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What will the future of battery technology look like in ?By , 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. Battery lifetimes and

performance will also keep improving, helping to reduce the cost of services delivered. Are battery

storage costs based on long-term planning models?Battery storage costs have evolved rapidly over

the past several years, necessitating an update to storage cost projections used in long-term

planning models and other activities. This work documents the development of these projections,

which are based on recent publications of storage costs. Do projected cost reductions for battery

storage vary over time?The suite of publications demonstrates wide variation in projected cost

reductions for battery storage over time. Figure ES-1 shows the suite of projected cost reductions

(on a normalized basis) collected from the literature (shown in gray) as well as the low, mid, and

high cost projections developed in this work (shown in black). Which energy storage technologies

are included in the cost and performance assessment?The 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. When will battery cost projections be updated?In , battery

cost projections were updated based on publications that focused on utility-scale battery systems

(Cole and Frazier ), with updates published in  (Cole and Frazier ) and (Cole, Frazier, and

Augustine ). There was no update published in . How will a collaborative approach affect battery

storage costs?This collaborative approach has accelerated manufacturing improvements and cost

reductions. Current projections indicate that utility-scale battery storage costs will continue to

decrease by 8-10% annually through , driven by increased production volumes and ongoing

technological innovations. Recent industry analysis reveals that lithium-ion battery storage

systems now average EUR300-400 per kilowatt-hour installed, with projections indicating a

further 40% cost reduction by . Figure ES-2 shows the overall capital cost for a 4-hour battery

system based on those projections, with storage costs of $245/kWh, $326/kWh, and $403/kWh in

and $159/kWh, $226/kWh, and $348/kWh in . Battery variable operations and maintenance costs,

lifetimes, and efficiencies are also  By , 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. The Executive Summary is available in English

and Japanese (???). Battery  The interactive figure below presents results on the total installed ESS

cost ranges by technology, year, power capacity (MW), and duration (hr). Note that for

gravitational and hydrogen systems, capital costs shown represent estimates since these

technologies were not updated as part of the  The second edition of the Cost and Performance

Assessment continues ESGC's efforts of providing a standardized approach to analyzing the cost

elements of storage technologies, engaging industry to identify theses various cost elements, and

projecting costs based on each technology's current  The price per kilowatt-hour (kWh) of an

automotive cell is likely to fall from its high of about $160 to $80 by , driving substantial cost
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reductions for EVs. Lithium ion (Li -ion) is the most critical potential bottleneck in battery

production. Manufacturers of Li -ion cells need to  The ATB represents cost and performance for

battery storage with durations of 2, 4, 6, 8, and 10 hours. It represents lithium-ion batteries

(LIBs)--primarily those with nickel manganese cobalt (NMC) and lithium iron phosphate (LFP)

chemistries--only at this time, with LFP becoming the primary  Cost Projections for Utility-Scale

Battery Storage: UpdateThe cost projections developed in this work utilize the normalized cost

reductions across the literature, and result in 16-49% capital cost reductions by and 28-67% cost

reductions by  Battery storage and renewables: costs and markets to By , 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  Construction cost of new energy

storage o Levelized cost of electricity (LCOE) and levelized cost of storage (LCOS) represent the

estimated cost required to build and operate a generator and diurnal storage, respectively, 

BATTERY STORAGE AND RENEWABLES COSTS AND Recent industry analysis reveals that

lithium-ion battery storage systems now average EUR300-400 per kilowatt-hour installed, with

projections indicating a further 40% cost reduction by . Energy Storage Cost and Performance

Database Additional storage technologies will be added as representative cost and performance

metrics are verified. The interactive figure below presents results on the total installed ESS cost

ranges by technology, year, power capacity (MW),   Grid Energy Storage Technology Cost and

The Cost and Performance Assessment provides the levelized cost of storage (LCOS). The two

metrics determine the average price that a unit of energy output would need to be sold at to cover

all project costs inclusive of  Battery market forecast to : Pricing, capacity, and We used data-

driven models to forecast battery pricing, supply, and capacity from to . EV battery prices will

likely drop in half. And the current 30 gigawatt-hours of installed batteries should rise to 400

gigawatt ?????? ??????? ????? (dog nursery)|DOG ?????????? ??????????????? ?????LINE???????

??????????????????? ??????????? ????  Utility-Scale Battery Storage | Electricity | | ATBIn this

way, the cost projections capture the rapid projected decline in battery costs and account for

component costs decreasing at different rates in the future. Figure 3 shows the resulting utility-

scale BESS future cost projections for the  Japan Incentivizes Battery Storage Projects Amid By ,

official estimates show variable renewable energy reaching 20% of Japan's power mix. Noting the

demand case and ever-growing renewables curtailment numbers nationwide, more and more firms

are tapping 
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