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Vehicle Development Philosophy
- 5S -

PAGE 3Photo: https://cdn.carbuzz.com/gallery-images/840x560/912000/500/912510.jpg



ผ

The Evolution of Automotive Technology 

1885 Benz Patent Motorwagen

The first practical modern automobile 
was produced in series production.

1908 Ford Model T

The first mass production
of automobile.

1997 Toyota Prius

The first mass-produced 
gasoline-electric hybrid car

2008 Tesla Roaster (BEV)

Newcomer in automobile 
industry

1771 The first steam engine 

powered vehicles  by Nicolas-
Joseph Cugnot

1860 The first commercially 

internal combustion engine 
by Étienne Lenoir

3000 - 2500 B.C.
Carriage
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1996 General Motors EV1

The first mass-produced 
electric car



SAVE TIME

Photo: https://toyotaquezonavenue.com.ph/4-road-trip-tips-for-new-toyota-vios-owners/ PAGE 5



ผ

How long does it take from Bangkok to Chiang Mai?

PAGE 6
6 Days

680 km9 hours

1 hours

17 hours



SAVE LIFE

Photo: https://www.scienceabc.com/innovation/how-are-car-crash-tests-carried-out.html PAGE 7



ผ

Road Safety

Source & Photo: https://extranet.who.int/roadsafety/death-on-the-roads/

50 million injuries and 1.3 million fatalities due to traffic accidents occur every year worldwide.
In 2021, Thailand will have the highest rate of road accident fatalities in Asia with 21,745 fatalities, or 32.7 per 100,000 people.



ผ

Safety Belt

PAGE 9

Nils Bohlin demonstrated his life-
saving innovation to mark the 
40th anniversary of his 
innovation

V-type three-point safety belt

Since the 1960s, Bohlin's belt has saved many 
hundreds of thousands of lives and prevented 
or reduced the severity of injuries among 
many millions. This makes the three-point 
safety belt the single most important safety 
device in the car's 120-year history. And that's 
not just Volvo's claim.

As confirmation of its effectiveness, Bohlin's
invention has been identified by German 
patent registrars as one of the eight patents to 
have the greatest significance for humanity 
during the hundred years from 1885 to 1985. 
Bohlin shares this honour with patent-holders 
such as Benz, Edison and Diesel.

Source: Volvo Cars, https://www.media.volvocars.com/global/en-gb/media/pressreleases/18405



ผ

Safety system in vehicle

Passive Safety System

AirbagsSeatbelts Deformation
Zones

First Wave of Active Safety Systems

Anti-lock braking
Systems (ABS)

Electronic Stability
control (ESC)

Source: https://roadsafetyfacts.eu/active-safety-systems-what-are-they-and-how-do-they-work/

Lane keeping
assistance (LKA)

Drowsiness
and attention

detection systems

Autonomous emergency
braking (AEB)

Lane departure
warning (LDW)

Speed limit
information (SLI)

Tire pressure
Monitoring

systems (TPMS)

Second Wave of Active Safety



ผ
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SERVE LIFE

Photo: https://cars.usnews.com/cars-trucks/advice/cars-with-the-best-infotainment-systems PAGE 12



ผ

Innovation Milestones in Infotainment Module

1932
First in-car entertainment
(car radio)

1970
Cassette deck

1985
In-desk disk player

1995
Navigation system

1998
Bluetooth

2000
GPS satellite navigation

2003
HUD (Head-up display)

2011
Cloud-based functionalities

2015
Front-split view camera



ผ

Human Machine Interface (HMI) in Vehicles

14



ผ

Increase Demand for Comfort and Connectedness
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ผ

Global AV Forecast by 2030

PAGE 16Source: Roland Berger (Nov 2021), ADAS and autonomous driving market trends to 2030



ผ

Definition of Autonomous Vehicle
An autonomous vehicle is technology that is capable of self-driving through connectivity and data communication. 
It works through the collaboration of communication technology, sensor detection, and navigation.



ผ

Connected Vehicle

https://otonomo.io/blog/v2x-connected-vehicles/

Type of Vehicle Communication Network

Dedicated Short-Range

Communication (DSRC)

Cellular 
Network

Type of Vehicle Communication

A connected vehicle is technology that can connect and communicate with anything.



