduction of feed-in-tariff programmes for electricity from renewable sources. With 
respect to market-based instruments, however, Thailand’s policies are weaker than those of other 
countries. Carbon prices are low due to the voluntary nature of the emissions trading system and 
environmentally-related taxes are also low, with some at zero rates. With respect to non-market policies, 
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Thailand has made progress in some areas that are not captured in the Environmental Policy Stringency 
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Introducing more stringent environmental regulations would be one way forward for Thailand, especially 
concerning air pollution. While there are large differences among OECD countries in terms of policy 
stringency both for market-based and for technology-support instruments, the stringency of non-market 
instruments has converged over the past decade. Some non-OECD countries, notably China and India, 
also introduced strong air pollution controls, including those on coal power plants, reaching levels similar 
to the OECD average. Against this background, Thailand’s non-market instruments are now less stringent 
compared not only to OECD countries but also relative to China and India. The convergence of policy 
stringency among OECD countries as well as some emerging market economies suggests that 
technologies to meet strict regulatory requirements have now become widely available at affordable costs. 
In terms of tailpipe emission regulation on newly sold motor vehicles, Thailand plans to move from EURO4 
to EURO5 in 2024, which is a step in the right direction. Emission standards for coal power plants will also 
need to become stricter, potentially including an acceleration of the planned coal phase-out.  

Achieving net zero will require specific strategies for each sector  

Decarbonising the power sector by expanding renewable energy sources 

The power sector is currently the largest emitter, accounting for around 35% of national CO2 emissions. 
Reducing emissions from electricity generation presents therefore the largest scope for action and should 
be the highest policy priority, notably through raising the use of renewable sources. The importance of 
reducing this kind of emissions is also underlined by the expected rising demand for electricity as 
electrification advances. 

A rapid depletion of domestic natural gas reserves further strengthens this need to move towards 
renewable sources rapidly. Domestic gas reserves are expected to last only for 4.4 years (BP, 2021[32]). In 
2020, 70% of the natural gas used in Thailand was domestically produced, and 80% of the total supply 
was consumed by the power sector. From the perspective of the sector itself, this implies that 60% of total 
energy consumption by the power sector came from natural gas.  

Against this background, the use of renewable energy sources has been actively promoted for some time. 
In the Alternative Energy Development Plan 2018-2037, the authorities aim at increasing the share of 
renewable sources in power generation to 30% by 2037, from the current 17%. Among renewable sources, 
solar is expected to account for around 40% of total energy production from renewables, followed by 
biomass at 25% and wind at 10%. The draft Power Development Plan due for publication in 2023, a more 
ambitious target considers reaching 50% of electricity from renewable sources by 2037. Higher electricity 
imports, such as from the neighbouring Lao PDR that has abundant hydro-energy sources, are also 
planned and could complement the wider use of renewables in domestic power generation. Thailand could 
benefit from enhanced cross-border power trade within ASEAN (IEA, 2019[33]). 

Past increases in the share of renewable sources in Thailand’s electricity generation have been significant, 
especially starting from the mid-2010s (Figure 1.11). The Electricity Generating Authority (EGAT), a state-
owned enterprise, is the dominant power producer, accounting for around 45% of total electricity sales in 
2021. Around one third of sold electricity was imported. EGAT also holds majority shares of some private 
power generators. Nevertheless, the generation market had been open to private actors, both large-scale 
independent power producers with capacity over 90 MW and small-scale producers with capacity between 
10 and 90 MW (ERIA, 2019[34]). Feed-in tariffs were established for the first time in 2006, allowing electricity 
produced from renewables to be purchased above retail electricity prices. This allowed very small-scale 
producers with a capacity of less than 10MW to sell electricity directly to two state-owned distributors, the 
Metropolitan Electricity Authority (MEA) and the Provincial Electricity Authority (PEA). In 2013, the 
government introduced specific feed-in tariffs for roof-top solar electricity generation. In 2015, this was 
expanded to electricity generated from other renewable sources. These programmes successfully 
increased the share of renewables, especially solar.  
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Despite increases over the past years, the share of renewable energy sources in electricity generation is 
still low compared with peer countries (Figure 1.12). Further increases are planned in the 2018 Power 
Development Plan envisages raising the share of very small-scale power producers from currently 6% to 
25%. While this will be useful if implemented as planned, it cannot replace a wider use of renewables 
among large-scale producers, most notably EGAT, whose own energy production is 93% from non-
renewable sources, although its imports are mostly from hydro energy. While continuing to stimulate 
private investment, the government should also use its ownership position to promote renewable 
investments by EGAT (OECD, 2022[35]).  

The expansion of renewables in large-scale electricity generation will require new instruments beyond 
feed-in tariffs. For example, renewable energy certificates and public tenders are widely used in a number 
of countries (IRENA, 2022[36]), (Ang, Röttgers and Burli, 2017[37]). Indonesia recently launched a renewable 
energy certificate programme and a state-owned power generator and sole distributor, Perusahaan Listrik 
Negara, participates in the programme (OECD, 2021[38]).  

A wider use of renewable sources, which are typically more intermittent, will also require backup energy 
sources and investments into the power grid to accommodate more volatile electricity supply. These 
swings in supply which have caused technical difficulties such as over-voltage in the past (Gamonwet, 
Dhakal and Thammasiri, 2017[39]). Demand response, such as the time shift of peak demand through 
storage, could be required. The National Smart Grid Development Master Plan adopted in 2015 as a pilot 
project is meant to address these challenges.  

Phasing out coal power would be a first important step and should be accelerated. The share of coal in 
total power sources is already lower than in other Southeast Asian countries, partly because of Thailand’s 
strong reliance on natural gas, and has hovered around 20%. Thailand has large domestic coal reserves, 
likely to last for around 80 years (BP, 2021[40]). However, similar to other countries, growing demand has 
been met by increases in imports. In 2020, imported coal accounted for around 80% of total supply (in 
energy terms) and half of that supply was used in the power sector. To achieve the net zero pledges, the 
authorities plan to phase out coal power by 2050 (Ministry of Natural Resources and Environment, 
2022[15]), and announced the closure of a coal plant by state-owned enterprise. However, recent high 
international natural gas prices prompted the government to postpone the closure of the plant. The draft 
new Power Development Plan 2023-2037 no longer foresees the construction of any new coal plants. This 
is an important step but Thailand should prepare a clear phase-out plan for the existing coal power plants.   

Thailand has abundant solar energy resources across the country with less seasonal fluctuations. In 
particular, the northeast and central regions covering 25% of the surface, are endowed with high irradiance 
sunlight. By 2022, the installed power generation capacity of solar power reached 3 GW, accounting for 
25% of the total installed power generation capacity from renewable energy. The government plans to 
increase it to 12 GW by 2037. Previous studies suggest that a realistic estimate of the technical potential 
of solar energy would be around 17GW (IRENA, 2017[41]), although roof-top solar generation could be 
further expanded to 38 GW even if only 10% of the potentially available space is used (OECD/IEA, 
2018[42]).  
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Figure 1.11. Renewable sources have increased in power generation 

 
Source: Ministry of Energy, Energy Statistics of Thailand. 

Figure 1.12. Thailand needs to increase the use of renewable energy sources  
Electricity generation by source, TWh 

 
Source: IEA Electricity Information. 

