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ABSTRACT

This paper examines the macro-environmental factors influencing the adoption of
electric vehicles (EVs) in Thailand, utilizing a PESTEL analysis framework to
evaluate the political, economic, social, technological, environmental, and legal
aspects. As Thailand progresses towards a green economy, EVs emerge as a key
solution to mitigate carbon emissions and reduce dependence on fossil fuels. The
analysis highlights robust political backing through government incentives, although
economic challenges such as high vehicle costs and inadequate infrastructure impede
widespread adoption. Social acceptance of EVs is on the rise, fueled by growing
environmental consciousness, yet technological hurdles—especially the
development of adequate charging infrastructure—remain substantial. The
environmental advantages of EVs, including enhanced air quality and reduced
greenhouse gas emissions, are evident, while legal frameworks concerning safety
and battery recycling require further development. The paper concludes that a
coordinated effort across these dimensions is essential for EVs to effectively drive
Thailand’s green economy objectives, and offers recommendations for bolstering
policy support, infrastructure investment, and public awareness.

Keywords: Electric Vehicles, Sustainable Development, Green
Economy, Thailand.

INTRODUCTION

Electric vehicles (EVs) have emerged as a transformative force in the global transportation
sector, offering a sustainable alternative to traditional internal combustion engine vehicles.
With advancements in battery technology and increasing environmental awareness, the
adoption of EVs has accelerated worldwide. This shift is crucial for reducing greenhouse gas
emissions and mitigating the impacts of climate change, aligning with global efforts to
transition towards cleaner energy sources. The United Nations' Sustainable Development Goals
(SDGs) provide a comprehensive framework for addressing global challenges, including
climate change and sustainable energy. The adoption of EVs directly supports several SDGs,
particularly Goal 7 (Affordable and Clean Energy) and Goal 13 (Climate Action). By reducing
reliance on fossil fuels and lowering emissions, EVs contribute to cleaner air, improved public
health, and a more sustainable future.
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Thailand's automotive industry is a key player in the regional market, with a strong
manufacturing base and supportive government policies. The recent approval of the EV 3.5
package underscores Thailand's commitment to becoming a hub for electric vehicle production
(The Board of Investment of Thailand, 2023). The adoption of EVs in Thailand aligns with the
country’s commitment to the Sustainable Development Goals (SDGs), particularly in terms of
reducing greenhouse gas emissions and promoting sustainable urban mobility. The National
Electric Vehicle Policy Board’s EV 3.5 package, which aims to achieve the 3030 goal,
underscores Thailand’s ambition to manufacture Zero Emission Vehicles (ZEVs) to constitute
at least 30% of total motor vehicle production by 2030. This initiative not only supports
environmental sustainability but also enhances public health by reducing urban traffic
congestion and dependence on expensive imported fossil fuels (Tdri, 2022). Thailand's vision
for a green economy is deeply rooted in its commitment to reducing carbon emissions and
promoting sustainable development. Electric vehicles (EVs) are a cornerstone of this strategy,
as they offer a viable solution to reduce the transportation sector's reliance on fossil fuels. By
transitioning to EVs, Thailand aims to not only cut emissions but also improve air quality and
public health (Almansour, 2022).

Despite these advancements, several challenges remain. The development of sufficient
charging infrastructure is a significant technological hurdle that needs to be addressed to ensure
the widespread adoption of EVs. Social acceptance is growing, driven by increasing
environmental awareness, but there is still a need for more public education and awareness
campaigns. Furthermore, legal frameworks around safety standards and battery recycling
require further refinement to support the sustainable growth of the EV market. A coordinated
effort across political, economic, social, technological, environmental, and legal dimensions is
essential for EVs to effectively drive Thailand’s transition to a green economy.

The purpose of this research is to explore the intersection of electric vehicles (EVs), Sustainable
Development Goals (SDGs), and the Thai automotive industry. Specifically, it aims to analyze
how the adoption of EVs can contribute to achieving SDGs, particularly SDG 13 (Climate
Action) and SDG 11 (Sustainable Cities and Communities), by reducing greenhouse gas
emissions and improving urban air quality. Additionally, the research seeks to identify the
challenges and opportunities within the Thai automotive industry as it transitions towards more
sustainable practices. By examining policy frameworks, technological advancements, and
market dynamics, this study aims to provide actionable insights for stakeholders to accelerate
the adoption of EVs in Thailand, thereby supporting the country’s sustainable development
agenda.

LITERATURE REVIEW

The integration of electric vehicles (EVs) into the transportation sector is a critical component
in achieving several Sustainable Development Goals (SDGs). EVs contribute significantly to
SDG 13 (Climate Action) by reducing greenhouse gas emissions, which are a major contributor
to global warming (Akram & Abdul-Kader, 2023). For instance, a study by the International
Energy Agency (IEA) found that EVs can reduce CO2 emissions by up to 50% compared to
conventional internal combustion engine vehicles over their lifecycle (IEA, 2021). Additionally,
they support SDG 7 (Affordable and Clean Energy) by decreasing reliance on fossil fuels and
promoting the use of renewable energy sources. For example, countries like Norway have
successfully integrated EVs with renewable energy grids, showcasing a model for sustainable
energy transition. Furthermore, EVs enhance SDG 11 (Sustainable Cities and Communities)
by improving urban air quality and reducing noise pollution, thus contributing to healthier
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living environments (Zaino et al., 2024). Cities like Amsterdam and Oslo have reported
significant improvements in air quality and noise levels due to increased EV adoption (Figueira,
2023).

