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ABSTRACT 

Environmental degradation as described in terms of pollution, greenhouse gas emissions, and climate 

change has become an accelerating problem and concern around the world.  The situation has worsened as rapid 

industrial globalization, economic development, and household consumption increased the fossil fuel, oil, gas, 

energy production and consumption resulting in adverse impact on the global environment.  The automotive 

industry is one of the most visible economic sector that generate the negative impact on the environment through 

intensive petroleum consumption, and the traditional internal combustion engine that emits high degree of 

carbon dioxide that causes pollution.  This paper examined the development of Electric Vehicles (EVs), an 

alternative clean energy, high vehicular technology innovation in the areas of global industry development, 

types of EVs, government policy to support the manufacturing and consumer confidence of EVs with an 

emphasis on Thailand EVs industry environment. The result of this study revealed that the EVs industry in 

Thailand is still at the early stage both in manufacturing and consumer confidence and demands. Thai 

government has extended policy measures underlining investment incentives to support and accelerate the EVs 

development. However, the future of EVs remains very challenging for Thailand in trying to achieve the 

objectives of EVs industry advancement, international compliance on greenhouse gas emission and becoming 

a manufacturing and exporting hub in Asia. 
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1. Introduction 

Increasing pressure of limiting environmental 

impact and consumption of world’s energy 

resources vastly change the way of living and 

business.  Environmental degradation is the result 

of rapid development and growth around the world. 

The adverse impacts of pollution, greenhouse gas 

and climate change phenomenon are in real 

trepidation and well documented with facts and 

evidences to threaten country economies, 

industries, and living condition.  Initiated in 1997 

after the Tokyo Protocol Treaty expanded the 

United Nation Framework Convention on Climate 

Change (UNFCCC), the Paris Agreement was 

announced in 2015 and enforced in 2016 aimed at 

limiting the rising of average global temperature to 

below 2 degree-Celsius above pre-industrial levels.  

Undertaking responsibility of greenhouse gas 

reduction thus to minimize impact on global 

temperature and improve sustainable environment 

are inevitable for industry and government policies.  

This paper structured and reviewed the industry 

environment, aspects and policy of Thailand 
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related to investment measures, manufacturing, 

infrastructures and demand impacts on electric 

vehicles in global context and specifically stages of 

Thailand transition on electric vehicles (EVs) using 

alternative clean energy and advanced vehicular 

technology.  The study also examined change 

implementation, policy implications of Thai auto 

industry on initial industry stages and trends of 

electric vehicles (EVs).   

2. Literature Review 

Mainstream environmentalists emphasized 

the environmental degradation was due to over-

consumption, economic growth, and mismanage of 

natural environment and resources.  Preserving the 

environment has risen in significance among 

governments and businesses of both developed and 

developing countries to adopt environmental 

protection policies and frameworks to keep up with 

the global conscious movements.  According to the 

International Organization of Motor Vehicles 

Manufacturers (IOCA), the study in 2015 revealed 

approximately 60 percent of people around the 

world cannot manage their living without using 
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automobiles.  Despite the advancement and 

availability of modes and public transportation, the 

choice of automobile exhibited the most trusted 

means and conveniences of all transportation. 

The automotive industry is one of the most-

visible and most-watched businesses that threaten 

the environment. The petroleum consumption, the 

internal combustion engine (ICE) process and the 

emission of CO2 are well understood to result in 

polluted environment.  The U.S. Environmental 

Protection Agency (EPA) revealed in 2015, the top 

three economic sectors contributing to greenhouse 

gas emissions were electricity 27 percent, 

transportation 27 percent, and industry 21 percent. 

Such incidents caused public and social costs as 

automobile energy consumption increase oil and 

natural gas production, and additionally to the 

environment degradation from automobile CO2 

emissions and pollution.  As expected, these costs 

are absorbed mainly by consumers evidenced by 

the rising price of gasoline for businesses as well as 

households.  The rising costs not only affect the 

OECD countries where economics and social 

conditions continued to improve and scopes of 

automobile industry are in expansion but also the 

rising costs affect the developing nations around 

the world. 

