
ENERGY STORAGE COST
COMPARISON

Which energy storage technologies are included in the 2020 cost and performance assessment?

The 2020 Cost and Performance Assessment provided installed costs for six energy storage technologies:

lithium-ion (Li-ion) batteries, lead-acid batteries, vanadium redox flow batteries, pumped storage hydro,

compressed-air energy storage, and hydrogen energy storage.

Why is it important to compare energy storage technologies?

As demand for energy storage continues to grow and evolve,it is critical to compare the costs and

performanceof different energy storage technologies on an equitable basis.

How much does energy storage cost?

Electricity Energy Storage Technology Options: A White Paper Primer on Applications, Costs and Benefits.

EPRI-1020676, Final Report, December 2010, Electric Power Research Institute, Palo Alto, California. RedT

Energy Storage. 2018. "Gen 2 machine pricing starting at $490/kWh."

What are the different types of energy storage costs?

The cost categories used in the report extend across all energy storage technologies to allow ease of data

comparison. Direct costs correspond to equipment capital and installation, while indirect costs include EPC

fee and project development, which include permitting, preliminary engineering design, and the owner's

engineer and financing costs.

Are energy storage systems cost estimates accurate?

The cost estimates provided in the report are not intended to be exact numbersbut reflect a representative

cost based on ranges provided by various sources for the examined technologies. The analysis was done for

energy storage systems (ESSs) across various power levels and energy-to-power ratios.

Are battery electricity storage systems a good investment?

This study shows that battery electricity storage systems offer enormous deployment and cost-reduction

potential. By 2030,total installed costs could fall between 50% and 60% (and battery cell costs by even

more),driven by optimisation of manufacturing facilities,combined with better combinations and reduced use

of materials.

(C) 2025 Solar Energy Resources 1 / 11 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE COST
COMPARISON

This study determines the lifetime cost of 9

electricity storage technologies in 12 power system

applications from 2015 to 2050. We find that

lithium-ion batteries are most cost effective beyond

2030, apart from in long discharge applications. The

performance advantages of alternative technologies

do not outweigh the pace of lithium-ion cost

reductions. Thus, ???

? Energy storage capacity, measured in

kilowatt-hours (kWh)???more energy storage,

higher cost. I don''t recommend buying a battery

smaller than 10 kWh. The brand

reputation???because not all batteries are created

equal. On top of the hardware cost, the batteries

must be installed professionally. DIY electrical work

is not allowed in Australia.

Table: Qualitative Comparison of Energy Storage

Technologies  Drawbacks of PSH include its

geographic requirements and high upfront capital

cost. Flywheel Energy Storage. Flywheels are an

established, widely commercialized mechanical

energy storage technology that utilizes a rotor and

low-friction bearings to convert electricity to and

from 
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In comparison to other forms of energy storage,

pumped-storage hydropower can be cheaper,

especially for very large capacity storage (which

other technologies struggle to match). According to

the Electric Power Research Institute, the installed

cost for pumped-storage hydropower varies

between $1,700 and $5,100/kW, compared to

$2,500/kW to 

Solar and wind energy are quickly becoming the

cheapest and most deployed electricity generation

technologies across the world. 1, 2 Additionally,

electric utilities will need to accelerate their portfolio

decarbonization with renewables and other

low-carbon technologies to avoid carbon lock-in and

asset-stranding in a decarbonizing grid; 3 however,

variable ???

In the year 2024 grid energy storage technology

cost and performance assessment has become a

cornerstone for stakeholders in the energy sector. 

the Pumped Hydro Energy Storage System A

Technological Review evaluates the

cost-effectiveness of PHES in comparison to other

energy storage technologies, considering factors

like lifespan 
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Storage energy density and capacity cost

comparison. Up till now we only considered Lithium

ion batteries, but other battery technologies can be

used for energy storage, as well as mechanical and

thermal storage options.  Table 4: Area and capacity

cost examples for energy storage capacities of 1

and 10 000 TWh. Storage type Average storage 

The energy storage industry has expanded globally

as costs continue to fall and opportunities in

consumer, transportation, and grid applications are

defined. As the rapid evolution of the industry

continues, it has become increasingly important to

understand how varying technologies compare in

terms of cost and performance. This paper defines

and evaluates ???

