APPENDIX
Table A1: Literature on social-psychological factors and their effects on EV adoption intention. 
	Authors
	Theories
	Constructs
	Definitions
	Relationship
	Main results

	Du et al. 2018
	The Theory of Planned Behavior
	Attitudes toward the behavior*

	The individual’s positive or negative evaluation of the behavior
	Positive
	-Low-carbon awareness has a slight moderating effect on purchasing behavior 
-Subjective norms have a stronger influence on intention to purchase New Energy Vehicles than other social-psychological factors. 


	
	
	Subjective norms *
	An individual’s estimation of the social pressure to act or not to act the behavior

	Positive
	

	
	
	Personal norms*


	Feelings of an obligation to perform a certain specific behavior.
	Positive
	

	
	
	Perceived behavioral control*

	Person’s personal perception of the difficulty of performing the behavior.

	Positive
	

	
	Other factors
	Low-carbon awareness
	2 components
1. Low-carbon value: opinions about low-carbon issues given based on individual philosophy of life
2. Low-carbon knowledge: a kind of ability to identify relevant symbols, concepts, and behaviors of environmental protection 

	
	

	Liao 2021
	The Theory of Planned Behavior
	Attitudes*
	The consequential beliefs, which result from the perceived impacts on performing a specific behavior

	Positive
	-Attitudes, Subjective norms, and Personal norms are positively related to the EV adoption intention.
- Among these three variables, AT had the most
significant effect on EV adoption intentions.
-There is a significant moderating effect of consumer innovativeness and environmental self-identity on the relationship between policy measures and EV adoption intentions.

	
	
	Subjective norms* 


	The normative beliefs,
which are induced by social pressure from the decision of specific behavior

	Positive
	

	
	
	Perceived behavioral control*

	Control belief, which is governed by one’s judgment of the difficulty in performing a particular behavior

	Positive
	

	
	Other factors
	Perceived risk* 
	Uncertainty generated when a person performs a particular behavior

	Negative
	

	
	
	Consumer innovativeness**
	The degree to which an individual is relatively earlier in adopting new ideas than other people

	Positive
	

	
	
	Environmental self-identity* 
	


	Positive
	

	Mohamed et al. 2016
	The Theory of Planned Behavior
	Attitude toward the behavior*
	Attitude represents the consequential beliefs resulting from the perceived impacts of performing a specific behavior

	Positive
	-Attitude, perceived behavioral control, and norms (moral and subjective) have significant direct impacts on behavioral intention, while a household's concern for the environment has an indirect impact.

	
	
	Subjective norm*
	The normative beliefs that are generated from the compliance of personal behavior with a reference group in the society.

	Positive
	

	
	
	Perceived behavioral control*
	The perceived behavioral control governed by personal
judgment/control of how easy/difficult it is to perform a specific behavior

	Positive
	

	
	Other factors
	Environmental concern*

	

	Positive (Indirect)
	

	
	
	Personal moral norm*
	Personal obligation to a
specific behavior or indication of how each person ought to behave.

	Positive
	

	Asadi et al. 2020
	The Theory of Planned Behavior
	Attitude*
	The level of desirable or undesirable personal assessment or judgment of a specific behavior

	Positive
	-Perceived value, attitude, the ascription of responsibility, subjective norms, personal norms, perceived consumer effectiveness, and awareness of consequences affected the consumers’ electric vehicle purchase intention significantly and positively. 



	
	
	Subjective norms*
	The perceived social pressure regarding carrying out or not performing a special behavior

	
	

	
	
	Perceived behavior control
	The perceived convenience or difficulty to carry out the specific behavior

	Positive
	

	
	The norm activation model
	The ascription of responsibility
	Individuals’ awareness of the negative outcomes of not behaving in a pro-social manner for other people or things they value

	
	

	
	
	Personal norms* 
	The moral obligation of individuals to carry out or withdraw from
special behaviors 

	Positive
	

	
	
	Awareness of consequences
	Awareness of unfavorable outcomes of their non-environmentally friendly behaviors.

	
	

	
	Other factors
	Perceived Consumer Effectiveness*  

	The range of consumers’ beliefs regarding the contribution of their endeavors to solve the existing problems

	Positive
	

	
	
	Perceived value*

	The central influencing component on purchase behavior.