To better understand the effects, Wygonick 

and Goodchild (2011) investigated the CO2 

emission cost in the pick-up and delivery business 

in the U.S., and the impact on energy consumption, 

a proxy for worsening environmental conditions.  

The study discussed the cost per kilometer of 

automobile used during peak hours and the level of 

fuel consumption, with population density and 

adjusted price of gasoline taken into consideration.  

The result was revealing, on average each kilogram 

of CO2 emission increased operational costs by 

US$3.50.  In addition, there was no trade-offs 

between CO2 and operational cost, meaning as cost 

rises, the level of operations and fuel consumptions 

also rise, creating even more negative impact on the 

environment. 

 In response, automobile manufacturers began 

to develop and advance the technology on the 

“green cars”. According to Yong and Affirin 

(2017), the United States Department of Energy 

(2010), green vehicles are automobiles that are 

powered by alternative clean energy, are more 

environmentally friendly than the traditional 

internal combustion engine powered by gasoline or 

diesel, or the conventional diesel engine using 

other types of fuel.  Green vehicles use a variety of 

clean energy sources and advanced automotive 

technologies including HEVs, PHEVs, BEVs, 

Hydrogen and fuel-cell vehicles (HFEVs), 

Compressed-air vehicles (CAVs), Ethanol vehicles 

(ETVs), Natural gas vehicles (NGVs), Flexible-

fuel vehicles (FFVs), Clean diesel vehicles 

(CDVs), and blended biodiesel and ethanol fuel or 

gasohol. In addition, Solar-powered vehicles 

(SPVs) were also developed to provide alternative.  

Not only the technicality of green vehicles can be 

designed and manufactured into the vehicles and 

comply with environmental laws and regulations, 

but also the luxurious fashion appearances and 

gadgets are inclusive in green vehicles, making 

them attractive to consumers (Lin and Ho, 2011).  

The advantage features of EVs are two-folds:  

low energy consumption efficiency and 

environmentally friendly, and these potential 

benefits have led government of many countries to 

support and promote EVs expansion to achieve 

environmental policy targets in reduce fossil fuel 

consumption and minimize global warming effects.  

The design of electric vehicles (EVs)   involved 

with advanced and efficient high-energy vehicle 

technology which powered by clean energy.  As a 

result, the benefits of EVs are clear and attractive 

to users including reduction of energy 

consumption, operate with less noise, no tailpipe 

emissions, and environmentally friendly in lower 

Greenhouse gas emissions as compared to the 

traditional ICE vehicles.  EVs are categorized into 

4 types for passenger cars based on the power 

dimension of batteries namely:  Battery EVs (BEVs 

or full EVs), Hybrid EVs+ICE- hybrid technology 

(HEVs), Plug-In HEVs (PHEVs), and Fuel Cell 

EVs (FEVs) (Saisirirat et al., 2013). 
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Figure 1:  Definition of All Types of EVs- Source:  Saisirirat et al., 2013 

Economic benefits that reduces transport 

expenses, appeal and attraction to advance 

technology, and environmental consciousness are 

key reasons consumers became interested in green 

vehicles (Ozaki and Sevastyanova, 2011).  In 

comparison to the Internal Combustion Engine 

vehicles (ICE), green vehicles are more 

environmentally friendly, more financially 

efficient, use advanced technology, and of course 

more expensive (Oliver and Lee, 2010).  In 

Malaysia, although the outlook on the growth of 

green vehicles was positive, evidence also 

suggested that the sales of green vehicles might not 

be as rapid as forecasted, mainly due to the limited 

models available in the market, and eventually 

green vehicles sales would develop its own market 

cycle in comparison to the traditional ICE models 

(Mahalingam, 2013).         