In order to expand distributed renewable energy sources, Thailand introduced net-metering for roof-top 
solar in 2019, under which surplus electricity can be sold to the distributors with an annual accounting 
period. The uptake was initially low but has gradually been increasing. In 2021, the household sector added 
7MW to its capacity, totalling 12MW, although still much lower than the potential.  

The potential of roof-top solar could be exploited more than at present. Policies to reduce investment costs, 
such as tax incentives and subsidies, appear to be effective in a number of countries (IEA, 2019[43]). A 
higher feed-in tariff could enhance incentives for roof-top solar expansion without overcompensation or 
economic losses for power utility companies. Currently, the feed-in tariff is set at 2.2 THB/kWh for 
households and 1.0 THB/kWh for the hospital, academic and agricultural sectors, lower than the average 
wholesale price of 2.73 THB/kWh (OECD/IEA, 2018[42]). A number of countries have set the remuneration 
rate above wholesale prices but below retail prices, while shortening accounting periods to less than a year 
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(IEA, 2019[43]). Retail tariffs could also be differentiated according to the time of day and aligned with the 
cost structures of power utility companies. 

In the combination with storage, distributed roof-top solar electricity can provide greater demand-side 
flexibility. This is important because the high potential of renewable energy sources cannot be fully 
harnessed without addressing misalignment in peak hours of demand and supply. Previous studies 
suggest that smart electric vehicle charging for example, which has become widely available at affordable 
costs, could help shift Thailand’s peak demand from the evening hours to the daytime, when more solar 
photovoltaic energy is produced (OECD/IEA, 2018[42]). This could also reduce fuel consumption by 
conventional power producers in the evening hours. Increases in the self-consumption of solar photovoltaic 
electricity can also accelerate the cost recovery of household investments in storage. 

Wind energy potential is also large despite monsoon-related seasonal fluctuations. Although most potential 
generation locations are far away from high demand areas, the northeast, western and southern regions 
have strong potential. The Gulf of Thailand also has potential with an average wind speed of 6.4 meters 
per second at 50-meter height. Previous studies suggest that technical potential across the country could 
reach 6 GW, but be expanded to 17 GW, if advanced turbine technologies are used (IRENA, 2017[41]). The 
technical potential is far larger than the current installed capacity of 1.5 GW in 2021 and the planned 
capacity of 3 GW in 2037. 

Expanding renewable energy generation will require further investments, which will require a need to 
attract increasing amounts of private financing. That in turn will require policy certainty and stable 
framework conditions. When regulatory frameworks change frequently, or unexpected ad-hoc policy 
interventions led to less predictable business conditions, investors will demand risk premiums that can 
raise the economic costs of the green transition unnecessarily. Frontloading the regulatory reforms and 
defining the broad contours of the business environment early on will help to minimise the costs of reaching 
net zero. 

Enhancing grid connection across areas is also important for an efficient use of solar and wind energy, 
whose production is unevenly distributed among regions and not necessarily taking place in high-demand 
areas. This would require additional investment by the network operator EGAT. In Chile, government 
investment to connect renewable-intensive regions with high demand centres stimulated a significant 
expansion of renewables in the former areas (Gonzales, Ito and Reguant, 2022[44]). In the case of Thailand, 
transmission planning and renewable energy promotion are conducted separately by different government 
departments. Expanding renewable energy would require more coordinated planning between the two to 
avoid concurrent under-investment in transmission and renewables (OECD/IEA, 2018[42]). In particular, 
location-specific considerations should be taken into account for transmission planning.     

Reforming energy markets as a precondition for price signals to work 

The electricity sector remains subject to restrictive rules on market entry and prices, which will eventually 
stand in the way of using price signals to guide the expansion of renewable electricity sources and shifts 
in consumer behaviour.  

While generation is open to independent power producers, the state-owned Electricity Generating Authority 
of Thailand (EGAT) is the sole transmitter. Distribution is dominated by two state-owned enterprises, both 
under the egis of the Ministry of Interior. Prices are regulated and government approval is required for price 
changes by distributors, namely three state-owned enterprises, although electricity prices are updated 
regularly in line with changing market conditions, such as overall input costs and fuel costs.  

The experience of EU countries highlights the potentially positive link between competition and the 
expansion of renewables. Portugal, for example, opened up its electricity market since the mid-1990s, 
unbundling transmission, distribution, generation, and end-user supply (OECD, 2019[45]), (OECD, 2012[46]). 
This helped increase supply form renewable sources, which account for more than 50% of electricity 
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generation today. Enhancing the scope for competition among several actors in Thailand’s electricity sector 
is likely to create a more fertile ground for the expansion of renewable energy sources. The recent 
introduction of a pilot programme under which consumers can purchase green electricity at premium rates 
is one step towards a further market-driven expansion of renewable energy sources.   

Creating a transparent wholesale market is an important steppingstone for developing a competitive 
electricity market. Currently, wholesale prices are flat across the country and throughout the year. Allowing 
wholesale prices to reflect cost differences across time and location can provide the right signals for 
investors and generators and guide investment decisions (OECD, 2022[47]). In particular, introducing cost-
based location-specific wholesale prices would make fossil fuels more expensive in areas where the actual 
cost of shipping these fossil fuels such as coal and gas is higher. That could make renewable energy 
sources more attractive in such areas, even if they are away from demand centres. This systematic price 
gap in different locations could also incentivise the two state-owned distributors to increase the electricity 
purchase from more regionally dispersed roof-top solar production (OECD/IEA, 2018[42]).     

In addition, reducing price regulation in the electricity market is a precondition for effective carbon pricing. 
If wholesale and retail electricity prices are heavily regulated, the carbon price signal will have limited 
impact on investments and consumption. Experience from other countries suggests that a gradual 
transition is a viable option, introducing more flexible price structures over time (IEA, 2020[48]). In Korea, 
where retail electricity prices are regulated, the emission trading system includes end-users’ indirect 
emissions to incentivise them to use electricity more efficiently. In California’s cap-and-trade system, 
private electricity utilities are required to sell the freely allocated allowances in the trading system and 
repurchase them, which helps carbon price discovery, while part of the revenues from this trade is used to 
maintain retail prices stable.         

In sharp contrast to electricity markets, the scope for market forces in other parts of the energy sector over 
the past decade. This includes lower degrees of price intervention as retail price caps and import 
restrictions on natural gas for vehicles and liquefied petroleum gas have been removed. Private companies 
are now allowed to import liquefied natural gas, which was previously a public monopoly. The removal of 
these price caps occurred in tandem with third-party access to natural gas pipelines owned by a 
government-owned energy company. Price caps have been temporarily re-introduced as an emergency 
measure for the pandemic since 2020, but as the economy is now recovering strongly, these temporary 
measures should be removed quickly. 

For as long as natural gas is still used for electricity generation, some current regulations could be reviewed 
to reduce emissions. Under the current long-term power purchase agreements, private power generators 
with conventional energy sources are required to maintain high minimum generation levels. In addition, 
EGAT is obliged to use a certain amount of natural gas that is purchased from PTT. While these 
requirements have contributed to stable electricity supply in the past, they could now become constraints 
on the expansion of renewable sources, which requires flexible supply adjustments by conventional power 
generators (IEA, 2021[49]), (OECD/IEA, 2018[42]). Moreover, Thailand maintains high levels of capacity 
margins of around 30% for security reasons (IEA, 2021[49]), and requires large-scale private power 
generators from conventional energy sources to secure excess capacity, which may be pushing up 
wholesale prices unnecessarily.             

