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8 Billion

47 Megacities
6.7 Billion (68%)

33 Megacities
4.4 Billion (55%)

9.8 Billion
World Population

Urban Population

World Population

Urban Population

The World in Numbers » Issues and Challenges » Solution 

2.4 Billion Cars (24%) 1.1 Billion Cars (14%)

Today
2023

Future
2050

Traffic accidents 

Stress on oil reserve 
(fossil fuel depleting)

Air pollution 
(health problems)

CO2 emission 
(global warming)

Solution 
for future 
mobility?

CASE trends & 
technologies

C A S

E
Zero Emission

Zero Accident

100% Personalisation

Source: World Cities Report 2022 (unhabitat.org), Chart: The World’s Next Megacities | Statista, The world in 2050: 9 billion people, 2 billion cars and congested megacities | Automotive World, The number of cars worldwide is set to double by 2040 | World Economic Forum (weforum.org)

Presenter
Presentation Notes
1. The world in numbers…today and the prediction in 2050
There are currently 8 billion people in the world, and that number is projected to increase to 9.8 billion by the year 2050. 
There are already 33 megacities and more than half of the world's population lives in urban areas. It's expected that this number will continue to grow and reach 68% by 2050. 
People move around. Logically, the more people, the more cars will be on the road … there are about 1.1 billion cars on the road today, which is expected to rise to 2.4 billion by 2050.

2. BAU – Issues
As our world population and number of vehicles continue to grow, we face some serious mobility issues. These problems include things like harmful emissions (like CO2) that pollute the air, reliance on fossil fuels (which can deplete oil reserves), and traffic accidents. If we don't make changes to the cars we put on the road, these problems will only get worse with time.

3. Challenges
When it comes to the future of mobility, there are three things to consider. 
First, we want to make sure that it’s environmentally friendly. 
Second, it’s safe. 
At the same time, we can't forget that people love cars! They're exciting and fun to own and drive. So, we also need to focus on making them look and feel amazing. So, third, we need to make sure that every car is perfectly tailored to its owner. Personalization is key!

4. Solution
So, if we're looking to achieve "Zero emission, Zero accident and 100% personalization" goals, one helpful framework to consider is the latest trends and technologies in CASE. CASE stands for Connected, Autonomous, Shared and Electric.


https://unhabitat.org/wcr/
https://www.statista.com/chart/29152/the-worlds-next-megacities/
https://www.automotiveworld.com/articles/world-2050-9-billion-people-2-billion-cars-congested-megacities/
https://www.weforum.org/agenda/2016/04/the-number-of-cars-worldwide-is-set-to-double-by-2040


The Big Picture: Driving Factors of the CASE Mobility Trends
The automotive industry is experiencing significant changes in response to 
government policies and regulations and evolving consumer demands.

Global 
Agreement
2016-2050

National 
Automotive Policy 

2020-2030

Low Carbon 
Mobility Blueprint 

2021-2030

PROTON 
CASE 

Strategy
2030

Smart Geely 
2025 Strategy

Paris Climate Agreement 2016:
Reduce GHG emissions to limit 

global temperature rise to <2°C 
Carbon Neutrality 2050:
Net zero GHG emissions

BEV Passenger Car:
9% TIV by 2027

15% TIV by 2030
100% government fleet by 2030

Public charger by 2025:
9000 AC chargers 
1000 DC chargers

Future core competitiveness in smart 
vehicles – Smart Geely 2025 Strategy:

• Smart cockpit (FOTA)
• Smart drive (L4|L5)
• Smart energy (“Leishen Power” brand)
• Smart manufacturing (Geely Industrial 

Internet Platform)
• Smart service

New elements in NAP 2020:
Mobility-as-a-Service (MaaS)

Next Generation Vehicle (NxGV)
Industrial Revolution 4.0 (IR4.0)

Future of mobility, CASE:
• Connected (4G|5G)
• Autonomous (L2|L3)
• Shared (B2B|B2C|P2P|Non-profit)
• Electric (BEV|PHEV)

Legend: BEV – Battery Electric Vehicle; PHEV – Plug-in Hybrid Electric Vehicle; B2B – Business-to-Business, B2C – Business-to-Consumer, P2P – Peer-to-Peer, FOTA – Firmware Over-
the-Air updates, GHG – Greenhouse Gases, L2/L3/L4/L5 – Refers to autonomous vehicle levels; TIV – Total Industry Volume