As of August 31, 2024, Thailand has seen a significant increase in the adoption of electric
vehicles (EVs), driven by government incentives and growing consumer interest in sustainable
transportation. The total number of Battery Electric Vehicles (BEVs) registered in the country
has reached 200,128, reflecting a substantial rise from previous years. Hybrid Electric Vehicles
(HEVs) and Plug-in Hybrid Electric Vehicles (PHEVs) also show strong numbers, with
437,504 and 60,428 registrations respectively (Electric Vehicle Association of Thailand, 2024).
This growth is supported by the Thai government's initiatives, including tax breaks, subsidies,
and investments in charging infrastructure, which have made EVs more accessible and

appealing to both manufacturers and consumers (Electric Vehicle Association of Thailand,
2024).

The expansion of EV charging infrastructure is another critical factor in the increasing adoption
rates. As of August 2024, Thailand boasts approximately 3,175 public EV charging stations,
ensuring that EV owners have convenient access to charging facilities across the country.
Popular models like the BYD ATTO 3 and Tesla Model Y have gained traction in the market,
benefiting from these government-backed incentives and the growing network of charging
stations (Kuhudzai, 2023). In Thailand, the government has implemented various initiatives to
promote the adoption of EVs, positioning the country as a key regional hub for EV
manufacturing. Leading brands such as Deco, H SEM, NIU, HaoNaiqi, and Storm are at the
forefront of this transformation, contributing to the growth of the electric three-wheeler and
electric bus markets. Additionally, Chinese brands like BYD, Neta, and MG dominate the
battery electric vehicle (BEV) market, supported by robust government policies and a well-
developed charging infrastructure. These efforts are part of Thailand's broader strategy to
become a leading hub for electric mobility in Southeast Asia, aiming for 30% of all vehicles
produced in the country to be electric by 2030 (Batra, 2024).

Despite the clear benefits, the adoption of EVs in Thailand faces several challenges. One of the
primary barriers is the high initial cost of EVs compared to conventional vehicles. This cost
disparity is a significant deterrent for consumers, especially in a market where affordability is
a key concern. Additionally, the limited availability of charging infrastructure poses a logistical
challenge, making it inconvenient for potential EV users (Preedakorn et al., 2023). For example,
as of 2023, Thailand had only around 1,000 public charging stations, which is insufficient to
support widespread EV adoption. Technological readiness and the need for skilled labor to
maintain and repair EVs are also critical issues that need to be addressed. A study by the Asian
Development Bank highlighted the lack of technical expertise as a significant barrier to EV
adoption in Southeast Asia (Griitter, 2022).

To overcome these barriers, comprehensive policy frameworks are essential. Financial
incentives, such as subsidies and tax breaks for both consumers and manufacturers, can make
EVs more affordable and attractive. For instance, countries like China and Germany have
successfully boosted EV sales through generous subsidies and tax incentives (Pulling in the
Public to Embrace the Adoption of Electric Vehicles, 2021). Investment in charging
infrastructure is crucial to support the growing number of EVs on the road. Thailand's
government has announced plans to increase the number of charging stations to 12,000 by 2030,
which is a positive step towards addressing this issue. Public awareness campaigns are also
necessary to educate consumers about the benefits of EVs and to dispel myths and
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misconceptions (Praiwan, 2024). These measures can collectively drive the adoption of EVs in
Thailand, as seen in other countries with successful EV policies.

The Thai automotive industry, a significant contributor to the national economy, is at a
crossroads as it transitions towards more sustainable practices. The shift to EVs requires a
reevaluation of the entire automotive supply chain, from manufacturing to end-of-life disposal.
Lifecycle assessments of EV batteries, including their production, usage, and recycling, are
essential to ensure that the environmental benefits of EVs are fully realized. For example, the
recycling of lithium-ion batteries can significantly reduce the environmental impact of EVs,
but this requires robust recycling infrastructure and policies. Emphasizing the circular economy,
where materials are reused and recycled, can further enhance the sustainability of the
automotive industry (Niese et al., 2022). The European Union's Circular Economy Action Plan
provides a useful framework that Thailand could adapt to its context.

In conclusion, the adoption of EVs in Thailand is a multifaceted issue that intersects with
various SDGs and requires coordinated efforts from multiple stakeholders. While there are
significant challenges, the potential benefits in terms of environmental sustainability, economic
growth, and public health are substantial. By implementing supportive policies, investing in
infrastructure, and raising public awareness, Thailand can accelerate its transition to a
sustainable transportation system and contribute to global efforts to combat climate change.
However, research gaps remain, particularly in understanding consumer behavior towards EV's
in Thailand, the long-term economic impacts of EV adoption, and the development of efficient
recycling processes for EV batteries. Addressing these gaps through targeted research can
provide valuable insights to guide policy and industry practices.