	Positive
	

	Zhang et al. 2018

	The Theory of Planned Behavior

	Attitude*
	The degree on how a person positively or negatively
evaluates the behavior

	Positive
	-Perceived economic benefits, perceived environmental benefits, and perceived risks are correlated with each other. They can explain and predict attitudes toward EV purchase intention, thus playing primary roles in influencing EV adoption. 
-Promotion-focused respondents have more significantly positive attitudes because they are
more sensitive to perceived environmental benefits, whereas prevention-focused respondents are
not. 
-Attitudes are found to have greatest total effect when explaining and predicting purchase
intention. In addition, regulatory focus has significant impacts on subjective norm for both
promotion- and prevention-focused respondents.




	
	
	Subjective norm* 

	The perceived pressure from important referent individuals or
groups to approve or disapprove of the person’s performing the behavior

	Positive
	

	
	
	Perceived behavioral control*
	The degree of ease or difficulty in performing a behavior

	Positive
	

	
	Regulatory focus theory 
	Promotion-focused individuals
	Those who prioritize desires and potential gains as well as have an orientation characterized by a general state of eagerness. 

	
	

	
	
	Prevention-focused individuals

	Those who focus more on obligations and avoid potential losses as well as have an orientation characterized by a general state of vigilance. 

	
	

	
	Other factors
	Perceived economic benefits*
	
	Positive
	

	
	
	Perceived EV environmental benefits*

	
	Positive
	

	
	
	Perceived risk*

	
	Negative
	

	Jansson et al. 2017
	Social influence theory
	Personal norm** 
	Shared beliefs about how individuals perceive they ought to act, which are enforced by the internalized threat of sanctions or the promise of rewards.

	Positive
	-Personal norms, opinion-leading, and opinion-seeking were the most predictive variables at the
strictest confidence level and the largest differences between the groups were between EV adopters and non-adopters.

	
	
	Social norms
	Norms that are based on perceived group expectations for reward and punishment.

	
	

	
	New ecological paradigm (NEP)
	Ecological attitudes

	A psychological tendency (towards the environment) that is expressed by evaluating a particular entity with some degree of favor or disfavor.

	
	

	
	
	Opinion-leading**
	Individuals regarded as having
expertise and knowledge on a particular subject. They influence
the attitudes and actions of others and thereby are important in
diffusing innovations in a social system.

	Positive
	

	
	
	Opinion-seeking**
	Individuals who seek information or opinions from interpersonal sources in order to find out about and evaluate products, services, current affairs, or other areas of interest.

	Negative
	

	Barth et al. 2016
	
	Injunctive norms**
	What is commonly approved and disapproved within the group.

	Positive
	-Norms and collective efficacy have equal or even stronger effects on acceptance than cost-related factors.

	
	
	Descriptive norms

	What group members commonly do.
	
	

	
	
	Provincial norms*
	The influence that the behavior of others can have on our decisions when those others occupy a comparable setting.

	Positive
	

	
	
	Subjective norms**
	The perceived expectations of significant other individuals.

	Positive
	

	
	
	Collective efficacy*
	The belief that groups of people are efficacious in solving tasks.

	Positive
	

	Zhao et al. 2022
	
	Life attitude**
	A manifestation of consumers’ subjective life philosophy.

	Positive
	-The peer effect has a significant influence on both EV owners and consumers without EVs

	
	
	Peer effect*
	How decisions are affected by people who hold the same positions around them to change their behaviors.

	Positive
	

	Wu et al. 2019
	Technology Acceptance Model
	Green perceived usefulness*
	The extent to which users believe that using new products will increase the environmental
performance of their lives.
	Positive
	-Green perceived usefulness, perceived ease of use, and environmental concern have a positive relationship with people’s intentions to use AEVs. 
-Environmental concern poses a powerful indirect effect on using intention through mediating effects.

	
	
	Perceived ease of use*

	To what degree do people believe that using a particular system or technology could be free from physical and mental effort.
	Positive
	

	
	Other factors
	Environmental concern*
	Public awareness of environmental problems, which can be indicated
by attitude, recognition, and response toward environmental issues.
	Positive
	

	Bockarjova and Steg 2014
	The Protection Motivation Theory
	Threat appraisal
	Perceived　Severity*
	How serious an existing risk is
perceived to be.