Automotive 
Regulations & 

Consumer Expectations

New regulations:
• Driven by global issues – climate change, 

increase in traffic accidents
• Driven by new technologies – connected, 

autonomous, electric, OTA software and 
firmware updates

Consumer expectations:
• Change in driving needs – owning to 

using, performance to experiences, 
connected lifestyle (home, car, human)

C

E

A

E

S

C A S E

C A S E

C A S E

E
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Presenter
Presentation Notes
This is a snapshot of the big picture of the driving factors of CASE mobility trends
 
It is due to several factors…
 
1st, the government policies (at the global level, there are Paris Agreement & Carbon Neutrality 2050; at the national level, we have the NAP & Low Carbon Mobility Blueprint)
 
2nd, market requirements (the automotive regulations as well as consumer expectations)
 
So, OEMs must change the cars they make (Geely has Smart Geely 2025 Strategy, PROTON/OEMs must have our own CASE Strategy 2030)
 
------------------

Information

Geely Auto Group Unveils Smart Geely 2025 Strategy : Geely Global Media Center

“Leishen Power” is positioned as a leading intelligent high-efficiency powertrain solutions provider. 

The products of “Leishen Power” include the Leishen 
Hi-X smart hybrid powertrain platform, 
high-efficiency hybrid transmissions, 
high-efficiency dedicated hybrid engines, and 
a new generation E-Drive motor. 

Empowered by Leishen Power technologies, Geely aim to offer consumers a diverse range of electrified mobility including ultra-reliable HEV, 200km long range PHEV, and ranged extended models.

Over the next five years, Geely will launch more than 25 new smart vehicle products, opening the doors to a new era of smart mobility.

Geely Auto will release more than 10 intelligent and electrified models powered by Leishen Power hybrid powertrain solutions.
Geometry brand will launch at least 5 new models starting from 2022 developed on pure electric platforms and the SEA architecture for the mainstream market segment.
Lynk & Co will launch more than 5 new smart models, further diversifying its product range.
In 2023, Geely Auto Group will launch a new battery swapping mobility brand and 5 new smart battery swapping pure electric models, providing users with new options for intelligent zero-emission mobility.

Earlier in the year, Geely announced that by 2025, the Group would achieve 3.65 million units in annual sales across the Geely Auto, Lynk & Co, Geometry, and Zeekr brands. The premium electric vehicle brand Zeekr alone would contribute 650,000 units in annual sales by 2025.

LCMB

Adoption of EV in government and GLC fleets can be considered low-hanging fruit compared to EV adoption by private vehicle users. Adoption of EV in these fleets will work as catalysts for wider adoption. Significant EV adoption will kickstart market acceptance and develop a workable business model for EV local manufacturing. EVs in government and GLC fleets can also become road advertisements for EV usage.

1. To establish EV procurement for government fleet via open tender.
2. To establish EV procurement for GLC fleet.

Action Plan

3.1 A: Establish EV procurement for government fleet via open tender.
a. Implement EV procurement for government fleet (2021 – 2030).
b. Create additional scoring for local content (2021 – 2025).
c. Establish 10% target of new government fleet to be BEV (2022).
d. Establish 50% target of new government fleet to be BEV (2023 – 2025).*
e. Establish local product qualification for tender participation (2025 – 2030).

3.1 B: Establish EV procurement for GLC fleet.
a. Provide tax incentives under Green Investment Technology Assets (GITA)
scheme for purchase of Green Technology Assets until 2030.
b. Establish 20% target of new GLC fleet to be BEV (2023 – 2025).
c. Establish 50% target of new GLC fleet to be locally manufactured BEV (2026 – 2030).*

* That makes it 100% government fleet by 2030
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ASEAN EV Targets Towards Zero Emission Mobility by 2050
Thailand, Singapore and Indonesia aim to have 100% electric vehicles by 2050.

Indonesia
20% by 2025

100% by 2050

Malaysia
9% by 2027

15% by 2030

Thailand
30% by 2030
100% by 2035

Philippines
21% by 2030

Brunei
60% by 2035

Singapore
100% by 2040

Σ 2658u
Rank 1: 
BYD Atto 3

Σ 3094u
Rank 1: 
Hyundai Ioniq 5 

Σ 18,399u
Rank 1: 

BYD Atto 3

ASEAN BEV YTD Apr 2023: 
24,151 units
Rank 1: BYD Atto 3
Rank 2: Neta V
Rank 3: Tesla Model Y