Reducing transport emissions 

The transport sector is the second-largest source of CO2 emissions, and the continuous strong increase 
in emissions have made transport, and in particular road transport, increasingly central in the quest towards 
net zero targets. In the short run, improving the energy efficiency of internal combustion engine cars, i.e. 
through better fuel economy, can reduce fossil fuel consumption and CO2 emissions from transport. In the 
medium term, policies should strongly promote public transport and zero-emission cars. 
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The rapid advancement of motorisation makes transforming road transport into a greener sector a 
challenge, but it is also an opportunity. Like many other emerging market economies, the number of motor 
vehicles per population has been steadily increasing over the years (Figure 1.13, Panel A). Thailand has 
a large automobile production that is strong in exports but also contributes to the evolution of the domestic 
market. Domestic new motor vehicle sales have been robust with annual sales of new passenger cars 
hovering around 450 thousand between 2015 and 2019. Given a still rather low level of passenger car 
ownership (Figure 1.13, Panel B), the rise of the motorisation rate is expected to continue in the coming 
decades in line with rising incomes (ASEAN Secretariat, 2019[50]). This implies that inflows of new cars in 
the domestic market will also be increasing.  

At the same time, the rapid motorisation is also associated with increases of old car stock. As new cars 
are still out of reach for many households, the used-car market is evolving especially for passenger cars. 
While the stock of passenger cars is growing rapidly, the number of transferred registrations has exceeded 
that of new registrations. As a result, vehicles remain in operation for a long time, reflected in a low 
estimated depreciation rate (Figure 1.13, Panels C and D). A strong demand for used cars will imply a slow 
replacement of the existing old stock and vehicles with low fuel efficiency or high emissions will likely 
remain on the road for many years to come.  

The government has stepped up policy measures to improve fuel economy and emissions standards of 
newly sold cars. Building on a strong automobile manufacturing base, Thailand has one of the most 
advanced policy settings in the region (ITF, 2022[51]), (ASEAN Secretariat, 2019[50]). Labelling of fuel 
economy and CO2 intensity has been mandatory for new cars since 2016, and their measurement is based 
on an advanced international benchmark, the United Nations Regulation No. 101. A one-off registration 
tax on new cars has been applied at different tax rates based on their CO2 emission intensity per kilometre 
as of 2016. Importing used cars is banned. From a perspective of reducing the emissions of the vehicle 
fleet, this ban may be helpful currently as used cars are generally older models with low fuel efficiency and 
high emission intensity, but this may no longer be the case as the market for used EVs expands in the 
future.  

The next step would now be to introduce minimum regulatory requirements on fuel economy and CO2 
emissions of newly sold cars, especially passenger cars. This regulation could also be applied to a car 
fleet. Given the expanding passenger car fleet, policies that can improve the green footprint of today’s new 
cars is important as these vehicles could be used as second-hand cars for a long period. Adding minimum 
regulatory requirements for fuel economy and CO2 emissions of new cars to the existing policy mix can 
enhance the whole policy framework (ITF, 2022[51]). Previous studies based on data from the United States 
suggest that such requirements would likely have large effects: the impact of a 10% increase of the US 
Corporate Average Fuel Economy standards would be 2-3%, while a 100% increase of gasoline prices 
could increase the average vehicle fuel efficiency by 6-11% (Tikoudis, Mebiame and Oueslati, 2022[52]). 
By 2015, around 90% of the global market were under some regulatory requirements (ASEAN Secretariat, 
2019[50]). China has progressively tightened its minimum fuel economy requirements for newly sold cars 
since 2005, achieving an annual 1.3% reduction in fuel consumption per kilometre by 2019 (IEA, 2021[53]). 
For newly sold light-duty vehicles, Thailand has imposed emission standards at the EURO 4 level since 
2012. Around 95% of in-road vans and pick-ups are diesel-powered.  
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Figure 1.13. Motorisation is advancing in Southeast Asian countries 

 
Note: On Panel A, motor vehicles include motorcycles. On Panel B, the OECD average is calculated as an average of 30 members where data 
are available. On Panel D, the depreciation rate is calculated from the following equation: (Registered vehicles of year t) = (Registered vehicles 
of year t-1)*(1 - depreciation rate) + (Newly registered vehicles in year t) 
Source: ASEAN, ASEANStatDataPortal; World Bank, World Development Indicators; Department of Land Transport, Vehicle Registration 
Information; OECD, OECD.Stat.; and OECD calculations. 

Given the growing stock of used cars, enhancing the annual vehicle tax, a recurrent tax on car ownership 
and use, could encourage the phase-out of vehicles with low fuel economy or high emissions. A number 
of OECD countries levy recurrent taxes on car ownership and use based on environmental considerations 
such as fuel efficiency and emission intensity, with lower rates for hybrid or electric vehicles (OECD, 
2022[54]). In Thailand, the annual vehicle tax is based on vehicles’ engine size, age and weight. The tax 
rate declines with the age of the car. However, aged cars typically entail high environmental costs. Japan 
imposes an additional 10% on diesel fuel cars aged over 11 years and gasoline cars aged over 13 years. 
Thailand could raise the annual vehicle tax rate for aged cars, although linking the tax rate more directly 
to fuel economy and CO2 emissions would be preferable (ASEAN Secretariat, 2019[50]).       

The increasing use of biofuels has contributed to containing the acceleration of CO2 emissions from 
transport (Pita, Winyuchakrit and Limmeechokchai, 2020[55]). Molasses, sugar cane and cassava are used 
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to produce bioethanol, while biodiesel is mostly made from palm oil. Thailand has promoted biofuel 
blending in transport fuels. Biofuel consumption in road transport almost tripled between 2010 and 2019, 
accounting for around 75% of total biofuel consumption in 2019. Gasoline with 10% of ethanol (E10) was 
first introduced in 2003 and highly blended gasoline at 20% (E20) and 85% (E85) became available as of 
2010. The biodiesel blending rate in diesel has been raised gradually from 5% (B5) since 2005 to 10% and 
20% (B10 and B20), although B20 is only for heavy-duty vehicles. Biofuel blending is being promoted 
through differentiated excise tax rates according to blending rates, while the new vehicle registration rate 
has a discount for biofuel compatibility. Biofuel blending in diesel became mandatory in 2011, raised from 
7% to 10% in 2020. However, older vehicles can still use B7 diesel, and the mandatory 10% rate was 
temporarily reduced in 2021 in an attempt to stabilise retail diesel prices.       

The usage of biofuels could be further promoted, to the extent that this can reduce emissions. The 
government plans to gradually phase out low-blending-rate fuels such as E10 and B7, intending to make 
E20 gasoline the main product by the mid-2030s. Phasing in higher mandatory blending rates more rapidly 
could be considered, especially as all vehicles produced in Thailand as of 2008 need to be compatible with 
E20 gasoline. Some countries have increased the usage of biofuels in road transport with remarkable 
success (Figure 1.14). Indonesia raised its mandatory blending rate of ethanol in gasoline from 5% to 10%, 
although these new rules are not yet enforced, and biodiesel from 20% to 30% in 2020, while planning to 
increase the mandatory rate of ethanol further to 20% by 2025 (United States Department of Agriculture, 
2022[56]). The Indonesian government also aims for a high 40% biodiesel blending, although such high 
rates require technology advancement to avoid engine deterioration (IEA, 2022[57]). Sweden reduced the 
energy and carbon tax for biofuels as early as 2007, later modified to apply only to high-blending-rate fuels 
such as 85% or 100% as of 2018. Since then fuel suppliers are required to reduce CO2 emissions from 
fuels by a certain rate every year though blending biofuels (IEA, 2021[58]), (The Ministry of Infastructre, 
2020[59]).  