	Positive
	-All theoretical antecedents proved to be significant predictors of different adoption indicators.
-Respondents were particularly more likely to adopt an electric vehicle when they perceived
the negative consequences caused by conventional vehicles as more severe, and when they expected
electric vehicles to decrease these consequences. 
-The most important barriers to electric vehicle
adoption was perceived as high monetary and non-monetary costs of electric vehicles and benefits
associated with the use of a conventional vehicle. 


	
	
	
	Perceived Vulnerability*
	The perceived likelihood that one will experience negative consequences due to risks related to the use of conventional fuel vehicles.

	Positive
	

	
	
	
	Rewards*
	All perceived benefits connected to current behavior or practice.

	Negative
	

	
	
	
Coping appraisal
	
Response costs*
	
Perceived individual costs connected to the use of an electric vehicle.

	Negative
	

	
	
	
	Self-efficacy* 

	The perceived ability to adjust one’s behavior to be able to drive an electric vehicle.
	Positive
	

	
	
	
	Response efficacy* 
	The potential of electric vehicles to solve or avoid problems caused by
the conventional car.

	Positive
	

	He et al. 2018
	The valence framework


	Perceived benefit
	Positive utility 
associated with the consumer adoption decision.
	
	-The perceived monetary benefit and perceived symbol were found to positively influence
consumer EV purchase intention
- Both perceived risk and perceived fee were found to have a negative effect on consumer intention to purchase EVs
-Both personal innovativeness and environmental concern had a significant influence on consumer EV purchase intention.

	
	
	· perceived monetary benefit*
	
	Positive
	

	
	
	· perceived environment
	
	
	

	
	
	· perceived symbol*
	
	Positive
	

	
	
	Perceived risk
	Negative utility associated with the consumer adoption decision.
	
	

	
	
	· perceived risk* 
	
	Negative
	

	
	
	· perceived fee*
	
	Negative
	

	
	Other factors
	Personal innovativeness*
	The degree of adoption of innovations or new ideas. 
	Positive
	

	
	
	Environmental concern*
	Feature of consumers that
includes their considerations and worries about the quality of the environment.
	Positive
	


*variables found significant in all cases in the paper, **variables found significant in some cases in the paper

















Table A2: EVs promotion policy in Asia, this will be appendix

	Countries
	Financial incentives
	Non-financial incentives
	Others

	China
	Purchase Subsidies
•The 2009 Electric Vehicle Subsidy Scheme (EVSS)
· Phase 1 (2009-2012): 
BEV for public procurement: ¥60,000 
Private purchase BEV: 2010-2012: ¥3000/kWh (Maximum: ¥60,000) 
· Phase 2 (2013-2015): For public and private purchases, BEV: ¥35,000 (80≤R<150), ¥50,000 (150≤R<250), ¥60,000 (R≥250) in 28 cities

•The Notice on financial supportive policies to promote the use of new energy vehicles (2016–2020)
BEV: ¥ 25,000(100≤R<150), ¥ 45,000(150≤R<250), ¥ 55,000(R≥ 250) with a 20% decrease in 2017-2018 and later cut to 18,000 (250≤R<400), 25000 (R≥ 400) in 2019.

•Notice on Optimizing Fiscal Subsidies for Promoting New Energy Vehicles (2020-)
Passenger BEV: CNY16,200 (250≤R<400), CNY22,500 (R≥ 400)

Tax
•Exemption from vehicle purchase tax and consumption tax
•Exemption from annual vehicle and vessel tax
	•No restrictions on EV purchase 
•No restrictions on road access
•Access to bus lanes
•Parking fee reduction and dedicated parking spaces in some cities
•License plate fee waiver in some cities

	R&D investment
•Peaked in the initial stage (2006 and 2010) 
•5 aspects: the power system technology platform, the vehicle product, the core component, common basic technology (battery-related), and the public support platform
•More could be invested compared to other countries
 