RESEARCH METHODOLOGY
Brief Overview of the PESTEL Analysis Framework

The PESTEL analysis framework is a strategic tool used to identify and analyze the key
external factors that can impact an organization or industry. It stands for Political, Economic,
Social, Technological, Environmental, and Legal factors. By examining these six dimensions,
businesses and policymakers can gain a comprehensive understanding of the macro-
environmental influences that shape their strategic decisions. Each factor provides insights into
different aspects of the external environment, from government policies and economic trends
to technological advancements and societal attitudes (De Bruin, 2023).

Relevance to the Study of EVs in Thailand’s Green Economy Transition

Applying the PESTEL analysis to the study of electric vehicles (EVs) in Thailand's transition
to a green economy is particularly relevant. This framework helps to systematically evaluate
the multifaceted challenges and opportunities associated with EV adoption. For instance,
political factors such as government incentives and international agreements can drive policy
changes that promote EV usage. Economic factors highlight the financial implications and
market dynamics of transitioning to EVs. Social factors shed light on consumer behavior and
public acceptance, while technological factors focus on innovations and infrastructure
development. Environmental factors emphasize the lifecycle impacts and sustainability of EVs,
and legal factors address regulatory frameworks and compliance issues. By using PESTEL
analysis, stakeholders can develop informed strategies to effectively support Thailand's shift
towards a sustainable automotive industry (Mindtools, 2024).
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PESTEL Analysis for Electric Vehicles in Thailand's Transition to a Green Economy
1. Political Factors
1.1 Government Policies and Incentives

The Thai government has introduced various policies to promote EV adoption, including
subsidies, tax breaks, and investment in charging infrastructure. For instance, the government
aims to have 30% of all vehicles produced in Thailand be electric by 2030 (Toumsaeng, 2022).
These incentives are crucial for reducing the initial cost barrier for consumers and encouraging
manufacturers to invest in EV technology. In 2021, the government approved a budget of THB
3 billion (approximately USD 90 million) to support the development of EVs and related
infrastructure. A 40 percent reduction in import duty for completely built-up (CBU) of battery
EVs priced up to 2 million baht ($61,805) and a 20 percent reduction for those priced between
2 million ($61,805) and 7 million baht (US$211,278) from 2022 to 2023 and excise tax cut
from 8 percent to 2 percent for imported EVs, which is predicted to add 7,000 EVs in the first
year (Minh Hanh, 2022). Additionally, the Board of Investment (BOI) offers tax exemptions
for EV manufacturers, which can last up to eight years. These measures are expected to
significantly boost the production and adoption of EVs in Thailand (Office of the Board of
Investment, 2023).

1.2 International Commitments

Thailand's participation in international environmental agreements, such as the Paris
Agreement, influences national policies aimed at reducing greenhouse gas emissions. The
country has committed to reducing its greenhouse gas emissions by 20-25% from the projected
business-as-usual level by 2030. These commitments drive the adoption of cleaner
technologies, including EVs, aligning with global efforts to combat climate change (Thailand
Nationally Determined Contributions (NDCS): Analysis of Climate Policy for Enhancing
Climate Resilience in Infrastructure Construction Sector, 2022). Furthermore, Thailand is part
of the ASEAN EV Association, which aims to promote the development and adoption of EVs
across Southeast Asia. This regional cooperation enhances Thailand's ability to implement
effective policies and leverage international support for its green economy transition (Jow_Han,
2023).

2. Economic Factors
2.1 Market Dynamics and Job Creation

The transition to EVs impacts the Thai automotive industry, which is a significant contributor
to the national economy, accounting for about 10% of the GDP (Us-Abc Staff, 2023). This shift
can lead to job creation in new sectors, such as battery manufacturing and charging
infrastructure development, while potentially disrupting traditional automotive jobs. For
instance, the EV market in Thailand is projected to create approximately 30,000 new jobs by
2030 (Hamano & Hamano, 2024). However, this transition may also result in the displacement
of workers in traditional automotive manufacturing, necessitating retraining and upskilling
programs.

The electric vehicle (EV) market in Thailand is experiencing robust growth, driven by
government incentives and increasing consumer awareness of environmental issues. In 2024
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the market is projected to reach a revenue of approximately $5.31 billion, with an annual
growth rate (CAGR) of 3.67% expected from 2024 to 2029. The unit sales of EVs are
anticipated to hit 109,700 vehicles in 2024 (Statista, 2024). Thailand's GDP per capita, which
stands at around $7,800, plays a significant role in shaping consumer purchasing power and
market dynamics. The government's ambitious goal to produce 100% battery electric vehicles
(BEVs) by 2035 further underscores the country's commitment to sustainable transportation
(Walderich, 2024). This dynamic market environment is supported by the expansion of
charging infrastructure, with 5,450 charging stations expected by 2024.

2.2 Investment and Funding

The Thai automotive industry is a vital sector in the country’s economy, structured into three
main levels: auto assemblers, 1st tier suppliers, and 2nd and lower tier suppliers. The top tier
includes over 525 companies, with major global brands like Toyota, Honda, and BMW,
emphasizing Thailand’s role as a significant manufacturing hub. The middle tier, comprising
over 1,687 companies, supplies essential components such as engines, drivetrains, and
electronics, with about 65% being foreign-owned. The base tier, predominantly Thai-owned,
provides raw materials and basic parts, showcasing the local industry’s strength and
contribution to the supply chain.