BloombergNEF's inaugural Long-Duration Energy

Storage Cost Survey shows that while most of these

technologies are still early stage and costly, some

already achieve lower costs than lithium-ion for

longer durations.  For comparison, lithium-ion

systems had an average capex of $304/kWh for

four-hour duration systems in 2023. LDES does not 
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this calls for storage technologies with low energy

costs and discharge rates, like pumped hydro

systems, or new innovations to store electricity

economically over longer periods. Although such

challenges extend beyond the time horizon of this

report and, hence, the scope of the present

The LCOE allows for an apples-to-apples

comparison of different technologies by accounting

for factors like generation/output, upfront capital

costs, fuel costs, operating and maintenance

expenses, and asset lifetimes. Levelized Cost of

Storage. The LCOS, in a similar manner, compares

the cost of battery energy storage systems ("BESS 

Certainly, large-scale electrical energy storage

systems may alleviate many of the inherent

inefficiencies and deficiencies in the grid system,

and help improve grid reliability, facilitate full

integration of intermittent renewable sources, and

effectively manage power generation. Electrical

energy storage offers two other important

advantages.
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However, flow batteries, which were the main

electrochemical energy storage technology up for

comparison against Li-ion, had an average fully

installed cost of US$444/kWh in 2023 according to

the survey.  Yet for thermal energy storage and

CAES, the energy-related costs are much lower

than they are for flow batteries, and BNEF said the 

Components of levelized cost of energy. Our

dashboards present data on what's known as the

levelized cost of energy. In essence, this analysis

offers an apples-to-apples comparison of the costs

of financing, building, operating, and maintaining a

power plant. The values are expressed in dollars

per megawatt-hour.

The average cost per unit of energy generated

across the lifetime of a new power plant. This data

is expressed in US dollars per kilowatt-hour. It is

adjusted for inflation but does not account for

differences in the cost of living between countries. 

Annual patents filed for energy storage

technologies; Annual patents filed for renewable 
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Electrical energy storage could play a pivotal role in

future low-carbon electricity systems, balancing

inflexible or intermittent supply with demand. Cost

projections are important for 

In this work we describe the development of cost

and performance projections for utility-scale

lithium-ion battery systems, with a focus on 4-hour

duration systems. The projections are ???

As of October 2024, the average storage system

cost in California is $1075/kWh.Given a storage

system size of 13 kWh, an average storage

installation in California ranges in cost from $11,879

to $16,071, with the average gross price for storage

in California coming in at $13,975.After accounting

for the 30% federal investment tax credit (ITC) and

???
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Standardized average capital cost of different

energy storage technologies as a function of

duration, or discharge hours at a rated power. 

Levelised cost of storage for pumped heat energy

storage in comparison with other energy storage

technologies. Energy Convers Manag, 152 (2017),

pp. 221-228. View in Scopus Google Scholar [74]

Despite the important role of cost in energy storage,

it proves difficult to equally compare energy storage

technologies. This is often the case due to the

varying definitions of levelized cost of storage

(LCOS), different discharge durations or number of

yearly discharges, or different assumptions made. 

J?lch, V. Comparison of electricity 

Detailed cost comparison and lifecycle analysis of

the leading home energy storage batteries. We

review the most popular lithium-ion battery

technologies including the Tesla Powerwall 2, LG

RESU, PylonTech, Simpliphi, Sonnen, Powerplus

Energy, plus the lithium titanate batteries from

Zenaji and Kilo
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The objective of this report is to compare costs and

performance parameters of different energy storage

technologies. Furthermore, forecasts of cost and

performance parameters across each of these

technologies are made. This report compares the

cost and performance of the following energy

storage technologies: ??? lithium-ion (Li-ion)

batteries

o There exist a number of cost comparison sources

for energy storage technologies For example, work

performed for Pacific Northwest National Laboratory

provides cost and performance characteristics for

several different battery energy storage (BES)

technologies (Mongird et al. 2019). ???

Recommendations:

Battery electricity storage systems offer enormous

deployment and cost-reduction potential, according

to the IRENA study on Electricity storage and

renewables: Costs and markets to 2030. By 2030,

total installed costs could fall between 50% and

60% (and battery cell costs by even more), driven

by optimisation of manufacturing facilities 
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The US Department of Energy's (DOE''s) Office of

Electricity has published a comprehensive report on

different options for long-duration energy storage

(LDES) costs, with flow batteries having the best

rate between costs and performance.. The 51-page

document (Achieving the Promise of Low-Cost Long

Duration Energy Storage) contains cost ???

edition of the Projected Costs of Generating

Electricity series is the first to include data on the

cost of storage based on the methodology of the

levelised costs of storage (LCOS). Chapter 6, a

contribution from researchers at the Department of

Mechanical Engineering at KU Leuven, shows how

to calculate the LCOS according to 

Lazard undertakes an annual detailed analysis into

the levelized costs of energy from various

generation technologies, energy storage

technologies and hydrogen production methods.

Below, the Power, Energy & Infrastructure Group

shares some of the key findings from the 2023

Levelized Cost of Energy+ report. Levelized Cost of

Energy: Version 16.0
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Energy storage systems are used by a range of

application areas with various efficiency, energy

density, and cost requirements. This means that the

options for effectively comparing energy storage

systems using different technologies are limited. 3.2

Comparison of Electricity Storage Systems Costs by

Cycle Duration
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