Source: Segment Y (YTD Apr 2023), Thailand Lays Out Bold EV Plan, Wants All Electric Cars by 2035 – Bloomberg, asiahvszev-deploy-aseanapr22.pdf (theicct.org), PH eyes 21% EVs of all vehicles 
by 2030 (mb.com.ph), Indonesia aims to sell only electric-powered cars, motorbikes by 2050 | Reuters

https://www.bloomberg.com/news/articles/2021-04-22/thailand-lays-out-bold-ev-plan-wants-all-electric-cars-by-2035
https://theicct.org/wp-content/uploads/2022/04/asiahvszev-deploy-aseanapr22.pdf
https://mb.com.ph/2020/09/28/ph-eyes-21-evs-of-all-vehicles-by-2030/#:%7E:text=Electric%20vehicles%20%28EVs%29%20are%20projected%20to%20account%20for,hub%20for%20low%20cost%20transportation%20and%20commercial%20vehicles.
https://www.reuters.com/business/sustainable-business/indonesia-aims-sell-only-electric-powered-cars-motorbikes-by-2050-2021-06-14/#:%7E:text=JAKARTA%2C%20June%2014%20%28Reuters%29%20-%20Indonesia%20aims%20to,Asian%20country%20seeks%20to%20reduce%20its%20carbon%20emissions.


Powertrain efficiency
General overview

20% ~ 30% > 30%
>90%

Increase overall % efficiency

Powertrain 
efficiency

Energy source 100% Petrol [mix] Petrol & Electric 100% Electric

Hybrid:
MHEV, PHEV, HEV, REEV

ICE  - Internal 
Combustion Engine

BEV – Battery Electric 
Vehicle

Legend: BEV – Battery Electric Vehicle; ICE – Internal Combustion Engine; MHEV – Mild Hybrid Electric Vehicle; PHEV – Plug-in Hybrid Electric Vehicle; REEV – Range Extended Electric Vehicle; 
HEV – Hybrid Electric Vehicle

ICE Hybrid [ICE + e-Motor] BEV



Parallel Hybrid Full ElectricSeries Hybrid

<5kW

1 – 2%
5 – 15kW

10 – 15%

20 – 40kW

~ 30%

60 – 120kW

> 50%

60 – 150kW

> 50%

60 – 150kW

100%

Electrification 
Class

Hybrid Type

Motor Power

CO2 reduction

Micro Hybrid Mild hybrid Electric 
Vehicle (MHEV)

Hybrid Electric 
Vehicle (HEV) Plugin HEV (PHEV) Range Extended EV 

(REEV)
Battery Electric 
Vehicle (BEV)

Technology
• Motor <5kW
• Battery ~ <1kWh
• Enhanced starter
• Direct starter

• Motor ~5 – 15kW
• Battery ~ <1kWh
• BSG
• Integrated starter gen.

• Motor ~20 – 40kW
• Battery ~ 1 – 2Wh
• ISG & Electric axle
• Power split hybrid

• Motor ~60 – 120kW
• Battery > 10kWh
• HEV + Plug-in 

charging

• Motor ~60 – 150kW
• Battery 1.5 – 40kWh
• EV + Range extender

• Motor ~60 – 150kW
• Battery ~> 30kWh
• Full electric drive
• Fuel cell EV (FCEV)

Plug-in & full EV driving possible

Advantage
• 1 – 2% FC 

reduction (No 
engine idling FC)

• 10 – 15% FC improve
• µ Hybrid + torque 

assist + regen braking

• ~30% FC improvement
• MHEV + EV assist

• >50% FC improvement
• HEV + EV Range 

(>30km)

• >50% FC improvement
• HEV + EV Range 

(>30km)

• Zero CO2 tailpipe 
emission

Mass Pro 
model

• Myvi
• Bezza
• Mazda 6

• X90
• Nissan Serena

• Toyota PRIUS
• Honda City RS

• Binyue PHEV (EV 
Range NEDC 62km)

• XC40 PHEV (EV range 
WLTP = 46km)

• Nissan Note E power
• Daihatsu Rocky
• Mazda MX-30 e-Sky
• BMW i3 REX
• Fishker Karma

• smart #1
• Otto 3
• Tesla model 3
• Toyota bz4x

• No • Torque assist to 
traction at short time

• Limited distance only 
as small HV battery

• 100% traction if HV 
battery SOC enough

• 100% as traction • 100% as tractionMotor as traction

Full ICE

• Normal ICE
• Work base on 

pedal demand

• Conventional 
engine

• Saga
• Iriz

• No

Not available

0%

Non-Hybrid

Vehicle Electrification
The concept



01 | The past

[2010-2015] Achievement: Completed four projects on BEV* and two project on REEV* with key technology partners;

