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When was the first Electric 
Vehicle Developed?

Trivia













Downward Battery Price Trend



The Global Inflection Point



EVs Have Moved From Emerging Technology to 
Global Industry

• 21 million electric cars sold globally 
• Global electric-car sales grew by ~20% 
• 1 in 4 new cars sold globally was electric 

• EVs represented around 5% of the global 
passenger-car stock 

• EV adoption is increasingly spreading 
beyond China, Europe and the United 
States 

China remains the dominant 
market, but growth is increasingly 

coming from emerging 
economies as lower-cost EVs 

become available. 

Market Approx. sales / share

China >13 million / ~55% of new-car sales

Europe ~4.2 million / 28%

United States ~1.5 million / ~10%

Other markets ~2 million



The EV Industry Is Becoming a Global Competition





The EV Technology Stack  

Three Layers That Define a Modern EV Platform

At policy level, the important question is how these layers interact and where investment and competitive advantage sit.

01

Energy & Propulsion

Battery cell chemistry, pack 

architecture, and the electric motor. 

This is where raw-material access and 

cell manufacturing scale determine cost 

leadership, currently China's strongest 

layer.

02

Power Electronics & 

Controls

Inverters, onboard chargers, and 

thermal management. 

A capital- and patent-intensive layer 

where component suppliers (not just 

OEMs) capture significant value.

03

Software & Connectivity

Vehicle operating systems, over-the-air 

updates, and the sensor/compute stack 

for driver assistance. 

Increasingly the layer that defines brand 

differentiation and recurring revenue.



Energy and Propulsion:
The Battery Remains the Core 
Technology of the EV 

The battery influences:
o Vehicle cost 
o Driving range 
o Vehicle weight 
o Charging speed 
o Acceleration 
o Safety 
o Durability 
o Thermal performance 
o Resource requirements

Global EV battery 
deployment reached 

approximately:

1.2 TWh



Energy and Propulsion ( Cont’d)
ELECTRIC PROPULSION TECHNOLOGY: Electric Motors: The Other Half of the EV Powertrain

Motor Families
• Permanent Magnet Synchronous 

Motor
•  high efficiency / power density

• Induction Motor
• no permanent magnets

• Switched Reluctance
• no permanent magnets / different 

control approach

The industry is trying to simultaneously 
achieve:
• Higher efficiency 
• Higher power density 
• Lower cost 
• Higher speed 
• Less rare-earth dependence

Common performance criteria

Permanent 
Magnet types

Magnet 
free types

Cost Controll
-ability

Effici-
ency Life

Speed Noise Power 
Density

Reliab-
ility

Size Speed 
Range

Robust-
ness



Power Electronics & Controls



What is the most expensive item in EV ?

A. Battery

B. Motor

C. Software

D. Body and Materials

E. Electronics

F. None of these





Software & Connectivity

Huge Increase in System and Software Complexity
EVs are simple, but is it really?



DEMYSTIFYING 

EVS



Total Cost of Ownership
i. The upfront cost of EVs is more than 25% of the cost of FFVs. However, there are two important 

points to note;
i. EV prices will be at par with FFVs by 2025-2031 according to many international agencies such 

as Bloomberg, BNP Paribas, McKinsey, and others.
ii. Regarding the total cost of ownership, some EV segments are already cheaper than FFVs. This 

is especially true for 2/3-wheelers and passenger cars.



Total Cost of Ownership (Cont’d)
ii. FFVs are between 20-30% 

efficient while EVs are 90% or 
more efficient. If the 
electricity generation is from 
high-efficiency plants 
coupled with renewable 
sources, then EVs are much 
more efficient than FFVs. For 
example, a 1,500cc petrol 
vehicle may give 10-15km/ltr 
while an equally powerful EV 
will give an efficiency 
equivalent of 50km/ltr. This 
improvement in efficiency 
provides a silver lining for EV 
adoption where financial 
savings offsets the high 
upfront cost of EVs.  



Are EVs zero-emission vehicles ?
i. EVs have zero tailpipe emissions which means that with a reasonable adoption the air quality in 

cities will improve drastically. 

ii. The emissions from electricity generation from where EVs are charged are also less because of the 
efficiency of EVs and renewables in the energy mix.

iii. Details of well-to-wheel emission offsets of various categories are given in the following picture. 

Pakistan Case – with existing electricity generation mix



Strategic Opportunities for the Region

01

Two/Three-Wheeler Manufacturing

The segment with the fastest global electrification and the one 

SAARC already manufactures at scale, India's 2W/3W base is a 

genuine regional asset.

02

Hydropower-Backed Charging & 

Assembly
Nepal and Bhutan's hydropower gives them a structural cost 

advantage for energy-intensive assembly and charging that few 

countries can match.

03

Battery Recycling & Second-Life Storage

As the region's first EV cohort ages, recovered battery materials 

and second-life stationary storage represent an under-built 

domestic industry.

04

Software & Fleet-Management Services

A layer that requires talent, not capital-intensive manufacturing, 

an area where the region's existing IT services strength could 

translate directly.



Risks & Structural Watch-Outs

Mineral supply-chain dependence The region has almost no domestic lithium, nickel or cobalt processing — every 
chemistry shift is a fresh import-dependency decision.

Standards fragmentation Adopting different connector and battery-swap standards across SAARC countries 
would forfeit the manufacturing-scale advantage a common approach could offer.

Competing with entrenched 
capital

Thailand, Indonesia and Vietnam are years ahead in attracting OEM investment —
SAARC is competing for the same capital pool, not starting fresh.

Technology timing risk Betting policy incentives on a specific chemistry (e.g. building entirely around 
today's NMC/LFP mix) risks stranding investment if solid-state arrives faster than 
expected.



The EV Transition Is Actually Several Transitions

Automotive transition
ICE → Electric propulsion

Energy transition
Petroleum → Electricity

Materials transition
Oil → Lithium / nickel / graphite / copper / rare earths

Industrial transition
Mechanical manufacturing → Electrochemical + 
electronic manufacturing

Digital transition
Hardware-defined → Software-defined

Infrastructure transition
Fuel stations → Charging stations



Q&A
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