Even though the advantages of green car 

technology have been expanded over decade, the 

level of consumer confidence, however, remains 

challenging.  For the perspectives of automotive 

industry, Razak et al., (2014) examined green cars 

based on cost, brand and environmental concerns 

of consumers.  Oliver and Lee (2010) studied the 

variables of emission self-efficacy, willingness to 

obtain knowledge on green information, promotion 

of self-image, and social value of the consumers.  

Jamaliah, Singh and Rashidah (2013) investigated 

environmental values, social responsibility, and 

perception of environmentally friendly products.  

While Wong and Hao (2013) studied the financial 

conditions, consumer awareness, and quality of 

vehicles.   

The literatures on the factors influencing the 

purchase of green products is broad and extensive, 

exploring the intention to purchase by examining 

various determinants and in different contexts.  The 

understanding of value was defined as the 

consumers’ general assessment of a product’s 

utilization, and it might influence a consumer’s 

attitude and guide the decision to purchase (Wen 

and Noor, 2015).  Value is usually multi-

dimensional and can be grouped into functional, 

social, emotional, epistemic, and conditional. 

Sheth et al., (1991) examined the direct relationship 

of the influence of personal values of consumers on 

the intention to purchase, with the related effect on 

the consumers’ attitude.  It also examines the 

indirect relationship between consumers’ values 

and consumers’ intention to purchase hybrid 

automobile through the effect of consumers’ 

attitudes. The study on Theory of Consumption 

Values also identified five basic consumption 

values including:  functional value, symbolic value, 

emotional value, novelty value, and conditional 

value, and using the interval scale method to 

measure each value. 
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Figure 1:  Theory of Consumption Values: The 5 values influencing consumers’ 

choice – Source:  Lin and Huang, 2012 

As described in theory, functional value refers 

to the price and quality of the products.  Social 

value refers to the symbolic meaning, self-identity, 

and the image of the products.  Emotional value 

refers to the benefits gained from using the 

products.  Epistemic or novelty value refers to the 

knowledge of the products and is the most 

significant determinant of intention to purchase 

green products (Lin and Huang, 2012).  

Conditional value refers to the utility or satisfactory 

of using alternative products. The result found 

functional value, conditional value, and 

consumers’ attitude have strong relationships with 

consumers’ purchase intention, while emotional 

value only influence the intention to purchase 

indirectly through indirect attitudes.  

Extended study on attitudes discussed “mental 

and neural state” of consumers’ readiness to direct 

influence over decision when facing objects or 

situations (Tan and Lau, 2010).  Attitude can be 

described as specific or non-specific, favorable or 

unfavorable thoughts expressed towards products 

or services.  Attitudes, therefore, can be used to 

guide, influence or direct, formulate and forecast 

the actual purchase behavior (Kraus, 1995).  

However, attitudes are also found to exhibit both 

direct correlation to intention to purchase and also 

non-correlation to the intention to purchase green 

products, depending on the specificity of attitudes 

being tested (Tan, 2011).     

3. EVs: Industry and Global Focus  

The automotive industry has undergone a 

major evolution since 2000, in terms of both 

changes and developments largely due to two 

developments.  First, the global movements to 

reduce the adverse impacts of climate change 

resulting from pollution and greenhouse gases and 

to lessen the burden of energy security crisis as the 

fluctuation of oil and natural gas prices become 

more acute.  Resulting from the Tokyo Protocol 

(1997) treaty that extended the United Nation 

Framework Convention on Climate Change 

(UNFCCC), many countries agreed to adopt the 

corporate average fuel efficiency (CAFE) standard, 

requiring automobile manufacturers to produce 

vehicles that comply with the national weighted 

average fuel efficiency standard.  The ensuing 

years learned that many automobile manufacturers 

found it difficult to meet those country CAFE 

standards, as evidenced from the wrong-doings, the 

manipulation of fuel efficiency and emission levels 

of certain types of engines by several major 

manufacturers.   

