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Introduction
Energy storage holds the key to the decarbonization of the power
sector because it allows renewable power to meet demand as
and when it is needed.

In the absence of reliable and economically feasible ways to store
surplus output, much of this intermittent renewable power is
curtailed.

The scientific consensus shows that to avoid the worst effects of
climate change, humanity must slash greenhouse gas emissions.
Since the power sector is responsible for a large part of these
emissions, ambitious programs have been implemented globally
with the aim of replacing fossil-fired, carbon emitting, power
plants with renewable means of generation such as solar PV and
Wind.

Additionally, PV produces zero power at night and since Wind
patterns aren’t entirely predictable, operators must rely on other
types of generation to meet night-time demand.

PV and Wind are the most deployed renewable energy
technologies. Both have well-established track-records of
successful performance and are also the most affordable
generation technologies, in many cases beating coal and natural
gas on price. However, PV and Wind have a major drawback: they
only produce electricity when the wind blows and the sun shines.
Unfortunately, the availability of sun and wind has little to do
with electricity consumption patterns, so Wind and PV often end
up producing either too much or too little electricity compared to
demand.

The mass adoption of energy storage technologies would pave
the way for the decarbonization of the power sector by making
intermittent power dispatchable, solving the variability
challenge, and enabling the deployment of renewable
electricity to meet night-time demand.
In this briefing we provide some key insights on the development
of the energy storage market, with a focus on bulk storage
technologies. The first part of this briefing analyzes molten salt
thermal energy storage, and then moves on to electrical storage
technologies such a batteries. The second part provides a
summary of a survey conducted among key stakeholders about
the appetite for investment in energy storage. Finally, this
document provides a snapshot of four storage markets to look
out for in 2019 and beyond.
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Positioning of Energy Storage Technologies
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CSP with Molten Salt Thermal Energy Storage

Concentrated Solar Power with Molten Salt
Thermal Energy Storage (MWe)
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There are 37 Operational CSP projects with Molten Salt
Thermal Energy Storage Systems, which add up to 2.7 GW.
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These projects have, on average, 7 equivalent hours of
storage capacity.
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Concentrated Solar Power with Thermal Energy Storage(CSP
TES) accumulates heat in molten salt tanks. Stored heat can
them be converted into electricity by means of a power
block, like in any other thermal power plant. The key
difference is that the heat in CSP TES plants comes from
concentrated solar radiation rather than fossil fuel
combustion. Stored heat can easily be deployed to provide
power whenever demand requires it, making CSP TES a
dispatchable renewable technology.
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Capacity Under Construction
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* Includes projects which 50 MWe or larger

At 12 hours, average equivalent hours of storage are much
higher in CSP projects under construction. There are 15 such
projects, totaling 1.4 GW.
Source: ATA Insights

Energy Storage Status Overview
Global electricity storage MW-level projects by status to Feb 2019 (MW)*
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Announcements of electricity storage projects (MW)

5.3 GW of storage capacity had been announced by the end of 2018,
almost double than the previous year, providing another indicator of
growth in the storage energy market.
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Lithium-ion batteries as a proportion of all projects with confirmed technology*
Among all technologies, lithium-ion battery storage technology dominates new storage
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MW-level Electricity storage projects per region, according to status as of Feb 2019
(MW)
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MW-level Electricity storage projects per country as of Feb 2019 (MW)
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The energy storage market is global, as all
countries which are decarbonizing power
generation are grappling with the challenges
posed by the variability of renewable sources of
energy such as PV and Wind. Storage systems
offer one answer to these challenges.
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Global top 20 electricity storage system integrators (MW)
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account for 58% of storage capacity
593

294 270
251

208 195
176 165
141 139 131 118
108 101

90

82

78

66

56

Source: Clean Horizon

Energy Storage Status Overview
Trends in Electricity Storage
 Costs remain high: battery module manufacturers’
costs for a 1-hour system stand at $ 250K per MWh,
Full EPC costs for an equivalent system are $ 500K
per MWh
 Battery module costs have decreased by 20%
(CADR) in the last few years: capacity shortages are
likely to slow down the rate at which costs decrease
but new capacity additions in 2020 is expected to
accelerate cost reductions
 Balance of Plants and EPC Costs are likely to
remain the same for the foreseeable future

 Storage is an equity driven business and lenders are
still cautious. This is partly due to inherent risks of
projects exposed to fluctuations in electricity
markets. Additionally, smaller projects, such as those
in islands and in developing countries, are generally
seen as too risky by mainstream lenders.
 Lenders favor projects with long-term, bankable
Power Purchase Agreements (PPAs): But these
projects are rare; a good example are the French
Islands projects, typically smaller projects with a
CAPEX under € 10 million, which have 20 to 25-year
PPAs with EDF as an off-taker. Also, in California 10 to
20-year PPAs can be negotiated with utilities under
the AB2514 mandate

Source: Clean Horizon

Energy Storage Survey 2019
Conducted in June 2019. 329 respondents. Scroll down to see the survey summary

