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Global storage market grew a remarkable 62% in 2020, with 5 GW/9 GWh deployed

We forecast a CAGR of 33% from 2020-2030, with up to 70 GWh added a year, reaching 729 GWh by 2030

Global annual GWh deployments and compound annual growth rate 
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Asia Pacific led the global market in 2020, but Americas will take over by 2025

Asia Pacific is slowing deployments from 2020 to 2025; Europe is losing growth momentum

Total market size by region and CAGR for 2013-2020, 2020-2025 and 2025-2030

Bubble size represents total market size of energy storage in GWh. 
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Global energy storage penetration rate still tiny in 2020, but huge potential to grow

By 2025, global storage market will account for only 3% share of global solar and wind markets

Total solar, wind and storage capacity and storage penetration rate, 2016-2025
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Comparing CAISO and ERCOT outages: a tale of two weather events

• When the lights went out in California in August 2020, they remained off for anywhere from 30 minutes to two-and-a-half hours. As rolling 

blackouts ended and power came back online, those with storage or solar-paired storage found themselves able to weather the event in 

relatively good shape, enduring limited outages depending on the timing of the blackout and the size of their storage solution.

• This was, in fact, exactly what California had intended when it redirected funds from the self-generation incentive program (SGIP) 

towards resiliency applications – providing a buffer for extreme weather events and forced outages due to wildfire concerns.

• Initial assessments showed that the limited storage fleet in front-of-the-meter also performed well and that a surge in deployments (400 

MW of four-hour storage has come online since the event with 1.6 GW forecast in 2021 alone) could mitigate the need for further 

blackouts.

• By comparison, the outages experienced in Texas, which resulted in 20-30 GW of capacity shortfalls and lasted more than 70 hours, 

represent a staggeringly more complex problem and one for which storage’s role is not so immediately clear. Four-hour FTM systems, even 

if they were common in Texas, have little potential to mitigate a multi-day event, and Texas will see only a handful of GW of storage online 

in the coming years.

• In a fundamentally resilient grid, storage has tremendous opportunity to mitigate extreme events. However, in a perfect storm black swan 

event, as experienced by Texas this past November, storage relies on the fundamentals of generation and transmission to function. And it 

will require true next-generation storage technology to mitigate power shutoffs or capacity shortfalls longer than 4-10 hours.

http://www.woodmac.com/
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What role does storage play in blackouts and resiliency events?

Analysis of the potential of storage to mitigate a CAISO- or ERCOT-style event

Application CAISO August 2020 event:

30- to 150-minute outages

SPP 2021 event: rolling 

blackouts, mixed duration

ERCOT 2011 event:

7-hour outages

ERCOT 2021 event:

70-hour outages

FTM capacity Durations well within standard 

resource adequacy 

requirements

Storage on grid available to 

respond, but few direct 

incentives for duration in place

Duration requirements become 

less economic above four hours 

but still feasible

Providing economic capacity 

above 4-8 hours will likely 

require breakout next-gen 

storage technologies

Ancillary services Excellent opportunity for 

reserves, likely high clearing 

prices for frequency regulation 

as well

Regulation market and spinning 

reserves would provide heavy 

incentive but duration limited

Revenue during similar events 

likely high but shorter durations 

limit resiliency potential

While clearing prices spiked 

providing large economic 

incentives, energy-limited 

resources will struggle to dent 

the power needs

BTM resiliency 2-hour systems are common 

and would have been well-

positioned to provide backup 

power

If rolling blackouts truly “roll” 

then 2-hour systems provide 

effective relief to customers

Duration begins to outstrip 

storage capacity – limiting load 

to key functions becomes more 

critical

Outage length dramatically 

outscales storage capacity –

would require on-site generation 

to mitigate

BTM resiliency – solar-plus-

storage

Solar-paired systems likely 

overbuild for shorter outages but 

provides a buffer for longer 

outages

Winter solar capacity is limited 

but likely mitigates some longer 

outages when paired with 

storage

With load mitigation, solar 

contributes but outages 

overnight do not benefit

On-site solar potentially 

provides generation needed to 

run critical systems with battery 

to shift power

Storage as a transmission 

asset

Moving energy from constrained 

regions has high potential for 

limited durations, particularly 

balancing variable renewable

energy resources. 