2009

2011*
2015*

2012*

[18.8kWh, 109km]
[18kWh, 110km] 

[37.6kWh 187km] [11.6kWh, 54km] 

[14.7kWh, 28km] 

[13.6kWh, 80km] 

[39.6kWh, 313km] 

[21.5kWh,  121km] 

[11.6kWh,  54km] 

[16kWh, 77km]

[BEV, Demo]

[BEV, Demo]
[BEV, Demo]*

[BEV, Demo]*

[REEV, FTV Program]

[REEV, Demo]

[REEV, Demo]

[REEV, Demo]*

[REEV, Demo]*

[BEV, FTV Program]*

2010*

[11.5kWh, 48km] 

Legend: FTV – Fleet Test Vehicle

Page 13/27

Presenter
Presentation Notes
This is too simple initially – have to show what is the achievement?
I have done many2 Evs
Make it 1 to 3 slides
Give the impression u have done a lot of NEV related study and work before, and this is physically done.
So need to write down – achievements were in 2009, 2010, 2011, 2012…
Achievements is most important thing… write it down here….
This slide is very important but not the others – this is your responsibility, its not relevant to ur new role….





[The past] Our technology partners

01 | The past

Technology partners location
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[The past] Lesson learnt
Sharing
1. [BEV] Challenge: High Voltage Battery packaging – modified 
existing underfloor: cause rear seat hip-point to raise up.

3. [REEV] Charge sustaining speed: unable to drive 
>110km/h to keep on battery charging.

2. [REEV] Condensation outside the on-board 
charger: liquid cool with chiller system

Condensation at outer surface 
of on-board charger

Hip-point for rear passenger



Dr Li Chunrong, CEO of PROTON

“When PROTON and Geely started collaborating in 2017, one of
the pillars of the partnership was for PROTON to accelerate its
model development timetable by incorporating technologies
readily available from Geely. That has been successfully done,
and now, we are leveraging the group's global experience in
NEVs to boost our model development timeline.

PROTON invests in knowledge acquisition for our staff as we
believe it is the best way for the company to move forward. The
experience and training they gain will not only benefit the
company but indirectly, it will also help raise the skill level of
Malaysia’s automotive industry as more staff members are sent
for training. This is one of the reasons PROTON was established,
and the company is proud to fulfil that aim,” added Li Chunrong.

“The programme will see them based at the renowned Geely Research Institute in Ningbo. They will be trained in multiple disciplines 
involved in the development, integration, manufacturing, and sales and service of a new generation of vehicles that the national 

automotive brand will gradually introduce.”

02 | The present

[The present] New Energy Vehicle (NEV) On-Job Training at 
Geely Research Institute
To learn in multiple disciplines: development, integration, manufacturing and 
sales & service.
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[The present] What have we learnt?
Multi disciplines: development, integration, manufacturing and sales & service.

Platform development 
(sharing)

Vehicle EE 
Architecture

Integration 
Testing

Mix and match 
mechanically

Mix and match 
electrically

Communications 
Flexray, CAN, LIN

High Voltage 
components

High Voltage Battery, e-motor, 
Charger system, DC-DC, PDU

Platform 
marriage

Sub assembly HV 
Battery, e-motor

End of line 
processes

Vehicle sales 
method

After sales escalation 
processes (management)

1. Vehicle 
Development 
(engineering)

2. Integration of 
the NEV parts

3. Component 
Manufacturing 
Processes

4. Vehicle 
Manufacturing 
Processes

5. Sales & After 
Sales

Mix and match 
communication

Diagnostic, calibration 
and ECU learning

Requirement development 
meet safety standards & 

regulations

CAE Analysis, special 
on HV system

Vehicle Network 
Management
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[The present] EV – Typical components
General overview

Image courtesy from https://www.carmagazine.co.uk/electric/ev-car-battery-capacity-tech/

Power train –
motor (Rear)

Charging Port: 
DC/AC

Power train –
motor (Front)

On-Board 
Charger (AC)

High Voltage Battery 
(400/800): ECE R100

e-compressor

DC-DC 
Converter

❶ ❷ ❸ ❹ ❺

❻

Charging time
Charging cost
Charging standard
V2V, V2L

ECE R100;
• Vibration (6.2) 
• Thermal shock and cycling (6.3) 
• Mechanical Shock (6.4.1) 
• Mechanical Integrity (6.4.2) 
• Fire Resistance (6.5) 
• External short circuit protection (6.6) 
• Overcharge protection (6.7) 
• Over-discharge protection (6.8) 
• Over-temperature protection (6.9) 
• Overcurrent protection(6.10)
• Low-temperature protection (6.11)
• Management of gases emitted from REESS 
• Warning in the event of operational failure of 

vehicle controls that manage REESS safe 
operation

• Warning in the case of a thermal event within 
the REESS Thermal propagation (6.15)
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[The future] Battery manufacturers
The top 10 EV battery Manufacturers in 2022

The EV battery market is expected to grow 
from $17 billion in 2019 to $95billion by 2028

Here are the world’s biggest 
battery manufacturers in 2022



03 | The future

[The future] Battery technology
.

