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– Integrating variable renewable 
energy sources with storage 
can sometimes result in a 
higher GHG footprint compared 
to conventional energy sources.

What is electricity 
storage?

Technology maturity curve

Battery value chain

Business models

Technologies

Corresponds to the storage of energy from 
electricity in different ways. The 
discharging phase can be done delivering 
electricity or heat. 
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Electricity storage enables stationary 
storage, mobility, and consumer 
electronics applications.

– Regulations in each market have 
an impact on electricity storage 
participation in electricity 
markets. Policies are key in the 
participation of electricity storage 
in the balancing, capacity or 
wholesale markets.
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Research  Development Demonstration Deployment Mature technology

“Valley of death”

Metal-sulphur batteries (except NaS HT)
Metal-ion batteries (except lithium-ion and Na-ion)
Flow batteries (except VRB)

Supercapacitor

Solid-state batteries

Superconducting magnetic 
energy storage (SMES)

Standalone molten salt

Adiabatic CAES

Metal-air batteries

Sand battery
Liquid air energy storage LAES

Geomechanical pump

Liquid CO2

Sodium-ion (Na-ion) batteries
Compressed-air energy storage (CAES)

Lithium-ion batteries

Vanadium redox flow batteries (VRB)
Hydrogen

Flywheel

Lead acid batteries

Sodium-sulfur high-temperature (NaS HT) batteries

Synthetic natural gas

ZEBRA batteries

Pumped-hydro
storage (PHS)

Gravity energy storage

Basalt battery

Chemical storage

Electrical storage

Electrochemical storage

Thermal storageMechanical storage

Market status
Pumped-hydro 
storage (PHS)

184 GW
Other 

technologies
93 GW

Operating 
stationary
In 2023, global 
capacity reached 276 
GW, with li-ion 
batteries accounting 
for 78 GW.

Mobility
780 GWh

Lithium-ion battery demand
Battery storage growth is focused on li-ion 
batteries, driven by mobility applications.

Consumer 
electronics 
212 GWh

Stationary 
storage
93 GWh

Battery
capacity 
additions
600 GW

Upcoming capacity 
additions
China and the US will 
continue leading on new 
capacities until 2030.

PHS 
capacity 
additions
217 GW<

Investment accounts for 84% of 
total expenditure compared to 59% 
for traditional generation.
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Other costs
Investment

At current costs, storage projects must 
“stack” revenues to create a profitable 
business case.

Power conversion 
system

Storage costs

Investment

Construction and 
commissioning

Opex

Frequency reserves

Energy arbitrage

Peak shaving
T&D upgrade 

deferral

Black start

Voltage support
Margin

Storage revenue 
streams

Average 
investment 

84.3%
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Renewables
Nuclear

Fossil fuels

GHG footprint (gCO2eq/kWh, 2023)

689

843

74

742

9255

2021

202

3,711

2030

910

5,497
Other Asia Pacific
Europe
North America
China

Announced projects by major 
battery makers (GWh)

Today, China accounts for more 
than 70% of the lithium-ion 
battery manufacturing capacity.

> 5 GWh
> 200 MWh

> 15 GWh> 2,000 GWh

> 50 GWh
> 100 GWh

Electrical Supercapacitor, superconducting 
magnets

Electrochemical Classic batteries (e.g., Li-ion, lead 
acid), flow batteries

Mechanical PHS, flywheels, CAES, 
geothermal pump storage

Thermal Sensible heat, latent heat, 
thermochemical

Chemical Power to X
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