The sustainability of biofuels is an important element to consider in each specific case. The life cycle GHG 
emissions of biofuels typically range from around 30% to nearly 100% of those of fossil fuels (IEA 
Bioenergy, 2023[60]). In addition, a rapid expansion of biomass feedstock production could result in 
inefficient land use and degrade biodiversity. This latter argument does not apply to producing biofuels 
from agricultural residues and waste, which can also help ease domestic supply constraints. Nascent 
technologies are available for this but need to be improved through research and development.  

Current restrictions on imports of biofuels could be eased, especially as domestic biofuel supply has been 
volatile due to weather and other conditions that cause supply fluctuations of feedstock (OECD/FAO, 
2022[61]), (United States Department of Agriculture, 2022[62]). Despite a progressive expansion of biofuel 
production, the government has struggled to secure sufficient feedstock crops to meet biofuel blending 
targets (Koizumi, 2014[63]). Higher mandatory blending requirements would only make sense if sufficient 
supply of sustainable biofuels can be ensured. 

A strong shift to electric vehicles will be necessary to achieve the net zero targets. Even if transport is 
placed outside of an emissions trading system (ETS), electrification of the transport sector can accelerate 
decarbonisation of the whole economy through higher demand for electricity generated from renewable 
sources, on the condition that the power sector is included in the ETS. In addition, using electric vehicles 
is more energy-efficient than conventional vehicles, as they consume one third of energy per kilometre 
compared with internal combustion vehicles (Lindberg and Fridstrøm, 2015[64]).  

Lowering both upfront capital and running costs can stimulate demand for electric vehicles. Despite the 
recent decline, sales prices of electric vehicles are higher than those of internal combustion, with a typical 
price differential in the range of 40-50% in the case of Europe and the United States in 2021 (IEA, 2022[65]). 
Some countries have dramatically boosted the penetration of electric vehicles over the past years 
(Figure 1.15).  
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Figure 1.14. Energy consumption by product type 
Road transport, % 

 
Note: Energy consumption is measured in the tonne of oil equivalent (ktoe). 
Source: IEA World Energy Balances. 

Thailand aims for boosting new registrations of zero emission vehicles. Policy levers used include rebates 
in excise and annual vehicle taxes as well as import duties for electric vehicles. Subsidies for electric car 
purchase amounting to USD 2000 or 4300 per car were also introduced in 2022. Simple calculations 
suggest that to increase the share of zero emission passenger cars in new registrations from the current 
2% to 100% by 2035, the new registrations need to grow by 37% each year. Some mature markets have 
seen such strong growth of electric vehicle sales. In Germany, the share of electric vehicles in new car 
sales increased from 1% in 2016 to 26% in 2021, while, in Norway, it continued to grow from 29% to 86% 
during the same period (IEA, 2022[66]).  

In Thailand, although the registrations of zero emission passenger cars increased by 130% in 2022, this 
was mostly related to the low starting point and keeping up high sales growth will likely require strong policy 
support and a rapid price decline. Without accelerating the replacement of older internal-combustion cars, 
only around one fifth of registered vehicles would be zero emission cars by 2035. Building on the strong 
international manufacturing hub of conventional vehicles, the government intends to raise the domestic 
production capacity for electric vehicles, aiming for a share of 30% by 2030. This could reduce production 
costs of electric vehicles and improve domestic EV sales.  

Increasing the number of charging stations across the whole country is crucial to address users’ range 
anxiety associated with electric vehicles. Thailand had around 1500 public charging stations as of 2021 
(IEA, 2022[65]) and aims at increasing the number almost tenfold by 2030. Norway’s experience suggests 
that, while the government has provided financial support since 2010, private operators have been active 
in building fast-charging stations (D’Arcangelo et al., 2022[2]). Korea is another example highlighting the 
role of public financial support to increase the number of charging stations (IEA, 2022[65]). One private Thai 
operator already runs more than 400 stations and the state-owned electricity company EGAT also plans 
to install charging stations across the country (Khan et al., 2022[67]). In Thailand, there may be a case for 
focusing government support on remote areas, given the limited government financial resources. In 
addition, regulations could complement government support. In Canada, for example, local governments 
require that operators should install charging stations at petrol stations and in commercial carparks (OECD, 
2023[68]).   

Public transport, especially rail transport, will also need to play an increasing role in reducing transport 
emissions. This can also contribute to greening the logistics sector and could raise Thailand’s industrial 
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competitiveness. Improving public transport can also be an essential tool to facilitate a just transition, as 
low- or zero-emission vehicles would not be affordable for the poorest households. Similar to other 
emerging market economies, roads are the main mode of transport for people and goods, while the public 
transportation system is rather weak (Figure 1.16). Less than 20% of intercity rail networks are double- or 
triple-track, which limits transportation capacity. Underinvestment in infrastructure, including operation 
systems such as signals, undermines transport efficiency. Most intercity railways are not electrified and 
the scope for greening rail transport is large.    

Although most railways are owned by the state-owned enterprise, improving public transport will require 
more investment from both the private and public sectors, including through public-private partnerships 
and foreign investments. The Transport Infrastructure Development Strategy 2015–2022 intended to 
allocate THB 1.9 trillion (11% of GDP) to a number of projects, including expanding double-track intercity 
rail networks and connecting key production areas to neighbouring countries. More recent plans envisage 
developing 177 railway stations throughout the country. However, around 80% of the government budget 
is allocated to road network development. In this context, putting more emphasis on inter-mode operability, 
i.e. the connection between rail and other transport systems, such as public bus or private cars, which is 
currently weak, could increase the investment impacts.   

Figure 1.15. The electric vehicle market is still nascent in Thailand 
Electric vehicles stock per thousand of population, 2022 

 
Note: Electric vehicles include battery electric vehicles and plug-in hybrid electric vehicles. For Thailand, vans are defined as microbuses, 
passenger vans, other vans and pick up cars. Cars are defied as vehicles under the Motor Vehicle Act, excluding vans and motorcycles. As of 
end 2022, there were 56 636 cars and 78 vans in Thailand. For the other countries, vans are defined as light commercial vehicles with gross 
vehicle weight below 3.5t. 
Source: IEA, Global EV Outlook 2023; World Bank, World Development Indicators; Department of Land Transport, Vehicle Registration 
Information. 

Urban public transport in the Bangkok Metropolitan Region has progressively developed. However, 
compared to the growing population in the region, the number of people who use public transport remains 
limited, resulting in persistent traffic jams. The Mass Rapid Transit Master Plan intends to build 12 
additional lines (509 km) of new urban railways. In order to reduce urban road transport congestion, 
congestion charges could be an effective tool to be considered (van Dender, 2019[69]). In Singapore, a road 
charge is automatically levied on car users through an electronic system when they use expressways and 
main urban roads (Theseira, 2020[70]). The time-varying charge rates are reviewed every quarter to keep 
traffic speeds within certain ranges.    
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Figure 1.16. Rail freight transport accounts for a small share in in Thailand 
Inland freight transport, share, %, 2019 

 
Note: Calculations are based on tonne-kilometre data. The OECD average is calculated as an average of 26 members where data are available. 
Air and pipeline transport is not included. 
Source: ASEAN Railways, Data & Statistics; ITF Transport Statistics. 