Second, the development of “smart cars” or 

the next-generation cars that run on clean energy to 

assists easy driving experience and attributes to the 

modern lifestyles.  Equipment, software, sensor 

technologies that ensure greater safety such as self-

stop vehicle, non-swerving lane change technology 
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and builds on the modern personal image became 

desired features in automobiles.  Artificial 

intelligence (AI) adds to the advancement in the 

form of “driverless cars”, which all major 

manufacturers are engaged and tested.    

EVs uses clean energy, a disruptive 

technology, an environmentally friendly 

alternative to the usual internal combustion engine 

(ICE) technology.  EVs contribute to a country’s 

goal in reducing emission of greenhouse gases 

(GHGs), and hence, EVs are rapidly gaining 

acceptance among consumers and rapidly increase 

the global vehicle sales. The firstly introduced 

technology, HEVs, have been marketed for over 

ten years, while the latter remaining three types are 

under continuous development by the major 

automobile manufacturers. 

Table 1:  Global Automobile Sales (Units) 

 
Source:  Krungsri Research Intelligence, May 2017 

In 2016, the global EVs sales combining 

PHEV and BEV models accounted for 0.83 percent 

of total car sales of approximately 780,000 EVs, 

however, this represented a 42 percent sales growth 

year on year (Yongpisanphob, 2017).   

EVs offer opportunities for further growth in 

the advancement of battery technology: smaller, 

lighter, quicker to recharge, and store more power 

after a single charge, and effectively longer 

distance between battery charges.  EVs uses clean 

energy and more fuel-efficient than the traditional 

ICE vehicles.  EVs convert 59-62% of electrical 

energy from the grid to power the car.  While 

conventional gasoline vehicles convert only about 

17-21% of energy.  EVs requires less maintenance 

because the car has fewer moving parts than the 

ICE vehicles; lessen the burden of energy 

requirements and securities for a country in terms 

of energy cost and usage; and more 

environmentally friendly because of lower carbon 

dioxide emissions per km.  All these developments 

would reduce the price of EVs, down to a more 

affordable level for middle-income families, and 

more competitive with the ICE vehicles (Tajai, 

Tunmantong, Wibulpolprasert, 2017). 

The leading EVs manufacturers are the 

western corporates including as Tesla, BMW, 

Volkswagen, GM, and the partnerships such as 

Renault-Nissan and the Chinese-German BYD.  

Japanese manufacturers take a different strategic 

path, focusing on the traditional ICE cars, while 

offering HEVs as alternative in selected markets 

the newly industrialized nations.  EVs, therefore, 

enlarge greater possibilities for western 

manufacturers to compete in a new market and 

possibly return to prominent position in the 

automotive industry following decades of large 

market shares by the Japanese automakers.  

4. EVs: policy and industry transition 

in Thailand  

The automotive industry has long been the 

flagship sector of Thailand for the past 60 years of 

country development.  It was with priority reason 

that automotive industry is one of the targeted 

industry under Thailand 4.0 scheme to 

accommodate strategy and designate the 

development of green cars or EVs industry.  

Initiated in 2015, the Thai government established 

new economic policy measures under Thailand 4.0 

scheme.  The underlined objectives of strategy 

direction were to develop and foster new growth 

engine through industrial innovations and 

acceleration of country economy to the next stage.  

This represented a remarkable turning point of 

Thailand’s policy from supporting traditional 

manufacturing industries of labor intensive 

production from producing low-value added 

products to the new normal strategy of increasing 

the higher value-added industries through 
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innovative manufacturing and technological 

innovations.   

The National Energy Development Plan 

(NEDP) projected 20 years vision from 2016 – 

2036 for automotive industry to target registration 

of at least 1.2 million EVs by 2036 (Thannausak et 

al., 2017).  The government determines to support 

the growth of EV industry for domestic 

consumption to become the hub of EV production 

and export in ASEAN, in similar fashion that 

Thailand has successfully achieved with internal 

combustion engine cars in the past.  With the 

expansion of EVs, the government declared to 

reduce the increasing national energy 

consumptions by 30 percent in 2036 and minimize 

the greenhouse gas emissions to the international 

standards.  

