
Exide Training Graphic Assets!
Module 02 | Battery Evolution & Environment

Edition 2 
Revised 05.2021



Introduction
Module 02 | Battery Evolution & Environment

© Exide Technologies

Exide Lead-Acid Batteries 
Training Modules 
Module 01  |  Lead-Acid Battery Basics 
Module 02  |  Battery Evolution and the Environment 
Module 03  |  (LV) Light Vehicle Batteries 
Module 04  |  (CV) Commercial Vehicle Batteries 
Module 05  |  (MC) Motorcycle Batteries 
Module 06  |  (ML) Marine Leisure Batteries 
Module 07  |  Battery Testing and Installation 
Module 08  |  Battery Handling, Storage and Recycling 
Module 09  |  Battery Aftermarket

Important Notes regarding  
Exide Training Graphic Assets 
The text, graphics and images within this PowerPoint presentation are either the 
copyright of Exide Technologies or included within the presentation under a Royalty-
Free licence obtained by Exide Technologies or its agencies. 
This presentation was created for use by Exide's customers, employees and agents 
only, with the aim of expanding knowledge of Lead-Acid Battery technology. Schools, 
colleges and universities (excluding for-profit training organisations) may also use the 
presentation for educational purposes. 
Slides can be separated, page order re-arranged or incorporated within other training 
presentations providing the 'Exide Technologies Logo with strapline' and '© Exide 
Technologies copyright notice' remain in the same size and positions on each slide. 
Contact Exide Technologies for written permission to use any of this material beyond 
that described above. 
Trademarks 
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are all trading titles and trademarks owned by Exide Technologies.
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Electric 
Cars

Internal Combustion 
Engine

Traction Batteries

Lighting Batteries Starter Batteries

Limited range 

Ideal for large 
towns/cities 

Paved streets 

Access to power 
for recharging

Extended range 

More durable for longer journey’s 

Rough country roads 

Gas supplied in jugs from stores

Wider availability and safer 
dispensing of gas 

Exide invents Starter Battery 
in 1912 ending the hazardous 
manual task of hand-cranking 
the engine 

Long distance road 
improvements

Electric powered 
vehicles become 
the most popular 
form of road 
transport at the 
turn of the 
century

Electric powered vehicles find new 
applications: 
Local delivery (milk/post) 
Goods handling (fork lifts etc.) 
Mining (locomotives) 
plus much more…



Exide invents the world’s first starter battery
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• A significant milestone in automotive history

• Exide invents the world’s first starter battery

• Essential to the success of Charles Kettering’s new (Delco) electric starter

• First production order for 12,000 electric-ignition systems with !
Exide batteries fitted to the 1912 Cadillac model

• An essential safety improvement to eliminate the hazardous manual task of 
hand-cranking – Early Exide advertising “needs no handle to its name”

• Easier engine starting contributes to the popularity of motoring

• More men and women enjoy the new freedom of the open road
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Start-Stop 
Micro-Hybrid Mild-Hybrid Full-Hybrid 

Optional plug-in type Electric

Fuel/power input

Vehicle propulsion

Battery technology

Energy efficiency

Reduction in CO2

2020 European!
Light Vehicle 
market by propulsion

Fossil* Electric

Engine or electric motor 
…subject to available 
battery energy

Lithium-Ion 
AGM or Li-Ion Auxiliary

Start-Stop + regenerative 
braking, coasting & kinetic

Electric

Full Electric

Lithium-Ion 
AGM or Li-Ion Auxiliary

Regenerative braking, 
coasting & kinetic

Fossil*

Engine supported by 
electric motor 
…especially coasting 
and acceleration

Lithium-Ion 
AGM or Li-Ion Auxiliary

Start-Stop + regenerative 
braking & coasting

Fossil*

Full Engine

AGM or EFB 
AGM or Li-Ion Auxiliary

Start-Stop + regenerative 
braking & coasting (optional)

Subject to level 
of renewable 
energy

53% 
standard 
cars

53% 
standard 
cars

53% 
standard 
cars

53% 
standard 
cars

*Fossil fuels include petrol, diesel and CNG          Source: LMC & Exide estimates for EU27 + UK & EFTA



Traditional Lead-Acid vs New Lithium-ion Battery
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Lead-Acid Lithium-ion

Energy to Weight/Volume 

Recharge Speed

Battery Cost

Ease of Recycling



First European Start-Stop batteries
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Exide launch first  
AGM battery in 2004  
for Citroën C2

Exide launch first  
EFB battery in 2008 
for Toyota & Fiat



European CO2 emissions from Transport
Module 02 | Battery Evolution & Environment

© Exide Technologies

Railways

Civil Aviation

Motorbikes

Heavy Commercial

Light Commercial

Water Navigation

Other

Cars

Road Transport 
72%

CO2 
Emissions 

Europe



EU Regulations for Light Vehicle CO2 reduction
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Passenger Cars

Recorded Trend EU Targets

Vans Future 
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Projected European LV battery units (million units)
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48V (Mild Hybrid)

High Voltage EV

12V Lithium

Conventional

Start-Stop

Lead-Acid

Total Lead-Acid

Total (million batteries)

Total Li-Ion

Li-Ion

Accessible technology 
for the IAM 

Fastest growth: 
AGM & EFB Start-Stop 
batteries

Source: LMC & Exide estimates for EU27 + UK & EFTA, Russia, CIS &Turkey (2020).