Reducing emissions from agriculture 

GHG emissions from agriculture constitute 15% of the country’s total GHG emissions. Half of agriculture 
GHG emissions stems from rice farming, and livestock accounts for around one fourth. Like in many 
countries the agricultural sector lags behind other sectors in terms of GHG emission reduction. Setting out 
a long-term strategy for the sector's transformation is thus increasingly important.  

Low-emission technologies and practices for rice farming exist, but their uptake could be accelerated. 
Thailand has promoted rice cultivation techniques that generate less methane emissions, such as an 
“alternative wetting and drying” method that intermittently wets rice fields rather than keeping them wet, to 
reduce methane emissions by 30%-70%. This technique could be applied more widely, possibly with public 
support during a transition phase.  

Improving access to irrigation water may also help. Currently, less than 30% of farmers have access to 
irrigation system, limiting their production period in the year (World Bank Group, 2022[71]). Better access 
to water can improve the crop yields of small-scale farmers who depend on dryland agriculture, potentially 
helping them to diversify crops. Improved irrigation systems can also strengthen the sector's climate 
resilience, especially among small-scale farmers. 

Boosting agricultural productivity through greater scale of production can also contribute to reducing 
emissions. Most farmers are small-scale producers, and their income levels are low (World Bank Group, 
2022[71]). Evidence from a government extension programme suggests that large-scale collective rice 
farming is more productive and emits less GHG emissions than small-scale individual farmers (Arunrat 
et al., 2021[72]). Diversification of production into higher-value crops may also offer opportunities to reduce 
emissions (World Bank Group, 2022[71]).   

Reducing field burning is also an urgent policy priority. Agricultural burning accelerates deforestation and 
causes air pollution, especially with PM 2.5. Appropriate measures should include stronger incentives to 
discourage farm burning and restrictions on burning practices. 

A pricing system could help facilitate GHG emission reductions, including through facilitating low-emission 
technologies and practices. However, although agriculture could be included in an economy-wide GHG 
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pricing system, many countries to date exclude the sector due to competition and food security concerns, 
and implementation challenges. New Zealand plans to introduce a sectoral pricing framework for the 
agriculture sector, which may provide useful guidance for Thailand (Box 1.3).   

Box 1.3. GHG emission reductions in New Zealand’s agriculture sector 
Agriculture is one of the most important sectors in New Zealand. More than half of the country’s GHG 
emissions come from agriculture, mostly livestock. Although the agriculture sector is not included in the 
country’s emission trading system, a legally binding target is imposed on the sector, like many other 
sectors. The Climate Change Commission, an independent government body, monitors progress of 
each sector’s emission reduction. In addition, the government set up a partnership programme with the 
sector to equip farmers to measure, manage and reduce on-farm agricultural greenhouse gas emissions 
and adapt to climate change.  

Based on the discussion of the partnership, the government plans to introduce a farm-level emission 
pricing system in 2025. In doing so, all farmers need to know their annual emissions numbers. In 2020, 
guidance was developed for farmers to measure and manage GHG emissions. By 2025, all farms will 
have a written plan in place to measure and manage their GHG emissions. Emissions of different types 
of gases will be priced separately considering their greenhouse gas effects. 

Source: (OECD, 2022[73]), (NZ Ministry for the Environment, 2022[74]) 

Raising energy efficiency presents scope for emission reductions 

Energy productivity has improved over the recent years 

Thailand has made strong efforts to improve its energy efficiency. After adopting its first plan on energy 
efficiency in 2011, the government revised the plan twice, most recently in 2018, and is preparing a new 
draft plan. The current Energy Efficiency Plan 2018-2037 aims at reducing the economy-wide energy 
intensity by 30% by 2037, relative to 2010. The plan includes a wide range of policy instruments, including 
regulation on buildings, energy efficiency standards for equipment and machinery and a revision of excise 
tax rates on fuels and vehicles to improve fuel efficiency. Although mostly voluntary, energy-efficiency 
labelling has been highly encouraged. Minimum efficiency standards are applied only to a few products, 
including air conditioners and refrigerators, washing machines and small diesel engines.   

Improvements in energy efficiency within sectors can increase aggregate energy productivity. In addition, 
a country’s industrial structure also matters. Like in many other countries, the manufacturing sector is one 
of the largest energy consumers (Figure 1.17), while the services sector, which has been growing in 
Thailand (OECD, 2020[75]), uses less energy.  

Decompositions prepared for this paper suggest that energy productivity measured as value-added per 
final energy input has improved over the past years, after a decade-long stagnation across a wide range 
of sectors and sub-sectors (Figure 1.18). The largest improvements have been realised in the household 
sector, where energy efficiency has more than doubled over the last three decades. Within the business 
sector, composition effects suggest that a growing weight of services, whose efficiency gains exceed those 
in manufacturing, has contributed to aggregate energy productivity improvements. In contrast, energy 
productivity has been on a declining trend in manufacturing, although there have been improvements in 
recent years.  

Within the manufacturing sector, the machinery sector has improved its energy productivity, in contrast to 
other sectors such as the non-metal and chemical products sectors. A growing share of machinery 
production with better energy productivity has contributed to overall improvements in manufacturing. In 
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other words, structural changes in the economy from heavy manufacturing with low energy productivity to 
more sophisticated manufacturing activities with higher energy productivity have supported overall energy 
efficiency gains in the manufacturing sector. While raising energy productivity of the existing manufacturing 
sectors is vital, further upgrading into more sophisticated manufacturing activities would hence present 
ample scope for improvements in energy productivity. 

Figure 1.17. Industry and transport account for a large share of energy consumption 

 
Note: Non-energy use is not included. 
Source: United Nations Energy Balances. 
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Figure 1.18. Energy efficiency has improved in recent years 

 
Note: Energy productivity improvement for industry is defined as real GDP divided by final energy consumption. For households, it is calculated 
as an inverse of energy intensity, i.e. household consumption divided by final energy consumption. Panels E and F show sub-sectors' 
contributions to energy productivity improvement in manufacturing. The calculation methodology is based on (Nomura, 2017[76]).  
Source: United Nations, Energy Balance; Asia Productivity Organisation, APO Productivity database; National Economic and Social 
Development Council, Input-Output Tables; and OECD calculations. 
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Advancing electrification can help improve energy efficiency  

Beyond its direct potential for emission reductions through the use of more renewable energy sources in 
the power and transport sector, accelerating the electrification of a broader range of economic activities 
could also contribute to climate change mitigation by improving energy efficiency. Among the different 
forms of energy, electricity is one of the most efficient ones. Despite some transmission losses, electricity 
can easily be transmitted and converted for diverse uses in a way that’s more efficient than fossil fuels, 
from lighting a bulb to running a car (IEA, 2022[77]). Therefore, although generating electricity from other 
energy forms entails some losses, economic development is often associated with a rising rate of 
electrification.  