 In 2017, the Board of Investment of Thailand 

(BOI) acted on the policy announcement of new 

investment incentives to attract and increase 

investments in EVs manufacturing facilities and its 

supporting industries.  Firstly, for instance, the zero 

percent tariff on imports of EVs equipment or 

machine and completely-built-unit (CBU).  The 

purpose was to allow automaker companies to 

import EVs at lower cost to facilitate introduction 

to the consumers and test the market before 

investments in full scale manufacturing facilities. 

Secondly, the companies investing in EVs will be 

allowed up to 10 years corporate income tax 

exemption. Thirdly, the excise tax on EVs was 

reduced to lower the purchase price (Thannausak et 

al., 2017).   

These tax incentives and investment measures 

created awareness and interest in EVs among Thai 

consumers.  However, despite the government 

support for buyers, the level of EVs registration 

was accounted for 0.19% of the total vehicle 

registrations, or 70,000 EVs of 37.3 million 

registrations, at the end of 2016 (Thailand 

Development Research Institute, 2016). The Thai 

government has determined the policy to advance 

the automotive industry by promoting electric 

vehicles (EVs) through the national development 

strategy.  As it is focused that EVs will achieve 

“product champion” level and become the third 

ranking product after pick-up trucks and eco-cars. 

Yongpisanphob (2017) suggested that in Thailand 

the EVs market is still small and the EVs industry 

is a start up at the infant stage.  The industry needs 

to develop manufacturing capacities, increase 

technological expertise, provision of infrastructure, 

and improve the supply chain to support EVs 

industry value chains even it may take years or 

decades to accomplish all these. 

EVs industry in Thailand is at growing pace 

and reflect the growth of global markets.  In 2016, 

EVs registrations increased significantly, PHEVs 

and BEVs increased 32 percent, while HEVs 

increased by 13 percent.   

Table 2:  Thailand’s Accumulative Registered Automobiles (Units) 

 
Source:  Krungsri Research Intelligence, May 2017 

However, the total number of vehicles 

remains small, PHEVs and BEVs totaled 132 units 

at the end of 2016.  To the Thai consumers, battery-

operated vehicles remain a novelty, a luxurious 

higher price than the traditional ICE cars, and slow 

in gaining consumer confidence.  It is considered a 

high-end product for the targeted potential 

consumers.  

Saisirirat et. al (2013) described technology 

penetration in scenario of Thailand as new 

technology penetrated in S-curve cycles.  
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Figure 3:  S-Curve market penetration model -Source: Saisirirat et. al., 2013 

Starting from technology development, niche 

market, deriving competitive stages and mass 

market cycles. In Thailand the government adopted 

the 20 Year vision in the Energy Efficiency 

Development Plan (EEDP) to focus on the 

transport sector’s motorcycle and passenger car.  

The battery powered electric motorcycle is the 

intended strategy to for the government.  The target 

is to achieve 70% market share of new motorcycles 

within 2030. For passenger EVs, Thailand adopts 

the International Energy Agency (IEA) resolution 

that EV technology is most appropriate for road 

transport.  The global sales and market share of 

BEV, HEV, and PHEV are considered growing by 

IEA.  While the sales of HEV already represented 

a portion of the passenger car sales, in the OECD 

countries the new BEV and PHEV models were 

manufactured on a limited basis in 2010.  By 2015, 

the battery technology has significantly improved 

and production of BEV and PHEV increased to 

reach mass production level (Saisirirat et al.,2013). 