ผ

CAV Function launched in Thai market

MG
i-Smart

Toyota
T-Connect

Honda
Connect

BMW
Connected drive

Mercedes
Me Connect

Mazda i-Active sense

Nissan
Intelligent mobility

Toyota
Safety sense

Honda Sensing

Volvo

SUBARU
Eyesight

Collected by Thailand Automotive Institute (2020)



SAVE COST

Photo: https://www.stuff.co.nz/business/129313050/petrol-prices-drop-across-nz-as-government-questions-fuel-companies PAGE 20



ผ

Improvement in average fuel consumption

PAGE 21Source: Initiative, G. F. E. (2010). Global Fuel Economy Initiative.



ผ

Fuel Economy Label

22



SAVE EARTH

Photo: https://www.forbes.com/sites/neilwinton/2022/01/09/electric-car-crusaders-must-acknowledge-problems-or-the-revolution-will-fail/?sh=767ba10c3c44 PAGE 23



ผ

Climate Change

1958 2017 NOW

Climate change refers to long-term shifts in temperatures and weather patterns. These shifts may be natural, such as through 
variations in the solar cycle. But since the 1800s, human activities have been the main driver of climate change, primarily due to 
burning fossil fuels like coal, oil and gas.

PAGE 24



ผ

Causes of Climate Change

https://www.un.org/en/climatechange/science/causes-effects-climate-change

Fossil fuels – coal, oil and gas – are by far the largest contributor to global climate change, accounting for over 75 per cent of global 
greenhouse gas emissions and nearly 90 per cent of all carbon dioxide emissions. As greenhouse gas emissions blanket the Earth, 

they trap the sun’s heat. This leads to global warming and climate change. 

Carbon dioxide (CO2)

Nitrous oxide (N2O)

Methane (CH4)

Sulfur hexafluoride (SF6)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Greenhouse emissions by economic sector Greenhouse emissions 
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ผ

Pollutant from Combustion

PAGE 26



Emission Control

PAGE 27
Photo: https://www.ucsusa.org/resources/car-emissions-global-warming



ผ

Vehicle Emission Control 
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ผ

Adoption of the Euro emissions standards

PAGE 29Source: https://www.eea.europa.eu/data-and-maps/figures/number-of-international-environmental-agreements-adopted-1



Carbon Reduction

PAGE 30
Photo: https://www.ey.com/en_dk/news/2021/11/china-sweden-and-germany-lead-the-way-
on-the-ey-electric-vehicle-country-readiness-index



Definition of 
Electric Vehicle
An electric vehicle (EV) 
is a mode of transport 
which is powered by electricity. 

Source: Oliver Wyman (2018), Future automotive industry structure until 2030
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ผ

How much CO2 can Electric Vehicle really save?

PAGE 32



ผ

Countries’ Electric Vehicle Targets

Source: IEA, Global EV outlook 2022

PAGE 33Source: IEA (2021), Global EV Outlook 2021

Thailand 
50@30

Thailand

2065



Carmaker’s 
Carbon Neutrality 
Target
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Collected by Thailand Automotive Institute (Feb 2021)



ผ

Global Electric Vehicle Forecast by 2030

Source: Boston Consulting Group (April 2021), Why Electric Cars Can’t Come Fast Enough
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Source: Thailand National Electric  
Vehicle Policy Committee (March 2021)
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ผ

Global Electric Vehicle Sales (1/2)

Source: Markline (Jan 2023), Electric Vehicle (BEV/PHV/FCV) Sales Monthly Report (December 2022)

• Annual sales totaled 9.668 million units, up 62.7% from the previous year.
• The share of electric vehicles in total sales for the full year 2022 was 16.6%, up 6.3 points from 2021. The share of HVs was also up 0.7 points 

from the previous year to 5.6%, but the growth rate was moderate.