Households have steadily increased their electricity use relative to other forms of energy. Like in other 
Southeast Asian countries, universal access to electricity across the population was achieved by the early 
2000s. The share of electricity in households’ final energy consumption has seen a rapid rise from 17% in 
2010 to 34% in in 2019, excluding for transport activity. This explains much of the improvement in the 
energy efficiency of the household sector (Figure 1.19, Panel A). The pandemic reinforced this trend 
further, and the electricity share in household energy consumption reached 50% in 2020.  

Looking ahead, further efficiency gains could be achieved from putting more emphasis on efficiency 
improvements of household appliances, such as air conditioning and LED lighting. Around 35% of 
households had air conditioners by 2021, and this rate is expected to grow. Progressively raising 
compulsory energy performance standards for cooling system is therefore increasingly important (IEA, 
2019[78]). In India, LED adoption increased dramatically through a government mass procurement 
programme that contributed to lower retail prices for LEDs.  

Thailand’s business sector, by contrast, lags behind its regional peers. By 2000, Thailand had achieved 
comparatively high levels of electrification but other countries, such as China and Viet Nam, have caught 
up rapidly and surpassed Thailand (Figure 1.19, Panel B).  

Figure 1.19. Electrification has rapidly increased in the emerging Asian economies 

 

Note: Energy intensity is calculated as final energy consumption divided by real private consumption. A positive change reflects improvements 
in energy intensity. The electrification rate is calculated as the ratio of electricity to total energy in final energy consumption. 
Source: IEA World Energy Balances; World Bank World Development Indicators; Asia Productivity Organisation, APO Productivity Database 
2022; and OECD calculations. 
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The business sector could invest more to improve energy efficiency  

In the business sector, energy efficiency, defined as output produced per energy unit, has deteriorated 
over the last three decades, before improving again as of 2014 (Figure 1.20, Panel A).  

A comparison between Thailand and Viet Nam reveals interesting differences (Figure 1.20, Panels B and 
C). As Viet Nam’s economy employed increasingly more capital relative to labour between 1990 and 2020, 
it shifted more and more towards electricity among the different sources of energy. In contrast, 
electrification has increased much less over the same period in Thailand, while capital intensity rose 
strongly, albeit less so than in Viet Nam. One potential explanation for this could be that in contrast to 
Thailand, Viet Nam has invested more into equipment powered by electricity, which is generally more 
energy-efficient and less emission-intensive.   

Ensuring that firms have access to the latest and most energy-efficient equipment when they invest in their 
capital stock will therefore be crucial. It is also vital that they have the right incentives to choose the most 
energy-efficient technologies available. Getting price signals right, for example through higher and broadly 
applied carbon prices, will be one way to achieve this, but there may also be more specific constraints that 
keep business sector investment into energy-saving technologies below what is possible. Beyond pricing, 
energy efficiency standards and tax incentives could also play a role to promote energy efficiency. 
Investment in research and development is also a priority to advance energy efficiency technologies. This 
should be the focus of further investigation to identify the investment bottlenecks that firms of different 
sizes are facing. Measures to foster the allocation of credit into business investments that raise energy 
efficiency may be one option to consider, if and when it is considered that the private returns from such 
investments fall short of the social returns.  
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Figure 1.20. Business energy efficiency has been declining and electrification has been slow 

 
Note: Panel A shows energy efficiency developments in the business sector. Panels B and C: The electrification rate is calculated as the ratio 
of electricity to total energy in final energy consumption. 
Source: United Nations, Energy Balance; Asia Productivity Organisation, APO Productivity database; National Economic and Social 
Development Council, Input-Output Tables; IEA World Energy Balances; World Bank World Development Indicators; and OECD calculations. 

Investing in adaptation to climate change 
Climate change could severely affect Thailand’s prosperity. The extreme weather events that Thailand 
experienced over the past two decades, such as severe floods and tropical cyclones, generated the third 
largest economic losses in the world, with an average loss of 0.8% of GDP (Eckstein, Kunzel and Schafer, 
2021[79]). However, future potential costs could be larger, in the range of 10-20% of GDP (World Bank 
Group, 2023[80]). Thailand’s long coastline has become more vulnerable to rising sea levels due to the 
longstanding deforestation of mangrove trees. Many urban areas are on low-rising flood-prone ground, 
and the rapid land subsidence caused by overextraction of groundwater adds another threat to Bangkok’s 
climate resilience. Thailand’s key economic sectors, especially agriculture and tourism, are susceptible to 
changes in weather patterns. In particular, severe droughts have become more frequent than before, often 
causing a significant loss to the agriculture sector with its many small-scale farmers, while increased 
temperatures could curb labour productivity and increase healthcare costs. 

Tackling the climate adaptation challenge will likely require considerable policy efforts. An adaptation plan 
established in 2015 covers all critical sectors such as water, agriculture and public health. By some 
estimates, Thailand needs to invest an annual 1.1% of GDP into climate change adaptation measures 
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(IMF Asia and Pacific Department, 2022[81]). Besides, climate risks would be disproportionally high for 
vulnerable people, such as small-scale farmers in rural areas affected by droughts. This implies not only a 
need for adaptation investments such irrigation infrastructure, but also stronger social safety nets, which 
in turn would require additional revenue mobilisation, as discussed in the 2023 OECD Economic Survey 
of Thailand (OECD, 2023[82]).  

As financial institutions play a key role in channelling climate finance, including for adaptation, making them 
more robust to climate risks is increasingly important. A number of financial supervisors have introduced 
climate risk scenarios to the stress tests of financial institutions. For example, the European Central Bank 
conducted its first climate risk stress-testing major banks in 2022 (European Central Bank, 2022[83]). 
Similarly, the Bank of Thailand encourages credit institutions to disclose their climate-related risk exposure 
(Bank of Thailand, 2023[84]). Building on this exercise, adopting a more systematic approach would a useful 
next step.      

Fostering green innovation   

Strengthening capacity for green innovation can help Thailand to realise the green transition in a growth-
friendly manner (Thampanishvong, Channuntapipat and Witoonchart, 2021[85]). Application of new 
scientific insights and technologies can directly help businesses and households reduce GHG emissions. 
Innovation of affordable technologies can accelerate renewable expansion. Diffusion of new technologies 
can also boost productivity through higher energy efficiency (OECD, 2015[86]). In addition, new eco-friendly 
products may allow businesses to create higher value-added products.  

The benefits from innovation can stem from both technological advances designed in Thailand, but also 
for green technologies invented abroad. Absorbing and diffusing imported innovations may not happen 
automatically, but it will also require some amount of technical knowledge. As innovation occurs in diverse 
spheres, governments need to find the right mix among various policy tools, such as financing and 
regulation, and the right targeting.  

The Thai authorities have put strong emphasis on innovation over the past years, in particular the 
promotion of investments into research and development. Owing to these policy efforts, overall research 
and development investments have increased remarkably since the late 2010s (Figure 1.21, Panel A). This 
strong growth was mostly driven by the private sector, which accounted for around 70% of total investments 
in 2020. Moreover, innovation outcomes compare well with other emerging market economies 
(Figure 1.21, Panel B). Recently, SMEs and domestic businesses appeared to become more active in 
innovation activity than before. Between 2010 and 2019, the number of small businesses that were granted 
a patent increased by 14.7%, faster than the national average 12.6%, and the number of patents owned 
by domestically-owned businesses also increased faster than the number of total granted patents during 
the same period, although the majority of existing patents are still owned by foreign-owned businesses 
(Rattanakhamfu and Itthiphatwong, 2020[87]).  
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Figure 1.21. Thailand has rapidly increased R&D expenditure 

 
Note: Data are not available for Indonesia in 2011. In 2013, it was 0.08%. 
Source: World Bank World Development Indicators; OECD Green Growth Indicators. 

