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INNOVATION – MORE THAN JUST A GREAT IDEA
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THE INNOVATION HYPE CYCLE
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BEV & PHEV REGISTRATIONS

Global EV Outlook 2023 Trends and developments in EV markets 

Catching up with climate ambitions 
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Figure 1.3 Electric car registrations and sales share in selected countries and 
regions, 2018-2022 

 

IEA. CC BY 4.0. 

Notes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Passenger light-duty vehicles only. Major 
markets at the top. Other countries (middle, bottom) ordered by the share of electric car sales in total car sales. Y-axes do 
not have the same scale to improve readability. 

Source: IEA analysis based on country submissions, ACEA, EAFO, EV Volumes and Marklines. 

Electric car sales exceeded 10 million in 2022, up 55% relative to 2021. Sales in China 
increased by 80% and accounted for 60% of global growth. Growth in Europe remained 
high (up 15%) and accelerated in the United States (up 55%). 

Sales are expected to continue increasing in Europe, especially following recent 

policy developments under the ‘Fit for 55’ package. New rules set stricter CO2 

emission standards for 2030-2034 and target a 100% reduction in CO2 emissions 

for new cars and vans from 2035 relative to 2021 levels. In the nearer term, an 
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REGIONAL VIEW ON PRICE AND RANGE

Global EV Outlook 2023 Trends and developments in EV markets 

Catching up with climate ambitions 
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suggesting that electric cars currently remain somewhat smaller than their ICE 

equivalents. Announcements by some major European carmakers indicate that 

there could be a greater focus on smaller, more popular models in the years to 

come. For example, Volkswagen has announced the launch of a compact model 

for the European market under EUR 25 000 by 2025 and under EUR 20 000 by 

2026-2027, as a means to appeal to a broader consumer base. In the 

United States, over 80% of available BEV options in 2022 were SUVs or large car 

models, which is greater than the share of ICE SUVs or large models at 70%. 

Looking ahead, more electric SUVs are to be expected in the United States, 

should recent policy announcements on expansion of IRA incentives to more 

SUVs be implemented. Following the IRA, the US Treasury has been revising 

vehicle classifications, and in 2023 changed the eligibility criteria for clean vehicle 

credits relevant to smaller SUVs, which are now eligible if priced under 

USD 80 000, up from the previous limit of USD 55 000. 

Electric cars remain much cheaper in China 

The growth in electric car sales in China has been underpinned by sustained policy 

support, but also cheaper retail prices. In 2022, the sales-weighted average price 

of a small BEV in China was below USD 10 000. This is significantly less than the 

prices of small BEVs found in Europe and the United States, where the sales-

weighted average price exceeded USD 30 000 in the same year.  

Figure 1.7 Sales-weighted average retail price (left) and driving range (right) of BEV 
passenger cars in selected countries, by size, in 2022 

 

IEA. CC BY 4.0. 

Notes: BEV = battery electric vehicle; SUV = sports utility vehicle. ‘Europe’ is based on data only from France, Germany 
and the United Kingdom. Retail prices collected in 2022-2023, before subsidy. 

Source: IEA analysis based on EV Volumes. 

In 2022, BEV passenger cars remained much cheaper in China, which explains in part 
higher adoption rates there. 
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WHERE DOES A 250-MILE RANGE GET YOU

Source: Global EV Outlook 2023 - IEA
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FUTURE OF 12V LEAD AUX (AUXILLARY) BATTERIES IN EV’S

…………………………………………………………………………………………………

…………………………………………………………………………………………………
ACTIVE SAFETY SYSTEMS

Constantly monitor the performance

and surroundings of a vehicle

Can prevent accidents from

happening altogether

…or actively help the driver

to reduce the impact

Avoid or mitigate an accident

pre-impact, so before it happens

……………………………………………………………………………………..……………

EXAMPLES OF ACTIVE SYSTEMS THAT GIVE THE DRIVER MORE CONTROL IN DANGEROUS SITUATIONS

Anti-lock

braking

Electronic 

stability

control (ESC)

Autonomous 

emergency

braking (AEB)

Lane departure

warning (LDW)

Vehicle-to-infrastructure

(V2I)

Vehicle-to-network

(V2N)

Vehicle-to-grid

(V2G)

Vehicle-to-pedestrian

(V2P)

Vehicle-to-device

(V2D)

Vehicle-to-vehicle

(V2V)

……………………………………………………………………………………..……………
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CHALLENGES FOR AUX APPLICATION

▪ Definition of warning and replacement criteria

▪ Safety State of Function Criteria

▪ Internal resistance measurement

▪ How does the car know the AUX Battery need to be replaced?
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USA ELECTRICITY GENERATION AND ADDITION
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USA ELECTRICITY GENERATION AND ADDITION
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THE DEMAND AND SUPPLY ISSUE OF RENEWABLES (CA)
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Lyons Solar Field
▪ 20 MW solar field (max peak on a sunny day) … 

we are getting 15 MW

▪ Site is 110 acres

▪ Projected generation kwh = 37,538,024

▪ Assuming a typical home uses around 10,000kwh 

annually, this project generates enough electricity to 

power around 3,754 homes per year.

MICROGRID OPPORTUNITY
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EV FAST CHARGING

Aggressive goal from VTO (Vehicle Technology Office of the Department of Energy) = 200 miles in 10 minutes

Blueprint Project CBI
Consortium for Battery Innovation

• 100k EV fast charging stations p.a.

• 50+ Billion $ invest

• 2V Lead and 12V Lead options

• Battery Characteristic defined

• Design Phase started in December 23

• Partner with system designer and 

integrator 

• SEL (BMS – Battery Management 

System)  

• EPC (Inverter)

• Project close out Fall 2024

Source ZDWL
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ENERGY STORAGE GRAND CHALLENGE - DOE
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GLOBAL REVENUE IN DATA STORAGE

Source: Statista.com
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5G – THE ENABLER FOR AUTONOMOUS DRIVING
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Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0 Industry 5.0

Mechanization, 

water and 
steam powers

Mass production, 

electric power, 
assembly line

Computers, 

automated 
production, 
electronics

Cyber-physical 

systems, loT, 
networking, 

machine learning

Human-robot 

collaboration, 
cognitive systems, 

customization

1800 1900 2000 2010 2020

COST



This is confidential information and is not to be duplicated or published without the permission of East Penn Manufacturing Co.

The future of 

transportation 

is electric

and lead 

batteries will play 

a significant role

From Batteries 

to Systems

generate added 

value by 

extending the 

product offering 

into a system 

offering

Innovation

the driving force 

to relevance and 

sustainability
Industry 5.0

use technology 

to help the 

human being for 

better work 

conditions and 

decision making

Energy 

Storage 

present 

opportunities 

for batteries

not only for 

Lithium but also 

for Lead

KEY TAKEAWAYS
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“The future 
is embedded 

in the 
present”
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Thank you for your attention
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