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The increasing share of intermittent renewables leads to a higher need for 
dispatchable capacity in the system 

Europe’s capacity mix sees a rapid buildout of renewables to meet rising 
demand, at the expense of coal and nuclear in Aurora’s likeliest market view

The increase in intermittent renewables will lead to more sudden changes in 
output, creating a need for flexible capacities

1) Europe is defined here as EU27 countries minus Malta and Cyprus, plus UK and Norway. 2) Flexible includes batteries, thermal peakers, hydrogen peakers, DSR, CHP and pumped storage. 3) Gas CCGT includes abated thermal H2 CCGT and Gas CCS. 4) 
Other thermal includes CHP and peat. 5) Other renewables includes biomass, BECCS, hydro  and marine. 6) Based on the hourly variations of non-dispatchable renewables.  

Ramping requirements in Germany6

GW/hour

▪ With increased renewables deployment more flexibility will be required to 
tackle increasing imbalances. This will in turn exacerbate the need for 
flexibility markets

▪ Batteries are well suited to provide the needed flexibility
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Even though costs for battery main inputs have risen by up to 574% in the 
past year, we expect costs to decrease by ca. 57% in the long run

Li-ion battery total system costs – 2h asset1

EUR/kW real 2021
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1) Research is based on benchmarking across our market base. 
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Balancing, wholesale and capacity markets are the key sources of 
revenues for batteries that optimise their dispatch based on prices 

Market

Description

▪ Platform to buy and sell power 
to meet demand

▪ Every hour and is contracted 
one day before delivery (Day-
Ahead) and continuously 
(Intraday)

▪ Measure to secure grid stability
▪ Flexibility providers get revenue 

through capacity payments

▪ Exists to ensure grid stability, gets 
activated after the FCR

▪ Energy will be procured via the 
European platform PICASSO, 
TSOs are in charge of procuring 
capacity 

▪ Capacity markets reward 
capacity to ensure security of 
supply 

▪ Batteries are allowed to 
participate with a derating 
factor

Revenue stream ▪ Arbitrage ▪ Capacity payment ▪ Capacity and energy payment ▪ Capacity payment

Wholesale (Day-Ahead/Intraday) Primary Reserve Secondary Reserve Capacity Markets
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Regulatory and political developments could entail market design 
changes that boost the development of batteries further

1) Research 

Support for flexible capacities

▪ A higher share of volatile renewable generation 
and the plan to reduce gas dependency leads to 
a need for dispatchable capacity

▪ Potential market design developments could be 
additional capacity markets in EU in the next 2-
5 years

▪ Policy makers could launch support schemes for 
longer-duration storage to increase flexibility 

European Regulation
▪ After the Clean Energy Package in 2018, storage is also addressed in the reform of Renewable Directive (RED III) and its role to provide 

needed flexibility is acknowledged. REDIII states that market design should not discriminate against storage and allow it to provide flexibility 
and balancing services to the system 

▪ With the ongoing energy cost crisis, storage has an important role to play to bring flexibility to the system

▪ With increasing share of renewables, grid 
management becomes a more challenging task 
for system operators

▪ Congestions within the country will increase, i.e. 
between northern and southern Germany

▪ Batteries can provide flexibility, alleviate 
congestions and provide virtual power lines 

Locational value of batteries
Models
& Data
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Aurora provides data-driven intelligence for the global energy 
transformation and offers various flexibility services 

8 Offices
Oxford | Berlin | Madrid |Athens 
Paris Sydney | Austin | Oakland 

300+
market experts

600+
subscribing companies

120+
transactions supported in 2021

We provide insights into the most attractive markets for batteries 2

European Battery Market 
Attractiveness Report

▪ European Battery 
Market Trends

▪ Policy and Regulatory 
Environment

▪ Battery Storage 
Business Models and 
Values Drivers

▪ Battery Economics 
and Business Cases

In addition, we offer bespoke battery business case calculations 3

Based on flex market price forecasts and input parameters:

▪ CAPEX/OPEX

▪ Duration and efficiency

▪ Lifetime and cycles 

▪ Entry year

Source: Aurora Energy Research 

Aurora offers energy market modelling across multiple countries1

Find out more:
Henrike Sommer, Associate

henrike.sommer@auroraer.com 
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General Disclaimer
This document is provided "as is" for your information only and no representation or warranty, express or implied, is given by Aurora Energy Research Limited and its
subsidiaries Aurora Energy Research GmbH and Aurora Energy Research Pty Ltd (together, "Aurora"), their directors, employees agents or affiliates (together, Aurora’s
"Associates") as to its accuracy, reliability or completeness. Aurora and its Associates assume no responsibility, and accept no liability for, any loss arising out of your use
of this document. This document is not to be relied upon for any purpose or used in substitution for your own independent investigations and sound judgment. The
information contained in this document reflects our beliefs, assumptions, intentions and expectations as of the date of this document and is subject to change. Aurora
assumes no obligation, and does not intend, to update this information.

Forward-looking statements
This document contains forward-looking statements and information, which reflect Aurora’s current view with respect to future events and financial performance. When
used in this document, the words "believes", "expects", "plans", "may", "will", "would", "could", "should", "anticipates", "estimates", "project", "intend" or "outlook" or other
variations of these words or other similar expressions are intended to identify forward-looking statements and information. Actual results may differ materially from the
expectations expressed or implied in the forward-looking statements as a result of known and unknown risks and uncertainties. Known risks and uncertainties include but
are not limited to: risks associated with political events in Europe and elsewhere, contractual risks, creditworthiness of customers, performance of suppliers and
management of plant and personnel; risk associated with financial factors such as volatility in exchange rates, increases in interest rates, restrictions on access to capital,
and swings in global financial markets; risks associated with domestic and foreign government regulation, including export controls and economic sanctions; and other
risks, including litigation. The foregoing list of important factors is not exhaustive.

Copyright
This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright material of Aurora, unless otherwise stated.
This document is confidential and it may not be copied, reproduced, distributed or in any way used for commercial purposes without the prior written consent of Aurora.

Disclaimer and Copyright
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