Foreign investment plays a crucial role in the Thai automotive industry, particularly in the 1st
tier suppliers, facilitating technology transfer and maintaining high production standards.
Meanwhile, the 2nd and lower tier suppliers are mainly Thai-owned, indicating a robust
domestic base. The industry not only provides substantial employment but also significantly
contributes to exports. Significant investment from both the government and private sector is
necessary to develop EV technology and infrastructure. For example, the Thai government has
allocated approximately THB 3 billion (around USD 90 million) to support EV development
(Hamano & Hamano, 2024). Additionally, private sector investments are expected to reach
USD 2 billion by 2025, driven by the increasing demand for EVs and related technologies .
Economic incentives and funding opportunities, such as tax exemptions and grants, can
accelerate the transition to a green economy by making EVs more accessible and affordable.
The Board of Investment (BOI) offers tax exemptions for EV manufacturers, which can last up
to eight years (Office of the Board of Investment, 2023).

3. Social Factors
3.1 Consumer Behavior and Acceptance

Public awareness and acceptance of EVs are critical for their widespread adoption. Cultural
factors, such as the preference for traditional vehicles and misconceptions about EVs, can
significantly influence consumer behavior. For example, a survey conducted in 2023 revealed
that 60% of Thai consumers still prefer internal combustion engine (ICE) vehicles due to
concerns about EV range and charging infrastructure (Bharadwaj, 2023). Effective public
awareness campaigns can educate consumers about the benefits of EVs and dispel myths.
Additionally, younger generations in Thailand are showing a growing interest in sustainable
transportation options, with 45% of millennials expressing a preference for EVs over traditional
vehicles (Preedakorn et al., 2023).

3.2 Public Awareness Campaigns
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Public awareness campaigns play a vital role in promoting the benefits of EVs, such as reduced
emissions and lower operating costs. By increasing public knowledge and acceptance, these
campaigns can drive higher adoption rates. For instance, initiatives like the “EV Smart
Charging” campaign aim to educate the public on the advantages of EVs, including their
environmental benefits and cost savings. The campaign has reached over 1 million people
through social media and public events. Furthermore, the Thai government has partnered with
various stakeholders to launch educational programs in schools and universities, aiming to
foster a culture of sustainability among the younger population (Trends in Electric Vehicle
Charging — Global EV Outlook 2024 — Analysis - IEA, 2024).

Additional data highlights the significant impact of EVs, as they produce much lower
greenhouse gas emissions. On average, an EV emits 2,727 pounds of CO2 equivalent per year,
compared to 12,594 pounds for a gasoline-powered vehicle. Over the lifetime of an EV, a
typical U.S. driver can save between $6,000 to $12,000, including 60% less on fueling and half
as much on maintenance (The State of Electric Vehicle Adoption in the U.S. and the Role of
Incentives in Market Transformation, 2024). The growing public charging infrastructure, with
over 181,000 public charging ports at more than 66,000 station locations across the U.S.,
supports the increasing number of EVs (Borlaug et al., 2022). Additionally, reducing tailpipe
emissions from gasoline-powered vehicles can lower the incidence of health issues such as
cancer, cardiovascular disease, and immune system damage. Various government subsidies, tax
credits, and incentives have also been crucial in making EVs more financially attractive and
convenient, thereby driving adoption. By leveraging these campaigns and data, consumers can
better understand the multifaceted benefits of EVs and the importance of public awareness in
accelerating their adoption (Davenport, 2024).

4. Technological Factors
4.1 Innovation in EV Technology

Recent advancements in electric vehicle (EV) technology have significantly improved battery
efficiency, charging speed, and vehicle range. Batteries now boast energy densities exceeding
300 Wh/kg, a substantial leap from the 150-200 Wh/kg range seen a decade ago, enabling EVs
to travel longer distances on a single charge (Kane, 2022). Fast-charging technology has also
evolved, with some chargers now capable of delivering up to 350 kW, allowing EVs to charge
up to 80% in just 20-30 minutes, compared to the earlier 50 kW chargers travel (Ghaboussi,
2024). Additionally, the average range of EVs has increased to around 400-500 km per charge,
with some models even exceeding 600 km, making EVs more practical for long-distance
(Jervis, 2024).

4.2 Infrastructure Development

The development of a robust charging infrastructure is crucial to support the growing number
of EVs in Thailand. As of December 2023, Thailand had 2,658 EV charging locations, with a
total of 9,694 charging units. The leading provider was EV Station Pluz, operating 705
locations, followed by Energy Absolute with 538 locations, and PEA Volta in third place,
providing 339 locations for recharging electric vehicles (Statista, 2024).The Provincial
Electricity Authority (PEA) has launched the PEA Volta project, aiming to establish a
comprehensive EV charging network with over 150 charging stations by 2025, focusing on
high-traffic areas and major highways. This project, along with government incentives such as
tax reductions, subsidies up to THB 150,000 (approximately USD 4,500) for EV buyers, and
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significant public and private investments, is expected to significantly enhance the accessibility
and convenience of EV charging. The government has allocated THB 3 billion (approximately
USD 90 million) for EV infrastructure development, while private companies are also investing
heavily in charging networks and EV manufacturing facilities. These advancements and
initiatives are crucial for making EVs a viable and attractive option for consumers in Thailand,
helping to reduce the country's carbon footprint and dependence on fossil fuels (PEA VOLTA,
2024).