Car evolution towards electrification
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Source: LMC & Exide estimates



Worldwide Harmonised Light Vehicle Test Procedure
Module 02 | Battery Evolution & Environment

© Exide Technologies

Manufacturers around the world must 
now obtain and publish official WLTP 
test results for each model type.

• Penalties up to 95! per any extra gram of 
CO2 will be applied to each vehicle sold 
(if fleet average exceeds EU targets).  

• Bonuses in CO2 are given to 
manufacturers that introduce and sell 
new hybrid and electric vehicles.  

• Car buyers find it easier to compare the 
running costs of every model: !
fuel, road taxes, low emission zone !
tolls/charges.

WLTP laboratory 
test also include 
city, town, rural 
and motorway 
drive cycles to 
reflect real-world 
driving 
conditions



Worldwide Harmonised Light Vehicle Test Procedure
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Even though the battery recharging process 
accounts for only 8% of the WLTP test 
duration, the battery must retain a high 
percentage of its initial capacity.

Battery capacity lost during the test has a 
negative impact on the result. Lost capacity is 
converted into equivalent fuel consumed (and 
related CO2 emitted). 

The choice of OE battery is crucial to vehicle 
manufacturers in meeting EU emission 
reduction targets – avoiding cost penalties 
and unfavourable environmental rating.   

2 x faster battery recharging

Exide’s new 
generation 
EFB battery 

Exide EFB features create even more, dynamic charge acceptance:Exide EFB features create even more, dynamic charge acceptance:



European emission standards (for trucks and buses)
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PM (g/kWh) Particulate Matter

NOx (g/kWh) Nitrogen Oxides

CO2 Emissions

This table summarises the 
emission standards and 
their implementation dates 
for new type approvals.



The cost of high emissions for fleet operators
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• Higher Fuel Costs
• Higher Road Taxes
• Higher Toll & Parking Charges
• Higher charges to enter!
(LEZ) Low Emission Zones

Key economic factors driving operators 
to upgrade their fleets by purchasing 
new Euro5/6 vehicles, fitting new 
engines or approved filter systems.



European Low-Emission Zones (LEZ)
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Over 250 cities and towns in 12 countries 
across Europe, operate or are preparing 
to introduce Low-Emission Zones (LEZ’s) 
to help meet EU health-based air quality 
limit values.

Restrictions are applied mainly to older 
diesel-engine trucks and buses that may 
be banned from a LEZ, or a charge is 
made to enter the zone when emissions 
exceed a predefined level.



Euro 5/6 Truck battery in rear-chassis position
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New challenges, new solution 

Many Euro 5/Euro 6 vehicles have a new chassis layout to 
integrate the Selective Catalytic Reduction (SCR) system and 
AdBlue tank, leading truck manufacturers to move batteries 
into the rear-chassis position. 

The lifespan of ordinary batteries is greatly reduced by higher 
vibrations at the rear of the chassis of the vehicle. In 2016 
Exide worked with truck manufacturers to develop the new 
High Vibration Resistant (HVR®) battery in the market, one of 
the first to meet the new V4* vibration test. 

ADBLUEÆ  TANK
SCR CATALYST
BATTERIES

REAR CHASSIS
INSTALLATION

AdBlue® Tank

SCR Catalyst

Batteries



Exide HVR® and V4* vibration test
Module 02 | Battery Evolution & Environment

© Exide Technologies

V4* Three axis test 
HVR technology allows Exide batteries to pass the 

strict V4* vibration test, which uses three-axis motion 
simulating real-life conditions. 

Single axis test 
The V1-3 tests used single-axis vibration only. 

* EN50342-1
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Exide Technical Guide 
Lead-Acid Batteries 
Exide Technologies has been at the forefront of 
Lead-Acid battery innovation since 1880 to the 
current day. The company was the inventor of 
the world’s first starter battery in 1912 and more 
recently the first manufacturer to introduce 
AGM and EFB battery technology into the 
European aftermarket. 

Exide’s expertise and knowledge enabled the 
publication of the easy-to-understand Exide 
Technical Guide. The latest edition is available 
to view and download as a PDF at: 

www.exidegroup.media/techguide 