Source: ATA Insights

Q 2. Which country are you based in? (N=329)
Africa; 10%

Middle East; 10%

Europe; 44%
Asia; 13%

Americas; 23%
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Q 3. Which of the following statements most applies to you? (336 unique responses)

I am analyzing energy storage technology options for a third party (e.g. client); 47%

I have already invested in or deployed energy storage systems; 25%

I am considering investing in or deploying energy storage systems; 22%

I'm not interested in storage at all; 5%

Other;…
Source: ATA Insights
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Q 4. What is the main application of the storage systems that you have deployed or will
deploy? (1113 unique responses)
Excess wind and solar generation
Peak shaving
Back-up power
Frequency regulation
Load management
Uninterruptible Power Supply
Mini-grids
Co-located renewables firming
Ramping / Spinning Reserve
Load following
Arbitrage
Voltage or reactive power support
Transmission / distribution deferral
Other

Source: ATA Insights
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Q 5. Which large scale energy storage technologies have you deployed or will you
deploy and/or invest in? (732 unique responses)
Lithium Ion (Li-Ion)
Thermal Energy Storage
Flow Batteries: Redox
Pumped Hydro
Flow Batteries: Vanadium Redox (VRB)
Solid State Batteries: Nickel Cadmiun (NI-CD)
Other
Solid State Batteries: Sodium Sulphur (NAS)
Solid State Batteries: Electrochemical Capacitors
Flow Batteries: Iron Chromium (ICB)
Compressed Air Storage
Flow Batteries: Zinc Bromine (ZNBR)
Gravity Storage
Flywheels
Hydrogen
I Don't Know

Source: ATA Insights
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Q 6. What are the main reasons for you to deploy or invest in storage? (445 Unique responses)

Favourable economics: Storage technologies are more cost effective than alternative technologies; 43%

Testing the technology; 32%

Government incentives; 13%

Other; 12%
Source: ATA Insights
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Q 7. From your point of view, what are the main challenges to investing in storage?
(438 unique responses)

Unfavourable economics: Storage technologies are not cost effective compared to alternative technologies; 41%

Government policy is unfavorable to storage; 28%

Other; 15%

I can't find the right storage technology solution
for my needs; 15%

I don't really need storage
technologies; 1%
Source: ATA Insights
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Q 8. In which countries would you deploy energy storage systems? Top 20
(692 unique responses)

Spain
India
USA
Mexico
Chile
Australia
Germany
South Africa
UK
UAE
Brazil
France
Morocco
Colombia
Sweden
Saudi Arabia
Jordan
China
Argentina
Portugal

Source: ATA Insights
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Four Markets to Watch
France, South Africa, South Korea, United States
Scroll down learn more about these markets
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Electricity Storage Markets to Watch
France
 Increasingly clear rules and lowering of entry barriers
 A frequency regulation market (Frequency Containment
Reserve) of about 561 MW
 Producers and demand response providers are
remunerated for being available so that the system always
has enough capacity margin.
 Energy storage participation clarified in December 2018:
o 70% de-rating factor for batteries, leading to an
additional revenue of 12.6 k€/MW/year (based on
2018 auction prices)
o 7-year contracts auctioned at a fixed price will be
available

Cumulative installed energy storage capacity in France (MW)
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 French Overseas Territories bring additional market
opportunities of about 100 to 200 MW

Source: Clean Horizon
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Electricity Storage Markets to Watch
South Africa
 Ambitious renewable targets aim to alleviate the dependency to coal and cope with the 35 GW peak demand:
o 2.4 GW of intermittent renewables installed today
o 18 GW of renewables by 2030
o 55 GW of renewables by 2050
 The World Bank dedicated more than USD 5 billion in funding by 2025 for storage.
 Storage projects estimated at 1440 MWh
 Eskom’s monopoly over the energy market limits opportunities for developers

Source: Clean Horizon
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Electricity Storage Markets to Watch
South Korea
 Utility-scale energy storage capacity is expected to
grow from 400 MW in 2017 to 1,000 MW by 2030
 The current behind-the-meter energy storage
scheme available till 2020
o Offers up to 50% reduction on recharging costs
o Capacity-dependent weighting factors (the
higher the capacity, the higher the pay)
 Over 210 MW of energy storage have already been
installed under this scheme
 Following a Ministry of Trade, Industry and Energy
recommendation, 650 MWh of energy storage will
be dedicated to peak load reduction in public
institutions (peak loads higher than 1 MW) by 2020

Source: Clean Horizon
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Electricity Storage Markets to Watch
United States of America
 Three main states are leading the way in energy storage
development through remarkable energy efficiency budgets:
o California: $1.4 billion/year
o Massachusetts: $620 million/year
o New York: $450 million/year

 Investment Tax Credits provide an attractive investment

 New York is one of the most ambitious states in the United
States with targets of 1,500 MW of energy storage by 2025 and 3
GW by 2030
 Massachusetts has set an energy storage target of 200 MWh by
January 1, 2020, with a potential future target for 1,000 MWh by
2025
 Massachusetts became the first state to make battery energy
storage eligible for energy efficiency incentives

Source: Clean Horizon
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