Charging infrastructure promotion policy
•Construction of charging poles in 20 pilot cities by the Ministry 
•Issuance criteria for the connectors by the Standardize Administration of PRC
•Supportive electricity price for charging infrastructure by the National Development and Reform Commission
•Construction plan based on demand forecasting launched in 2016
•Providing subsidies to local government for charging infrastructure construction and operation from 2016-2020
•Public charging fee reduction for EV users
•Home charger subsidy


	

Korea
	

Purchase subsidies
•The Ceremony of EV Commercialization 2012 
· direct subsidy of about 14 million Korean won, about US$12,000, for the purchase of an EV, 
· A subsidy of about 880,000 Korean won, about US$750, for charging infrastructure 
•Ministry of Trade, Industry, and Energy (2016-)
· started in 2016 and reached up to 19 million Korean won, about US$16,300 in 2019
· Providing various kinds of tax cuts not only for automobile tax but also for individual consumption tax, education tax, and acquisition tax

Tax
· Deduction in automobile tax, individual consumption tax, acquisition tax, education tax

	

· Temporary exception of toll fees
· Discount on parking fees at public parking lots
· Establishment of new EV insurance that reduces the financial burden of EV drivers
· Permission to use bus-exclusive roads on highways for EV drivers. 

	

R&D investment
• Law for Eco-Friendly Cars R&D (2004) aimed to stipulate R&D and environment-friendly vehicles and to boost environment-friendly vehicle industries
•The 100 billion Korean won (US$90 million) R&D project for EVs undertaken by CEFV (2011-2021) 
•Ranked the third among seven leading EV countries in terms of the government’s R&D expenditure on EVs divided by GDP and EV technology level

Strengthening regulations
•Increasing public institutions’ mandatory EV purchase rate from 25% to 40% in 2016
•Obligation for cities with severe levels of air pollution to purchase a certain proportion of low-emission vehicles including EVs

Charging infrastructure promotion policy
•EV-charging tariff by state-owned power company KEPCO 
•Government-supplied EV charging infrastructure throughout apartments and areas with high accessibility such as supermarkets, parking lots, and gas stations



	Japan
	Purchase Subsidies
•JEVA leasing and purchasing incentive (1978-1996)
•BPEV Purchasing Incentive Program (1996-2003) subsidized fifty percent of the extra incremental vehicle price compared with ICEV 
•CEV subsidies (2009-) 
· -2013 subsidized fifty percent of the extra incremental vehicle price compared with ICEV with a maximum of 1 million yen
· 2013-2015 Subsidized two-thirds of the extra incremental vehicle price compared with ICEV with a maximum of 850 thousand yen 
· 2016- subsidy = battery capacity (kWh)x1100 yen with a maximum of 600 thousand yen then the subsidy was reduced to battery capacity (kWh)x1000 yen with a maximum of 400 thousand in 2017- 2019. The maximum then doubled to 800 thousand yen in 2021 

Tax 
•Exemption from automobile acquisition tax and automobile weight tax
•Substantial reduction from annual automobile tax



	
	R&D investment
•MITI’s R&D project started in 1971. Their idea was to create R&D consortia to stimulate the inter-firm spillover effect.
•New Sunshine Programme (1992) lithium batteries research
•Advanced Clean Energy (ACE) vehicle program (1997-2003) high-energy efficient hybrid vehicles development
•Battery’s material development to depend less on rare earth elements (2022)

Charging infrastructure promotion policy
•Subsidy for charging infrastructure installation


	India
	Subsidies
•The Ministry of New and Renewable Energy (MNRE)’s subsidy (2010-2012) 
Reduced up to 20% of the price with a limit of Rs. 100,000 for EVs
•The National Electric Mobility Mission Plan (2012-2017)
130–140 billion stimulus provided to the EV producer
•Faster Adoption of Manufacturing of (Hybrid &) Electric Vehicle (FAME)
· Phase I (2015-2019): 
· Level 1: Vehicles with conventional battery technologies (lead) 
· Level 2: Vehicles with advanced battery technologies (lithium polymer, lithium iron phosphate, etc.)
· Level 2’s vehicle subsidies are around 120% of level 1 incentives to promote technology advancement
· Subsidy for 4-wheelers 
Level 1: 76000 (length≤4m), 60000 (length>4m)
Level 2: 124000 (length≤4m), 138000 (length>4m)
· Phase II (2019-2024): 
· 2019-2021 Rs 10000 per kWh for all eligible vehicles except bus with a cap of 20% of the vehicle’s price 
· 2021-2023 subsidy increased to Rs 15000 per kWh with a cap of 40% of the vehicle’s price (only for 2-wheelers)
· 2023-2024 subsidy decreased to Rs 10000 per kWh with a cap of 15% of the vehicle’s price 