5. Environmental Factors
5.1 Lifecycle Assessments

Conducting lifecycle assessments (LCAs) of electric vehicle (EV) batteries is essential to
understand their environmental impact from production to disposal. LCAs evaluate various
stages, including raw material extraction, manufacturing, usage, and end-of-life disposal.
Studies show that the carbon footprint of EV batteries can range from 50 to 313 grams of CO2
equivalent per kilowatt-hour (kWh) of battery capacity (Temporelli et al., 2020). Despite this
variability, EVs generally have a lower overall carbon footprint compared to internal
combustion engine vehicles, especially when powered by renewable energy sources. By
conducting comprehensive LCAs, Thailand can ensure that the environmental benefits of EVs
are fully realized and identify areas for improvement in battery production and recycling
processes.

5.2 Recycling and Circular Economy

Implementing robust recycling infrastructure for lithium-ion batteries and emphasizing the
circular economy can significantly reduce the environmental impact of EVs. The European
Union’s Circular Economy Action Plan provides a useful framework that Thailand could adapt
to its context. Recycling lithium-ion batteries not only conserves critical materials like lithium,
cobalt, and nickel but also reduces the need for new raw materials, thereby minimizing
environmental degradation. The U.S. Department of Energy has invested $335 million in
battery recycling programs to strengthen domestic recycling capabilities and create a
sustainable battery supply chain (Department of Energy, 2022).

6. Legal Factors
6.1 Regulations and Standards

Existing regulations related to electric vehicles (EVs) are critical in shaping the industry and
ensuring its sustainable development. Safety standards, such as those set by the United Nations
Economic Commission for Europe (UNECE), mandate rigorous testing for battery safety,
crashworthiness, and electrical safety. Emissions regulations, like the Euro 6 standards, aim to
reduce harmful pollutants from vehicles, pushing manufacturers to adopt cleaner technologies
(Sulmeisters, 2022). In Thailand, the government has implemented the Thailand Automotive
Institute's standards, which align with international norms to ensure that EVs meet safety and
environmental criteria. Recycling requirements are also becoming increasingly stringent, with
the European Union's Battery Directive serving as a model for comprehensive recycling
regulations (Directorate-General for Environment, 2023). Ensuring compliance with these
regulations is essential for the sustainable growth of the EV sector, as it helps build consumer
trust and promotes environmental responsibility.

ISBN



e\ amIngauaIN

Siam Wniversily  |NTERNATIONAL CONFERENCE ON ECONOMICS, BUSINESS AND INTERDISCIPLINARY STUDIES (ICEBIS2024)

6.2 Policy Recommendations

To further support EV adoption, enhancing legal frameworks is crucial. This can include
introducing stricter emissions standards, like California's Zero Emission Vehicle (ZEV)
program, which mandates a certain percentage of vehicle sales to be zero-emission vehicles.
Providing incentives for recycling, such as tax breaks or subsidies for companies that invest in
battery recycling technologies, can encourage sustainable practices. Ensuring that safety
standards are met through regular inspections and certifications can prevent accidents and build
consumer confidence (Chenavaz & Dimitrov, 2024). Comparative analysis with successful
legal frameworks in other countries, such as Norway's comprehensive EV policies that include
tax exemptions and extensive charging infrastructure, can offer valuable insights (Norsk
elbilforening, 2023). By adopting and adapting these best practices, Thailand can create a

robust legal environment that supports the growth and sustainability of the EV industry.

FINDINGS

_Factor  Descripion  Impact
- Government Policies and Incentives:
Policies promoting EV adoption, including | Positive: Encourages investment
subsidies, tax breaks, and investment in | and adoption of EVs.

Political infrastructure. Target of 30% EV production | Negative: High dependency on
by 2030 government support may strain
-International Commitments: Participation | public finances.
in the Paris Agreement.

i Mar!(et -Dynamlcs: Impapt on the Positive: Job creation and
automotive industry, contributing 10% of . .
GDP. economic growth.m new sectors.

. . . Negative: Potential job losses in

Economic - Job creation: In new sectors like battery ” .

. . traditional automotive sectors.
manufacturing and EV assembling. Negative:
- Investment and Funding: THB 3 billion Hich initi‘al investment costs
allocated for EV development. & )
Positive: Increased public
- Consumer Behavior and Acceptance: | knowledge and acceptance of
Public awareness and cultural factors | EVs.

Social influencing EV adoption. Negative:  Resistance  from
- Public Awareness Campaigns: Initiatives | consumers accustomed to
like "EV Smart Charging" to educate | traditional vehicles.
consumers. Misconceptions and lack of

awareness about EV benefits.

Positive: Enhanced performance
- Innovation in EV  Technology: | and competitiveness of EVs.
Advancements in battery efficiency, | Positive: Reduced range anxiety

Technological | charging speed, and vehicle range. with more charging stations.

- Infrastructure Development: Plan to | Negative: Technological

increase charging stations to 12,000 by 2030. | challenges and high costs of
R&D.