Lithium-Ion 2010 … 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 (Q1)

Battery Price ($/kWh) 1200 … 606 393 303 226 186 160 140 132 135 110

[3] Condensed battery (Semi solid state)

[2] Sodium-ion battery [4] Solid state battery

[1] Lithium-ion battery

1.Faster charging 6x
2.Safer – eliminate 

flammable liquid 
electrolyte.

3.Reduce size and weight at 
same energy density

4.Charge cycle (10k)=15years
5.Higher energy density –

1000km EV range

Presenter
Presentation Notes
Another issue that has to be noted is that Na-ion batteries has unpredictable Open circuit voltages (OCV) that can proof to be a challenge for traditional BMS to estimate the battery SOC reliably.




Industry Focus 
Area

2030 
Forecast

2020 
Status

48%

45%

1%

96%

79%

26%

of new vehicles 
shipped globally 

with built-in 
connectivity

of new vehicles 
shipped globally 

with L2 
autonomy or 

higher

of mobility 
profits derived 

from new 
sources

Simplified Meaning of CASE Salient points

» The automotive is
undergoing massive digital
transformation.

» By 2030, the vehicles will
be more connected,
autonomous, electric and
being shared.

» User preference shifting
from “RPM” to “EPM”
(vehicle performance to
experience).

» OEMs needs to expand
into new areas (CASE) to
stay competitive as vehicle
sales decline in the 2030s.

Source: EPM 2030 Report 16

Connected Vehicle
Car connected to the internet 

through built-in embedded SIM

Autonomous Vehicle
Car that can take user from 

origin to destination without the 
need for human intervention

Shared Vehicle
One same car can be used 

throughout the day by more 
than one user

Electric Vehicle
Car that runs fully or partially on 

electricity

Industry Mission

The Future of Mobility: Connected, Autonomous, Shared and 
Electric (CASE)

Goals: Zero tailpipe Emission, Zero Accident, 100% Personalisation

C

A

S

E

Deliver new digital 
experiences to consumers 
and leverage data in new 

ways to streamline 
operations 

Reduce accidents in the 
short-term, help improve 
productivity in the mid-
term and fully manage 

traffic flow in the long-term

Maximise utilisation of 
vehicles and deliver lower 

cost journeys to consumers 
in congested cities

Reduce the reliance on 
fossil fuels and improve air 

quality by replacing 
internal combustion 
engines with electric 

vehicles

3% 24%

of new cars sold 
that are electric 

vehicles 
(including BEV / 

PHEV)

The combination of each CASE offers a range of solutions that significantly improve users’ mobility experience 
while ensuring environmental sustainability and safety.

03 | The future

Presenter
Presentation Notes
With each CASE, you get a variety of ways to enhance your mobility experience without environmental concerns and compromising your safety. It's all about "Zero emission, Zero Accident, 100% Personalisation".

“PROTON / OEMs needs to be ready in these new areas (CASE)” – this is one of the reasons we need to equip ourselves with the necessary competencies in CASE components by participating in smart #1 RHD development for MY & TH.

https://www.forbes.com/sites/johnkotter/2012/05/02/barriers-to-change-the-real-reason-behind-the-kodak-downfall/?sh=19e295a269ef
Story: On the surface, the Kodak film business problem is that it did not move into the digital world well enough and fast enough. The root cause is complacency – the people were complacent in their business that they did not put enough emphasis on keeping up with the changes in market trends & needs to acquire new knowledge & skills.

A similar case happened with Nokia mobile phone business – where Apple & Samsung beat it with innovation & technological advancements.





THANK YOU

BOARD OF ENGINEERS MALAYSIA
Tingkat  11 & 17, Blok F Ibu Pejabat JKR

Jalan Sultan Salahuddin, 50580 Kuala Lumpur
http://www.bem.org.my 

enquiry@bem.org.my or complaint@bem.org.my. 
Tel:  03-26912090; Fax:  03-26925017 

“Committed To Engineering Excellence”
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