In 2016, the Thai government announced EVs 

production a “future industry” and part of national 

industrial development strategy.  The important 

government policy measures to support the EVs 

industry include: 

• streamlined import regulations of EVs parts and 

manufacturing equipment; 

• allow import tax exemption for EV equipment 

and parts (2 years); 

• allow corporate income tax exemption for EVs 

suppliers and component parts manufacturers 

(3-8 years); 

• stimulate domestic market though encouraging 

government agencies, state-owned enterprises, 

and public transport to purchase EVs; 

• allow tax deduction for private companies 

under government licenses or contracts using 

EVs; 

• reduce excise tax for individual and 

organization purchases; and 

• increase the number of battery charging stations 

in urban and rural locations and improving the 

access to these locations. 

The government support measures resulted in 

more automakers interested in setting up 

manufacturing facilities or expanding the current 

facilities to increasing production capacities in 

Thailand.  Tesla is considering potential of 

Thailand and country capacity of industry 

networking within the region as a production base 

in ASEAN.  Two new BEVs manufacturers, 

FOMM from Japan and Thai VERA, are already 

producing in Thailand.   Competitions among 

ASEAN countries for attracting EV manufacturers 

are fierce, for it is highly regarded as the engine to 

industrializing and economic growth.   

Challenges remain for Thailand to progress to 

the next level of EVs production and consumer 

market.  These include: the socio-economic 
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development and the prominence of traditional 

brand-name ICE vehicles, Thailand is at the early 

stage of battery production technologies -the core 

of EVs production. Electric utility in Thailand 

relies mostly on natural gas and thus higher 

production cost.  The smart electricity grids are 

underway to provide access nationwide, but full 

coverage that allow flexible charging locations is 

still years away. The government has not decided 

and announced the “standard” for charging 

stations.  Mixture of standards could result in not 

fully-developed EVs industry  

5. Concluding discussion  

In Thailand, EVs are still in the early stage of 

development, with limited demand, and small 

market.  Growth of EVs is moderate due to: the 

relatively higher prices of EVs as compared to the 

traditional ICE vehicles.  The majority of EVs have 

been imported into Thailand, paying additional 

import tariffs causing the price premium; and the 

higher excise tax for EVs compared to the ICE one-

ton pick-up trucks and eco-cars, both the mainstay 

of Thailand’s automotive industry. HEVs were 

available in Thailand in 2007.  Between 2011-2013 

sales rose for HEVs that were assembled in 

Thailand resulting from temporary tariff exemption 

for import parts. However, when the program 

expired, new HEV registrations accounted for less 

than 2% of new vehicle registrations in 2015 (Tajai, 

Tunmantong, Wibulpolprasert, 2017).  This 

suggests that consumers are price-sensitive to the 

new type of vehicles. 

Thailand has encountered important 

development process of EVs technology and 

industry transition for next generation automotive 

of the country. As the largest automobile 

manufacturing and exporting hub in ASEAN, 

Thailand is in steep competition with other 

countries and also around the world.  EVs 

technologies should be embraced and nurtured to 

allow Thailand to effectively compete 

internationally. The government should focus on 

closing the gap between industry development and 

consumer perception and value driven decision in 

terms of the benefits of EVs and the price and 

quality issues. In addition to the review the 

structures of import tariffs and excise tax that 

would allow EVs to grow in the domestic market.  

The overall benefits are clear, the country’s 

environmental goals can be achieved and reduce 

the energy security crisis, while the consumers 

would be paying less for vehicle ownership and 

operations.  A win-win situation. 

Thailand can strive to become the EVs 

manufacturing base by attracting foreign direct 

investments (FDIs) and technologies to 

manufacture the high value-added components of 

EVs, especially batteries and motors). To promote 

the supply side, the financial structures of import 

tariffs, manufacturing tax incentives should be 

reviewed and possibly revised to reflect the 

benefits of environmentally friendly automobiles. 

Increasing the demand side or the consumer 

market, one possibility is to revise the excise tax to 

base on the estimated lifetime carbon dioxide 

emissions.  A complex but achievable process that 

many OECD countries are employing. Granting tax 

incentives and subsidies for EV purchase that are 

not price competitive to the ICE vehicles are also 

being used in the U.S. and Japan.   
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