Note: 11 major countries: China, 
U.S.A., Japan, India, Germany, France, 
Brazil, U.K., South Korea, Canada, 
Italy

3 Nordic countries: Norway, 
Sweden, Finland. These 14 countries 
account for about 90% of global 
electric vehicle sales.
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ผ

Global Electric Vehicle Sales (2/2)

• The top three manufacturers were BYD,
Tesla, and GM (including SAIC-GM-Wuling),
as in the previous month.

• The 1-2 OEM positions remain unchanged,
held by BYD and Tesla.

• The VW Group, whose models such as the
VW ID.4, ID.3, and Audi Q4 e-tron are
performing well, overtook GM to claim
third place. BYD is still growing steadily in
volume, while Tesla has experienced
slower growth in sales in recent months.

PAGE 37Source: Markline (December 2022), Electric Vehicle (EV/PHV/FCV) Sales Monthly Report (November 2022)



ผ

Electric Vehicle Technology Trends
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Vehicle Development Philosophy

PAGE 39

Save Time

Save Life

Serve Life

Save Cost

Save Earth

5S

Connected

Autonomous

Shared Mobility

Electric

CASE



Situation of Thai Automotive Industry
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ผ

Motor Vehicle Production

Source: Automotive Industry Club - The Federation Of Thai Industries Note: (t) = Targeted by Automotive Industry Club - The Federation Of Thai Industries 
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• In 2022, Thailand’s car production totaled 1.88 million, 0.84 million cars were assembled for domestic market and 1 million for export. 
Total car production is forecast at 1.95 million in 2023, up 3.5% from 2022.

• Pickups represented 62% of total car production in Thailand, while passenger cars shared 35% and other commercial vehicles (trucks, vans and 

buses) 2%. The country's BEV production was still small.
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ผ

Motor Vehicle Domestic Sale
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• Thailand's domestic car sales totaled 0.84 million in 2022, up 12% from a year ago. The 2023 figure is estimated at 0.90 million. Pickups accounts for 54% of 
domestic sales, while passenger cars at 41% and other commercial vehicles (trucks, vans and buses) at 5%.

• BEV car registration continued to rise with an increase of 413% in 2022. Almost BEVs for domestic sales were imported particularly from China. Although newly-
registered BEV cars surged when compared with the previous year’s figure, its share to total cars newly registered in Thailand was still small at only about 1%.

Source: Automotive Industry Club - The Federation Of Thai Industries and Department of Land transport 
Note: (t) = Targeted by Automotive Industry Club - The Federation Of Thai Industries PAGE 42



ผ

Motor Vehicle Domestic Saleand Export
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• One million cars were exported in 2022, up 10% from a year before. The 2023 figure is projected at 1.00 million cars. 

• About 72% of total car exports went to pickups, while the remaining 28% passenger cars. In terms of value, passenger cars made up of 65% of total 
export value.

Source: Automotive Industry Club - The Federation Of Thai Industries Note: (t) = Targeted by Automotive Industry Club - The Federation Of Thai Industries PAGE 43



ผ

Thai Automotive Industry Structure

Module / System 
Integration

Parts / Component Manufacturing

Vehicle

Integration

28 Motor vehicle 12 Motorcycle

Assembler               Assembler 

529 1st Tier Supplier

1,756 2nd & Lower Tier Supplier

20222014
18 Motor vehicle 8 Motorcycle

Assembler              Assembler 

462 1st Tier Supplier

1,137 2nd & Lower Tier Supplier

Pure 
Foreign

Foreign 
Majority

Joint
Venture

Thai
Majority

Pure
Thai Source: Automotive Intelligence Unit, Thailand Automotive Institute PAGE 44



Thailand’s Vision 
on Electric Vehicle
“To be one of the most important EV 
production bases and component 
parts in 2035”

The National Electric  Vehicle 
Policy Committee, March 2021

Vehicle type Production Use Public Charging 
Station

Passenger cars & 

Pick-up trucks
2,935,000 2,050,000 12,000

(Fast charge)

Trucks & Buses 156,000 160,000 n.a.