Direct funding and tax incentives are supporting research and development 

Public spending on research and development can have an important catalyst role (Rattanakhamfu and 
Tangkitvanich, 2018[88]). On average, governments in OECD countries financed research and development 
around 0.6% of GDP in 2019, twice as much as Thailand. Compared with basic research, green 
technologies are often only meaningful when they are widely used on a commercial basis, for example in 
the case of technologies that enable energy saving. In addition to research directly conducted by public 
institutions, government support should therefore also focus directly on the private sector, for example 
through direct grants to SMEs.  

In addition, indirect government support through tax incentives can help to overcome the financial 
constraints of SMEs. In line with the 2016 comprehensive industry strategy “Thailand 4.0”, the new 
allowance covers up to 200% of research and development investments, (OECD, 2018[89]). While a ceiling 
on the maximum corporate income tax allowance was removed in 2019 (OECD, 2021[90]), large companies 
cannot carry unused allowances forward. By contrast, SMEs can use unused allowances for up to five 
years, but their typically lower corporate income tax rate reduces the effective tax allowance rate, and will 
generally keep it below the statutory 200% (OECD, 2021[91]). Due to limited resources, SMEs may find the 
administrative work in applying for these incentives more burdensome than large firms. Against this 
background, application procedures for a corporate income tax allowance were streamlined in 2017, with 
a self-declaration tool for small projects 

A number of countries provide stronger tax incentives than the OECD average (Figure 1.22). The Slovak 
Republic, where the corporate income tax rate is 21%, grants a 200% corporate income tax allowance to 
businesses investing into research and development, with no ceiling. An additional 100% allowance is 
given to half of incremental investments compared to two years earlier and businesses can carry forward 
unused tax allowances for five years. This hybrid system introduced in 2015 increased the number of SME 
recipients fourfold by 2019 (OECD, 2021[92]). In addition, some countries provide additional incentives for 
green innovation. In Belgium, in addition to the standard research and development, investments in 
environmentally friendly patents or research and development are also eligible for a further tax incentive, 
either in the form of a corporate income tax credit or an allowance (OECD, 2021[91]). 
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Figure 1.22. R&D tax incentives are weaker than in other economies 
Reduction in the cost of capital due to the enhanced treatment of R&D, % point, 2021 

 
Note: This indicator measures by how much R&D tax incentives reduce the taxation of R&D investments that make zero profit. It is obtained by 
comparing the cost of capital for an R&D investment including the impact of R&D tax incentives to that of a comparable investment to which 
R&D tax incentives do not apply. 
Source: OECD, OECD R&D tax incentive indicators. 

Adopting advanced green technologies embodied in foreign direct investment is also important. The Board 
of Investment (BOI), a government investment promotion agency, has promoted foreign direct investment 
for green innovation through various tax incentives, including  a corporate income tax exemption up to 13 
years and an import duty exemption (OECD, 2021[93]). While some sectors important for green innovation, 
such as electric vehicles, are included in the targeted sectors, the coverage is rather broad, as it is not 
specifically designed for green innovation.   

Strengthening collaboration between businesses and research institutions can help businesses to expand 
their innovation capacity. Human resources are a major bottleneck for Thailand’s business sector, 
especially in SMEs, often outweighing financial constraints. Investment in human capital, such as technical 
vocational education and training should be strengthened. The recently introduced special visa programme 
is expected to attract high-skilled foreign workers. Besides, science-industry collaboration can be a useful 
tool to tackle this human resource constraint. The government has developed various initiatives to lead 
science-industry collaboration (EC-OECD, 2023[94]), including the Innovation and Technology Assistance 
Programme. The programme dispatches experts to SMEs while funding up to 50% of the project costs, 
subject to a cap. A government-led consortium, the Higher Education for Industry Consortium, also 
provides similar consultancy services to businesses with the collaboration with five universities.  

Science-industry collaboration can also be promoted through tax incentives. Some OECD countries like 
France and Hungary condition tax benefits on the collaboration or sub-contracting with research institutions 
(OECD, 2021[91]). In Thailand, the tax incentives provided by the Board of Investment require businesses 
in targeted sectors, such as software, to collaborate with designated domestic universities or research 
institutions. However, the sectors where this is applied are rather limited, and many key sectors for the 
green transition are not included.  

Striking the right balance between direct and indirect government support is important, as these policies 
often complement each other. Amid growing fiscal constraints, a number of OECD countries have favoured 
tax incentives over direct support over the last years on the grounds that businesses are better placed to 
make technology choices than governments (OECD, 2021[95]). However, evidence from 20 OECD 
countries suggest that tax incentives and direct government support tend to stimulate similar amounts of 
additional business investments in research and development (OECD, 2020[96]). While the effect of tax 

-12

-10

-8

-6

-4

-2

0

SV
K

PR
T

FR
A

CO
L

CH
L

ES
P

LT
U IS
L

BR
A

IR
L

GR
C

CH
A

IT
A

NO
R

SV
N

CZ
E

PO
L

DE
U

HU
N

NZ
L

JP
N

AU
T

OE
CD ZA

F
TH

A
BE

L
NL

D
CA

N
GB

R
SW

E
AU

S
DN

K
US

A
TU

R
ME

X
KO

R
IS

R
FI

N
ES

T
LV

A
LU

X
CH

E
AR

G



ECO/WKP(2024)9 | 41 

A GROWTH-FRIENDLY AND INCLUSIVE GREEN TRANSITION STRATEGY FOR THAILAND 
Unclassified 

incentives tends to be larger for experimental development than for basic and applied research, direct 
support would be likely to more effective for the latter. In this context, direct government support is essential 
to develop some nascent green technologies, such as advanced bioenergy technologies, which have a 
long lead time to commercialisation.   

Towards a more circular economy 

Thailand could reduce material use and with that carbon emissions by recycling more used materials 
(OECD, 2019[97]), (Böhringer and Rutherford, 2015[98]). Recycling and reusing materials could strengthen 
energy efficiency. For example, producing secondary aluminium requires 5% of the energy required for 
primary production and establishing a recycling system for various metals can significantly reduce GHG 
emissions (OECD, 2019[99]). Global efforts to reduce carbon emissions are therefore expected to stimulate 
strong demand for secondary metals (Watari, Nansai and Nakajima, 2021[100]). Moreover, the 
environmental impact of recycled materials during the production phase is often smaller than that of primary 
materials (OECD, 2019[99]). As a country with relatively few natural resources for production, Thailand 
could also benefit in many ways from the recycling of essential materials. This would, for example, 
strengthen the resilience against supply chain disruptions (World Bank, 2022[101]).  