- Lifecycle Assessments: Evaluating | Positive: Reduced environmental

Environmental | environmental impact from production to | impact through lifecycle
disposal. assessments.

ISBN




@ AMINYIRLAYIN
Siam Wniversily  |NTERNATIONAL CONFERENCE ON ECONOMICS, BUSINESS AND INTERDISCIPLINARY STUDIES (ICEBIS2024)

- Recycling and Circular Economy: | Positive: Sustainable practices
Emphasis on recycling lithium-ion batteries | with recycling and circular

and adopting circular economy principles. economy.
Negative: Environmental
concerns during battery
production.

Positive: Ensures safety and
environmental standards are met.
Positive:  Legal frameworks

- Regulations and Standards: Existing
regulations on safety, emissions, and
recycling.

Legal - Policy Recommendations: Enhancing Supp or.t sustalnabl.e development.
. . Negative: Compliance challenges
legal frameworks, comparative analysis with .
. . and potential legal hurdles for
successful frameworks in other countries.
manufacturers.
CONCLUSION

In conclusion, the PESTEL analysis of driving sustainable development through electric
vehicles (EVs) in Thailand highlights a multifaceted landscape with both opportunities and
challenges. Politically, government policies and international commitments are pivotal in
promoting EV adoption, though reliance on government support could strain public finances.
Economically, the EV sector promises job creation and economic growth, particularly in new
industries like battery manufacturing and EV assembly, but it also poses risks to traditional
automotive jobs and requires significant initial investments. Socially, public awareness and
acceptance are crucial for the widespread adoption of EVs. While initiatives like "EV Smart
Charging" are beneficial, overcoming consumer resistance and misconceptions remains a
challenge. Technologically, advancements in EV technology and infrastructure development,
such as increasing the number of charging stations, enhance the performance and appeal of
EVs, though high R&D costs and technological hurdles persist.

Environmentally, EVs offer a reduced environmental impact through lifecycle assessments and
sustainable practices like battery recycling and circular economy principles. However,
environmental concerns during battery production need to be addressed. Legally, robust
regulations and standards ensure safety and environmental compliance, but manufacturers may
face compliance challenges and legal hurdles. To navigate these complexities, it is
recommended that Thailand continues to strengthen its policy framework to support EV
adoption, invest in public awareness campaigns to educate consumers, and foster innovation
through incentives for R&D. Additionally, enhancing infrastructure development, particularly
charging stations, and promoting sustainable practices in battery production and recycling will
be crucial.

RECOMMENDATIONS

Further study should focus on the macroeconomic impacts of sustainable development within
the automobile industry. This includes analyzing the long-term economic benefits of
transitioning to EVs, such as reduced dependency on fossil fuels, improved public health from
lower emissions, and the potential for Thailand to become a regional leader in EV production.
By addressing these challenges and leveraging the opportunities, Thailand can make significant
strides towards sustainable development and a greener future.

REFERENCES

ISBN



© AMINYIRLAYIN
Siam Wniversily  |NTERNATIONAL CONFERENCE ON ECONOMICS, BUSINESS AND INTERDISCIPLINARY STUDIES (ICEBIS2024)

Akram, M. N., & Abdul-Kader, W. (2023). Sustainable Development Goals and End-of-Life Electric
Vehicle Battery: Literature Review. Batteries, 97), 353.
https://doi.org/10.3390/batteries9070353

Almansour, M. (2022). Electric vehicles (EV) and sustainability: Consumer response to twin transition,
the role of e-businesses and digital marketing. Technology in Society, 71, 102135.
https://doi.org/10.1016/j.techsoc.2022.102135

Batra, S. (2024, September 25). The future of electric vehicles in Thailand. Thaiger.
https://thethaiger.com/guides/automotive/electrifying-the-future-thailands-ev-market-in-2024

Bharadwaj, R. (2023, November 14). An In-Depth Analysis of the Thailand EV Industry. Bolt Earth.
https://bolt.earth/blog/ev-industry-in-thailand

Biden-Harris administration establishes bipartisan Infrastructure Law’s $335 million battery recycling
programs. (2022, August 29). Energy.gov. Retrieved September 26, 2024, from
https://www.energy.gov/articles/biden-harris-administration-establishes-bipartisan-
infrastructure-laws-335-million-battery

Borlaug, B., Yang, F., Pritchard, E., Wood, E., & Gonder, J. (2022). Public electric vehicle charging
station utilization in the United States. Transportation Research Part D Transport and
Environment, 114, 103564. https://doi.org/10.1016/j.trd.2022.103564

Briefing, A. (2022, April 8). Thailand Issues New Incentive Package for Electric Vehicle Industry.
ASEAN Business News. https://www.aseanbriefing.com/news/thailand-issues-new-incentive-
package-for-electric-vehicle-industry/

Chenavaz, R. Y., & Dimitrov, S. (2024). From waste to wealth: Policies to promote the circular
economy. Journal of Cleaner Production, 443, 141086.
https://doi.org/10.1016/j.jclepro.2024.141086

Davenport, C. (2024, March 22). Biden Administration Announces New Tailpipe Rules Aimed to
Expand EVs. The New York Times. https://www.nytimes.com/2024/03/20/climate/biden-phase-
out-gas-cars.html