Motorcycles 3,133,000 3,200,000 1,450
(1 Station = 8 outlet)

ZEV Cumulative volume target in 2030
(Zero Emission Vehicle (ZEV) = BEV & FCEV)
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Thailand EV Promotion Measures

1. Supply side measures

1.1 Investment promotion scheme

1.2 EV and charger standards

1.3 Establishment of testing facility

1.4 Supply chain transition program

1.5 End-of-Life Vehicle (ELV) program

2.  Demand side measures

2.1 EV package of incentives

2.2 Registration tax reduction

3. Installation of public
charging stations

PAGE 46



ผ

For the ICE and HEV, only CO2 emissions will be taken into 

account. It does not use fuel or vehicle type criteria.

Set different excise tax rates for PHEV and HEV.

Gradually adjust the excise tax rate on ICE, HEV, and PHEV in 3 

phases in 2026, 2028, and 2030 and reduce the BEV tax.

Promote pickup trucks, which is considered taking into account 

the reduction of CO2 emissions and supporting renewable fuels 

such as biodiesel and electric pickup trucks.

While reducing CO2 emissions, it encourages the use of 

vehicles with Advanced Driver Assistance Systems (ADAS).

1

2

3

4

5

Excise Tax 
Restructure



Next-Generation Automotive 
are Disrupting Automotive Supply Chains



ผ

Transition from ICE to BEV will affect supply chain

Parts / Component 
Manufacturing

Module / System 
Integration

Vehicle Integration Sale
Aftermarket 

service
End-of-Life Vehicle

Management

MAINTENANCE 
AND RAPAIR

• Customize service
• Preventive 

maintenance

WASTE 
MANAGEMENT

• Reuse / 
Remanufacturing

• Recycle

SALE CHANNEL

• Online sale

COMMON PART

• Wheels and tires
• Seats
• Body
• Interior
• Climate control
• Frame and Axles
• Suspension
• Steering

NEW PART 
Electrification

• Electric  drivetrain
• Battery / Fuel cell

NEW PART
Digital

• ADAS and sensors
• Electronics
• Infotainment and 

communication

DISRUPT PART

• Internal combustion 
engine

• Exhaust system
• Fuel system
• Transmission
• Brakes booster

Software
PAGE 49



Change in Product
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ผ

Evolution of the powertrain portfolio

Source: Oliver Wyman (2018), Future automotive industry structure until 2030 PAGE 51



ผ

EV Implications on vehicle content

Source: Oliver Wyman (2018), Future automotive industry structure until 2030 PAGE 52



ผ

Auto part in next-generation automotive
Transition from ICE to BEV will affect the market size of the supply chain

Source: Deloitte (2020), Impact to Automotive Supply Chains in Thailand PAGE 53



Change in 
supply chain

PAGE 54



ผ

Vertical shifts in automotive value creation until 2030

PAGE 55Source: Oliver Wyman (2018), Future automotive industry structure until 2030



ผ

Supplier business models 2030 (1/2)

PAGE 56Source: Oliver Wyman (2018), Future automotive industry structure until 2030



ผ

Supplier business models 2030 (2/2)

PAGE 57Adapt from Oliver Wyman (2018), Future automotive industry structure until 2030



Change in Process
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ผ

Technological Trends in the Automotive Industry [1/2]

PAGE 59

Vehicle Manufacturing Value Chain

R&D
Parts & 

Component 
MFG.

System 
Integration

Vehicle 
Assemble

Marketing, 
Sale

Use
After Sale 

Service
End-of-Life 

Vehicle

• AI aided 
design

• Digital twin

• Additive 
manufacturing 
(3D printing)

• Automation 

• Automation • Personalized 
marketing

• Data driven 
marketing

• Digital 
marketing

• On-the-air 
update

• Predictive 
maintenance

• Advance 
maintenance 
management

• Product life 
cycle 
management

• Automation • Shred service 
/ Vehicle on 
demand

New technology from the 4.0 industry revolution

Source: Thailand Automotive Institute (2021), Human development in the automotive industry to transition into the next-generation automotive industry



ผ

Technological Trends in the Automotive Industry [2/2]

PAGE 60

Vehicle Manufacturing Value Chain

R&D
Parts & 

Component 
MFG.