Better waste management would be at the core of a more circular economy. Thailand made significant 
progress in municipal solid waste management over the past years. Responding to growing concerns 
among citizens about rising waste levels, the government has given an exceptionally strong mandate to 
provincial governors to instruct autonomous local governments since 2014 (Funatsu, 2019[102]). Under this 
new policy framework, waste management activities by small neighbouring local governments, especially 
those with weak financial resources, are merged to improve the efficiency of waste collection and 
treatment. Local governments are regularly asked to report to provincial governors on the progress of their 
waste management plans. Budget allocations to local governments for waste management rose by an 
annual 80% between 2013 and 2016. This strong intervention has considerably reduced improper waste 
treatment, such as open burning and illegal dumping, while rapidly increasing the recycling rate of collected 
waste from 23% in 2015 to 38% in 2019 (Kumagai, 2022[103]). 

More recycling efforts in the spirit of a circular economy would provide new opportunities and more could 
be done to tap into secondary material resources. Compared with its large automobile manufacturing 
industry and the growing used car market, recycling and reusing end-of-live cars are still nascent and often 
rely on small, often informal, dismantlers with outdated technologies (Jamaluddin et al., 2022[104]). The 
absence of an end-of-life framework for motor vehicles has also spurred exports of very old used cars to 
neighbouring countries (Kojima, 2018[105]). In the future, a growing number of electric vehicles will require 
an appropriate policy framework to recycle and reuse batteries.    

Against this background, Thailand should accelerate the introduction of an extended producer 
responsibility (EPR) framework. EPR is a useful tool to increase collection and recycling of targeted 
products. It can include recycling rate targets or end-of-life treatment requirement (OECD, 2016[106]). Most 
OECD countries have such EPR frameworks, covering a number of products from simple packaging to 
end-of-life motor vehicles, including used tyres (OECD, 2019[97]). Thailand intended to set up an EPR law 
for electrical and electronic equipment waste in the mid-2010s, but no such law has been passed. The 
Plastic Waste Management Plan 2019-2030 includes proposals to reduce plastic waste such as packaging 
and could cover a wider range of e-waste, including LEDs.   

Source separation is a crucial pre-condition to implement EPR effectively, especially for some types of 
waste like packaging. Poland enforced a law that makes municipal governments responsible for the 
separate collection of recyclable waste in 2013 (OECD, 2015[107]). In the case of Thailand, national law 
allows local governments to conduct source separation, but many local governments have not yet issued 
the necessary local ordinances to implement this (Vassanadumrongdee and Manomaivibool, 2022[108]). 
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Financial constraints of local governments to do so could be alleviated through larger budget allocations, 
conditional on passing local legislation and making effective progress. Stronger engagement with 
producers of recyclable waste is also crucial.      

Given the significance of the tourism sector in the Thai economy, moving towards more sustainable tourism 
activities could be an important of moving towards a more circular economy. This could not only to reduce 
the environmental burden from tourism but also increase the sector’s value added. Excess burdens on 
limited resources could be avoided by reducing the concentration of tourism in few places and moving 
towards more sustainable types of tourism, as set out in the government’s recent Strategic Plan for 
sustainable tourism. Estonia, for example, has successfully mainstreamed sustainable tourism in its 
tourism strategy. In addition to financial support to the sector, strong knowledge-sharing and awareness 
campaigns, including enhanced application of eco-labelling, have supported an increased international 
recognition of the country’s green tourism potential, including through several reputable international 
awards (OECD, 2022[109]).       
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Table 1.1. Main findings and recommendations  
MAIN FINDINGS RECOMMENDATIONS (Key recommendations in bold) 

Enhancing policy frameworks for the green transition 
Many ministries and agencies are involved in the design of environmental 
policies and there are several different plans, making intra-governmental 
policy coordination complex.  

Give a strong mandate to the newly created leading environmental 
agency, notably for the monitoring and surveillance of policy 
progress towards emission reduction targets.  

Fragmented government plans with overlapping timeframes make 
effective monitoring of quantitative policy targets difficult.  

Consider streamlining the overall planning framework by defining a 
clear hierarchy among plans and streamlining some of them. 

Designing an effective carbon pricing mechanism and promoting renewables 
Carbon prices are low compared with OECD countries. A voluntary 
emission trading system is in operation. Plans for the introduction of a 
mandatory emission trading system still lack important details.   

Introduce carbon pricing consisting of a mandatory cap-and-trade 
system for key sectors and a complementary carbon tax for the 
remaining sectors, consistent with the planned emission trajectory 
to net zero.  

Although energy subsidies are small, a cap on diesel prices weakens the 
effect of market prices and fossil fuel taxes. 

Allow retail fossil fuel prices to fluctuate more freely, while 
gradually phasing out the price cap on diesel.  

Higher carbon prices would affect low-income households, both through 
high fossil fuel prices and the resulting higher food prices.   

Recycle revenues from the mandatory emission trading system to 
compensate low-income households for higher energy and food prices.  

Tightening environmental regulations 
Thailand’s environmental policies are mostly on a voluntary basis. 
Regulations are less stringent than in many other countries.   

Make environmental regulations more stringent, including air 
pollution limits fon coal power and combustion engine cars. 

Decarbonising the power sector 
Renewable power generation has advanced rapidly, mostly due to small 
scale producers, but the share of renewables remains low.  

Promote the use of renewable energy sources in large-scale 
producers through public tenders and renewable energy 
certificates.  

Plans to retire existing coal plants exist, but the initial plan for one of the 
plants was postponed. 

Set clear timelines for phasing out power generation from coal. 

The electricity market is dominated by state-owned enterprises, 
hindering competition and private investments in renewables. 

Reduce private entry restrictions in the retail electricity market, 
including by allowing peer-to-peer trade. 

Greening land transport 
For newly sold vehicles, mandatory labelling of fuel economy and excise 
tax rates varying with emission intensity were introduced in 2016. 
However, no minimum requirement is applied.  

Introduce compulsory fuel economy requirements on newly sold cars.   

The number of registered vehicles has increased rapidly, while 
retirement of old cars is slow. Many vehicles do not meet current fuel 
economy standards. 

Consider raising the annual vehicle tax for old-aged cars to accelerate 
the de-registration of energy-inefficient vehicles. 

Biofuels for motor vehicles are widely used owing to compulsory blending 
and subsidies. The government plans to phase out low-blending-rate 
gasoline by 2037.    

Frontload the current phase-out plan for gasoline with low biofuel 
blending. 
 

Starting from low levels, the number of electric vehicles is rapidly 
increasing. The government has strengthened tax incentives for EVs, to 
boost sales of zero-emission vehicles.  

Consider introducing a revenue-neutral rebate system to reward 
purchasers of low- or zero-emission vehicles, financed by levies on 
high-emission vehicle purchases. 
Provide incentives for investing into charging stations across the whole 
country.  

Stimulating green innovation 
Private green research and development has increased, but public 
investment is still low.  
A range of tax incentives for research and development is offered, but 
support to SMEs may not be sufficient compared with other countries.  
Science-industry collaboration has been strengthened but there is scope 
for improvement.  

Increase public-sector research and development in basic sciences and 
technologies for green innovation. 
Allow carry-forward of unused allowances for research and 
development tax incentives. 
Make collaboration with education or research institutions eligible for 
the tax incentives for research and development.  

Towards a more circular economy 
Management of municipal solid waste has improved, including through 
enhanced collaboration among different government entities, including 
local governments. Still, recycling and reusing of secondary material 
resources remains weak, partly due to low rates of source separation.  

Introduce an extended producer responsibility framework for plastic 
package, waste electric equipment and motor vehicles.  
Encourage local governments to require and enforce waste separation 
at the source, while providing financial support and capacity building.  
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