De Bruin, L. (2023, February 23). Scanning the Environment: PESTEL Analysis. B2U - Business-to-
you.com. https://www .business-to-you.com/scanning-the-environment-pestel-analysis/

Department of Energy. (2022, August 29). Biden-Harris administration establishes bipartisan
Infrastructure Law’s $335 million battery recycling programs. Energy.gov. Retrieved September
26, 2024, from https://www.energy.gov/articles/biden-harris-administration-establishes-
bipartisan-infrastructure-laws-335-million-battery

Directorate-General for Environment. (2023, August 17). New law on More Sustainable, Circular and
Safe batteries enters into force. European Comission. Retrieved September 19, 2024, from
https://environment.ec.europa.eu/news/new-law-more-sustainable-circular-and-safe-batteries-
enters-force-2023-08-17_en

Electric Vehicle Association of Thailand. (2024). The current state of electric vehicles in Thailand.
EVAT. Retrieved September 26, 2024, from https://evat.or.th/ev-information/current-
status/index

Figueira, R. (2023, July 13). These European cities are doing the most to fight air pollution. Euronews.
https://www.euronews.com/2023/07/07/copenhagen-and-oslo-top-list-of-cities-fighting-air-
pollution

Ghaboussi, S. (2024, January 28). DC Fast Charging Explained. Electric Driver.
https://electricdriver.co/articles/dc-fast-charging-explained/

Griitter, J. M. (2022, May 17). E-Mobility Options for ADB Developing Member Countries. Asian
Development Bank. https://www.adb.org/publications/e-mobility-adb-developing-member-
countries

Hamano, H., & Hamano, H. (2024, April 11). Thailand’s electric vehicle market - a future powerhouse
in Southeast Asia. Kadence. https://kadence.com/en-us/thailands-electric-vehicle-market-a-
future-powerhouse-in-southeast-asia/

IEA. (2021). Net Zero by 2050 A roadmap for the global energy sector. In IEA. Retrieved September
22,2024, from https://www.iea.org/reports/net-zero-by-2050

Jervis, T. (2024, January 11). Top 10 longest range electric cars 2024. DrivingElectric.
https://www.drivingelectric.com/best-cars/62 1/longest-range-electric-cars

ISBN



© AMINYIRLAYIN
Siam Wniversily  |NTERNATIONAL CONFERENCE ON ECONOMICS, BUSINESS AND INTERDISCIPLINARY STUDIES (ICEBIS2024)

Jow_Han. (2023, May 16). ASEAN Leaders’ Declaration on Developing Regional Electric Vehicle
Ecosystem. ASEAN Main Portal. https://asean.org/asean-leaders-declaration-on-developing-
regional-electric-vehicle-ecosystem/

Kane, M. (2022, April 27). Data Reveals Tremendous Growth In Volumetric Energy Density Of EV
Batteries. InsideEVs. https://insideevs.com/news/581729/volumetric-energy-density-ev-
batteries-growth/

Kuhudzai, R. J. (2023, July 8). BYD Atto 3 Tops The BEV Sales Charts In Thailand In First Half Of
The Year. CleanTechnica. https://cleantechnica.com/2023/07/08/byd-atto-3-tops-the-bev-sales-
charts-in-thailand-in-first-half-of-the-year/

Mindtools. (2024, September 11). PEST Analysis. Identifying “Big Picture” Opportunities and Threats.
https://www.mindtools.com/aqa3q37/pest-analysis

Minh Hanh, N. (2022, April 8). Thailand Issues New Incentive Package for Electric Vehicle Industry.
ASEAN Business News. https://www.aseanbriefing.com/news/thailand-issues-new-incentive-
package-for-electric-vehicle-industry/

Muhammad, I. A. (2024). Pestel and Swot Analysis of Selected Electric Car Manufacturers in India.
Uast.
https://www.academia.edu/78412396/Pestel and Swot_Analysis_of Selected Electric Car M
anufacturers_in_India

Nation, T. (2022, May 13). Plugging into the future with EV mobility. Nationthailand.
https://www .nationthailand.com/special-edition/40015527

Niese, N., Pieper, C., Arora, A., & Xie, A. (2022, October 14). The Case for a Circular Economy in
Electric Vehicle Batteries. BCG Global. https://www.bcg.com/publications/2020/case-for-
circular-economy-in-electric-vehicle-batteries

Nolan, S. (2024, August 9). Thailand: A Global Hub for Electric Vehicle Production. EV Magazine.
https://evmagazine.com/news/thailand-a-global-hub-for-electric-vehicle-production

Norsk elbilforening. (2023, September 12). Norwegian EV policy - Norsk elbilforening. Norsk
Elbilforening. https://elbil.no/english/norwegian-ev-policy/

Office of the Board of Investment. (2023). Opportunities and support measures for EV activities. In
Thailand  Board of  Investment. Retrieved  September 5, 2024, from
https://www.boi.go.th/upload/content/20230706%20EN%20BOI_.pdf

PEA VOLTA. (2024, February 20). PEA VOLTA - sseuaquialne mnfwifulanndums PEA

VOLTA,VOLTA ,PEA EV. PEA VOLTA - aseuaquidlne  anfuiulanmdums.