Rules in SPP are in later 

development compared to 

CAISO but potential remains

Virtual transmission shifting 

generation effective but less 

economical at longer duration

Even at longer durations, 

storage would struggle to 

virtually shift 70+ hours of 

generation economically
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Report Pricing Information

woodmac.com

Global energy storage outlook H1 2021 is part of Wood Mackenzie’s Energy

Storage Service. The service helps you uncover the revenue streams and

business opportunities most relevant to your project. It provides a foundation in the

economics, market landscape and technology advancements that is essential to

formulating innovative strategies in the energy storage market.

Contact power@woodmac.com for demo requests and subscription pricing.

Related Research

• US energy storage monitor: 2020 year-in-review

• US energy storage monitor: Q4 2020

• Asia Pacific front-of-the-meter storage system price trends 2020

http://www.woodmac.com/
https://bit.ly/3at1s9d
mailto:power@woodmac.com?subject=Offshore%20Wind%20information
https://bit.ly/32BzyDw
https://bit.ly/3dzzcnl
https://bit.ly/3dBWokV
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Our market intelligence coverage includes:We focus on the 

critical intersections of 

technologies, policies, 

and actors reshaping 

the energy landscape Grid Edge

Energy Storage

Wind Power

Power and 

Fuel Markets

Solar Power

Our content is accessible through:

Topical market reports

Recurring core datasets

Direct analyst access

Online Data Hub platform

Exclusive Executive Council meetings

Industry conferences

woodmac.com

Contact power@woodmac.com to learn 

more about our power & renewables 

research suite.

http://www.woodmac.com/
mailto:power@woodmac.com?subject=Offshore%20Wind%20information
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We provide commercial insight and access to our experts leveraging our integrated 

proprietary metals, energy and renewables research platform.

 Acquired Genscape, MAKE 

and Greentech Media (GTM)

 Leaders in the energy transition 

and cross-commodities

 Over 600 sector-dedicated analysts 

and consultants globally

 Located close to customers and 

industry contacts

Wood Mackenzie offices Wood Mackenzie offices with Power & Renewables presence

About Wood Mackenzie

Wood Mackenzie is ideally 

positioned to support consumers, 

producers and financers of the 

new energy economy.
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License

Ownership Rights

All reports are owned by Wood Mackenzie, protected by United States Copyright and international copyright/intellectual proper ty laws under 

applicable treaties and/or conventions. User agrees not to export any report into a country that does not have copyright/inte llectual property laws 

that will protect Wood Mackenzie’s rights therein.

Grant of License Rights

Wood Mackenzie, hereby grants user a personal, non-exclusive, non-refundable, non-transferable license to use the report for research purposes only 

pursuant to the terms and conditions of this agreement. Wood Mackenzie retains exclusive and sole ownership of each report disseminated under this 

agreement. User agrees not to permit any unauthorized use, reproduction, distribution, publication or electronic transmission of any report or the 

information/forecasts therein without the express written permission of Wood Mackenzie. Users purchasing this report may make a report available to 

other persons from their organization at the specific physical site covered by the agreement, but are prohibited from distributing the report to people 

outside the organization, or to other sites within the organization.

Disclaimer of Warranty and Liability

Wood Mackenzie has used its best efforts in collecting and preparing each report.

Wood Mackenzie its employees, affiliates, agents, and licensors do not warrant the accuracy, completeness, correctness, non-infringement, 

merchantability, or fitness for a particular purpose of any reports covered by this agreement. Wood Mackenzie, its employees, affiliates, agents, or 

licensors shall not be liable to user or any third party for losses or injury caused in whole or part by our negligence or contingencies beyond Wood 

Mackenzie’s control in compiling, preparing or disseminating any report or for any decision made or action taken by user or any third party in reliance on 

such information or for any consequential, special, indirect or similar damages, even if Wood Mackenzie was advised of the possibility of the same. 

User agrees that the liability of Wood Mackenzie, its employees, affiliates, agents and licensors, if any, arising out of any kind of legal claim (whether in 

contract, tort or otherwise) in connection with its goods/services under this agreement shall not exceed the amount you paid to Wood Mackenzie for use 

of the report in question.
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