Tax 
•Exemption from VAT and road tax for 3 years
•Income tax reduction
	•10% dedicated parking space in shopping malls, restaurants and Govt buildings
•Exemption from registration fee 

	R&D investment
•Bus lightweighting guideline design
•HEV simulator
•Cast-copper rotor-induction motor
•Solid-state battery

Charging infrastructure promotion policy
•Funds provided by the government for setting up charging infrastructure under FAME phase 2
•Maximum of 70% subsidy for installing charger on highway/expressway 


	Israel

	Tax 
•Much lower BEV purchase tax level (10%) compared to ICEV (83%) 
•Company-provided vehicle’s value of use discount for EVs

	
	•establishment of an EV car-share array with designated free parking and charging spaces to provide the public with EV exposure and reduce ICEV ownership
•Funds provided by the government for setting up charging infrastructure 


	Thailand

	Subsidies (2022-)
•BEVs with a battery capacity between 10-30 kWh: 70,000 baht
•BEVs with a battery capacity of more than 10-30 kWh: 150,000 baht
Tax (2022-)
•Duty tax reduction for CBU BEVs
· BEVs with battery capacity ≥10 kWh and price <2 million baht: up to 40% reduction
· BEVs with battery capacity ≥30 kWh and price 2-7 million baht: up to 20% reduction
•Excise tax reduction from 8% to 2% for passenger cars
•Exemption of import duties on significant electrical parts between 2022-2025

	
	

	Hong Kong

	Tax 
•First registration tax (FRT) concessions 
· 1994-2016: Full exemption
· 2017-2024: Capped at $97,500 for private car
· 2018-2024: One-for-One Replacement Scheme: PC owners who scrap and deregister their old private car and then first register a new electric private car get higher capped at 250,000 in 2018-2020 and 275,000 from 2021
•Deduction of the capital expenditure incurred under profits tax for businesses that purchase eligible environment-friendly vehicles (2010-)

Government grants
•New Energy Transport Fund encouraging the transport sectors and charitable/non-profit-making organizations to try out and widely use green innovative and low-carbon transport technologies

	
	Charging infrastructure promotion policy
•EV-charging at Home Subsidy Scheme (EHSS) (2019-)


	Taiwan

	Subsidies 
•Purchase subsidy available only for 2-wheeler (NTD10000 until 2019 and NTD7000 until 2026)
•Electric Scooter Industry Environmental Value-Added Subsidy Program (2023-2026)
· Subsidies for the purchase of electric scooters
· Installation of battery charging and swapping facilities
· Transformation of traditional scooter shops
• A subsidy of NT$3.34 million was provided to public bus and long-distance coach operators for each purchase of an electric vehicle
Tax 
• Exemption from vehicle license tax and fuel tax
• Up to NTD 50,000 reduction in commodity tax
	• Partial exemption or discounts on parking or charging fees for EVs at local government-owned parking lots

	

	Turkey

	Tax 
•Low BEV consumption tax (2011-2021: 3-15%, 2021-: 10-60%) compared to ICEVs (45-160%)
•0% motor vehicle tax until 2018 then increased to 25% of ICEVs of equivalent power

	
	Charging infrastructure
•Requirement to have at least 1/50 of the maximum vehicle capacity of EVCSs in private and shopping mall car parks


	UAE 

	
	•Dedicated free EV parking spaces
•Free Salik tag (sticker holding an electronic chip used to pay toll charges)  
•Free charging through the public EV charging network of the Dubai Electricity and Water Authority
•Exempted EVs from road tolls
•Reduction of registration fee

	Regulation
•Annual 10% mandatory purchase of green vehicles by Dubai Government entities