https://peavoltaev.pea.co.th/

Praiwan, Y. (2024, August 21). PTT to put stress on EV charging services.
https://www.bangkokpost.com. https://www.bangkokpost.com/business/motoring/2850688/ptt-
to-put-stress-on-ev-charging-services

Preedakorn, K., Butler, D., & Mehnen, J. (2023a). Challenges for the Adoption of Electric Vehicles in
Thailand: Potential Impacts, Barriers, and Public Policy Recommendations. Sustainability,
15(12), 9470. https://doi.org/10.3390/sul15129470

Preedakorn, K., Butler, D., & Mehnen, J. (2023b). Challenges for the Adoption of Electric Vehicles in
Thailand: Potential Impacts, Barriers, and Public Policy Recommendations. Sustainability,
15(12), 9470. https://doi.org/10.3390/sul5129470

Pulling in the public to embrace the adoption of electric vehicles. (2021, March 3). Yale Environment
Review. https://environment-review.yale.edu/pulling-public-embrace-adoption-electric-vehicles

Statista. (2024a). Electric vehicles - Thailand | Statista market forecast. Retrieved September 27, 2024,
from https://www statista.com/outlook/mmo/electric-vehicles/thailand

Statista. (2024b, June 4). Number of EV charging units in Thailand 2023, by type. Retrieved September
26, 2024, from https://www.statista.com/statistics/1343724/thailand-number-of-ev-charging-
units-by-type/

Sulmeisters, C. (2022, May). Battery Policies and Incentives Database Contributes to U.S. Efforts To
Build a Secure Electric Vehicle Battery Supply Chain. NREL. Retrieved September 15, 2024,
from https://www.nrel.gov/news/program/2022/battery-policies-and-incentives-database-
contributes-to-us-efforts-to-build-a-secure-electric-vehicle-battery-supply-chain.html

ISBN

12



© AMINYIRLAYIN
Siam Wniversily  |NTERNATIONAL CONFERENCE ON ECONOMICS, BUSINESS AND INTERDISCIPLINARY STUDIES (ICEBIS2024)

Tdri. (2022, December 2). ulss 30@30 wdousdls nsznulnedersiiga - TDRI: Thailand Development

Research Institute. TDRI: Thailand Development Research Institute. Retrieved September 22,
2024, from https://tdri.or.th/2022/08/3030-zev-policy/

Temporelli, A., Carvalho, M. L., & Girardi, P. (2020). Life cycle Assessment of Electric Vehicle
Batteries: An  Overview of Recent literature.  Energies, 13(11),  2864.
https://doi.org/10.3390/en13112864

Thailand Nationally Determined Contributions (NDCS): Analysis of climate policy for enhancing
climate resilience in infrastructure construction sector. (2022). IEEE Conference Publication |
IEEE Xplore. Retrieved September 26, 2024, from
https://ieeexplore.ieee.org/document/10113527

Thansettakij. (2024, January 19). dlaaddeeaanzifiousooudliih EV 1 66 nzq 76,366 fu. Thansettakij.

https://www.thansettakij.com/motor/ev/586272

The state of electric vehicle adoption in the U.S. and the role of incentives in market transformation.
(2024, September 9). Center for Sustainable Energy. Retrieved September 27, 2024, from
https://energycenter.org/thought-leadership/blog/state-electric-vehicle-adoption-us-and-role-
incentives-market

Toumsaeng, R. (2022, November 11). EGAT EV Society ulouis 30@30 fiooz 152 - ms lvihihenaauiailszimst

Ing. ms'llihdhendauralszimalne. https://www.egat.co.th/home/save-energy-for-all-20221109/

Trends in electric vehicle charging — Global EV Outlook 2024 — Analysis - IEA. (2024). IEA. Retrieved
September 27, 2024, from https://www.iea.org/reports/global-ev-outlook-2024/trends-in-
electric-vehicle-charging?trk=public_post comment-text

Us-Abc Staff. (2023, May). Thailand attracts investments from Chinese EV giants | US ABC. Retrieved
September 25, 2024, from https://www.usasean.org/article/thailand-attracts-investments-
chinese-ev-giants

Walderich, A. (2024, June 14). Electric vehicle market in Thailand - statistics &amp; facts. Statista.
https://www.statista.com/topics/10474/electric-vehicle-market-in-thailand/

World Bank Group. (2023). Thailand Economic Monitor December 2023: Thailand&rsquo;s Path to
Carbon  Neutrality - The Role of Carbon Pricing. In World Bank.
https://www.worldbank.org/en/country/thailand/publication/temdec2023

World Bank Group. (2024, September 12). Electric Vehicles: An Economic and Environmental Win
for Developing Countries. World Bank.
https://www.worldbank.org/en/news/feature/2022/11/17/electric-vehicles-an-economic-and-
environmental-win-for-developing-countries

Zaino, R., Ahmed, V., Alhammadi, A. M., & Alghoush, M. (2024). Electric Vehicle Adoption: A
Comprehensive Systematic Review of Technological, Environmental, Organizational and Policy
Impacts. World Electric Vehicle Journal, 15(8), 375. https://doi.org/10.3390/wevj15080375

ISBN

13