System 
Integration

Vehicle 
Assemble

Marketing, 
Sale

Use
After Sale 

Service
End-of-Life 

Vehicle

• EV system 
development 
& design

• CAV package 
development 
& design

• Software 
development

• Electronic 
assembly

• Motor 
manufacturing

• Battery cell 
manufacturing

• Battery 
packing

• Optical sensor 
manufacturing

• EV platform 
integration

• CAV stack 
integration

• X in the 
loop 
simulation

• EV / CAV 
Transition 
advertising

• Battery 
maintenance

• Electrical 
safety check

• Sensor 
calibration

• Battery 
Repacking

• Battery 
Inspection

• Electronic 
waste 
management

• EV platform 
assembly

• CAV package 
assembly

• Infotainment 
assembly

• CAV end of 
line testing

• Mobility 
Service 
Platform 
Development

• Marketing
• Fleet 

management

New technology from the next-generation automotive technology

Source: Thailand Automotive Institute (2021), Human development in the automotive industry to transition into the next-generation automotive industry



Change in Labor 
Knowledge and 
Skill
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ผ

New knowledge and skill
for the next-generation automotive industry

PAGE 62

New Knowledge

1. Advance Digital Technology

2. CASE General Information

3. Multi Discipline Knowledge (Cyber-physical System, Mechatronic Eng.)

4. Electrical Knowledge (Electrical Eng., E&E/Sensor MFG, E&E/Sensor 
QC/QA)

5. Data Science

6. Computer and Software

7. Fully Automation MFG Process

8. New/Advance Material

9. Material Recycling and Recovery

10. Fleet Management

Vehicle Manufacturing Value Chain

R&D
Parts & 

Component 
MFG.

System 
Integration

Vehicle 
Assemble

Marketing, 
Sale

Use
(Personal, 

Shared)

After Sale 
Service

End-of-Life 
Vehicle

New Skill
1. Advance Digital Skill 

2. CASE Operation, Testing and Validation Skill

3. Multi Discipline Integration Skill 
(Cyber-physical System Integration.)

4. Electrical Skill. (E&E/Sensor MFG, E&E/Sensor Inspection, Testing 
and Validation, E&E Mechanic)

5. Data Analytic

6. Software / Application Development

7. Automation Machine Operation

8. Business Development

Source: Thailand Automotive Institute (2021), Human development in the automotive industry to transition into the next-generation automotive industry



ผ

New Job for the next-generation automotive industry

PAGE 63

4. Automotive programming

4.1 Infotainment programmer

4.2 Cybersecurity specialist

5. Data science

5.1 Big data analytics

5.2 Data center operator

5.3 Data management specialist

5.4 Remote fleet manager

5.5 Machine learning engineer

6. Artificial Intelligence (AI)

6.1 AI Vision processing engineer

6.2 AI Ethics researcher/engineer

7. Advanced Manufacturing 

7.1 Electrical and electronic equipment 
assemblers

7.2 Electromechanical equipment 
assemblers

7.3 E&E module integrator

7.4 Additive manufacturing engineer

7.5 Fully automation MFG engineer

8. Vehicle End-of-life 

8.1 Modern ELV specialists

8.2 Block chain developer 

8.3 Cloud PLM operator

1. Sustainable Management

2. Advanced Engineering

2.1 Advanced material engineer

2.2 Chemical engineer

2.3 E&E/Sensor QC/QA

2.4 Simulation modelling engineer

3. C.A.S.E. Technology

3.1 Battery management engineer

3.2 Upskilled car mechanic/maintainer

3.3 CAV testing engineer

3.4 Engineering business development

New Job

Source: Thailand Automotive Institute (2021), Human development in the automotive industry to transition into the next-generation automotive industry



ผ

Automotive industry trends until 2030

PAGE 64Source: Oliver Wyman (2018), Future automotive industry structure until 2030



THE WIND OF CHANGE

PAGE 65

Change in technology of 
car product

“C.A.S.E.” 

Change in production 
technology

“Industry 4.0”

Change in Players

“New Comers -
More competition”

Change in Customers 
Behavior

“Adoption of new 
technology and concern 

of sustainability”
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www.thaiauto.or.th

Thank you
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