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Sources: AG-Energiebilanzen, Fraunhofer ISI

Industrial heat consumption, representing a third of German demand, is 
dominated by fossil fuels, presenting an opportunity for heat

1) Temperature breakdown estimated based on Fraunhofer study Langfristszenarien 3, 2019.
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▪ The industrial sector is the largest consumer of medium and high-
temperature heat, which are harder to abate and mainly supplied by 
fossil fuels, indicating a promising opportunity for heat storage.

▪ While all low-temperature heat demand can be easily electrified, only 
50% of medium-temperature heat and 10% of high-temperature heat 
demand can be electrified through already available technologies.

▪ In total, based on current industry demand, electrification can cover 
around 35%, i.e. 145 TWhth, with 54% of this heat coming from medium 
and high temperature.
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With 64% of German 
heat demand, residential 
and commercial sectors 
rely on low-temperature 
heat, which is easy to 
decarbonise.

Breakdown of heat demand in Germany in 2023
TWhth
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▪ Established heat storage 
technologies such as hot water 
tanks are already widely utilized 
in the residential sector to 
produce low-temperature heat.

▪ Other storage technologies such 
as molten salts, rock bed 
storage or thermochemical 
storage provide low-carbon 
solution for medium- and high-
temperature process heat, 
crucially needed for 
decarbonizing the industry 
sector.

▪ Though such technologies have 
not yet become fully 
commercial, their flexibility 
could contribute to a robust 
energy system.

Sources: Aurora Energy Research

Heat storage technologies are diverse, with each covering a specific 
range of temperature; High temperature requires higher CAPEX 
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Selected heat storage technologies & use cases

Hot water tanks

Molten salts

Packed bed/Rock/Brick and concrete

Steel Block storage

Phase change materials

Thermochemical storage
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▪ Electric heating is profitable when electricity is cheaper than gas

▪ Heat storage can increase the amount of heat delivered by electricity, 
further supporting heat decarbonisation.

▪ Assuming the electrification 
potential of the industry sector 
of 145 TWhth (2023) stays 
constant and considering the 
market conditions (electricity v. 
gas prices + ETS), we would 
expect around 73 TWhth of heat 
covered by electricity sources.

▪ This is only possible when 
optimizing the electricity feed-in 
from DA, ID and aFRR energy.

▪ When charging only from from 
the Day-ahead, electricity is 
cheaper only in 21% of hours.

Source: Aurora Energy Research

For 2025, electricity is projected to be cheaper than clean gas during 
64% of hours, when using DA, ID and aFRR energy down

1) The price of clean gas is defined as the sum of natural gas price and the ETS price for the carbon content of gas
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Comparison of profitable hours for heat production between clean gas1 and electricity in 2025
Number of hours

8.760

Hours in year

6.900

Clean gas cheaper 
than Day-ahead

DA cheaper 
than clean gas

3.740

Inclusion of ID 
and aFRR energy

DA, ID or aFRR energy 
down cheaper than gas

1.860

5.600 
(64% of total hours)

+201%
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▪ The heat output provided by 
electricity is less than the 
number of hours during which 
electricity is cheaper than gas, 
due to grid fees and taxes 
applied to electricity.

▪ Here, we account for variable 
grid fees of 5.8 €/MWh in 
addition to 1.89 €/MWh in taxes 
and levies on electricity, 
assuming the highest available 
exemptions. Fixed grid fees 
amount to 88.9 €/kW per year.

▪ Regarding gas, no extra grid fees 
are considered, based on the 
assumption of full exemption.

Sources: Aurora Energy Research

Heat storage is profitable when optimising across various markets 
and utilising discounts offered under § 19 Abs. 2 StromNEV

1) Business cases assessed based on the following assumptions: COD: 2027, discharging capacity: 5MWth, 0% degradation rate, 20 years of lifetime, 100% availability, charge : discharge proportion 
– 2:1.

get enspired! 2025 – Heat storage

38 41

+8%

Share of heat from electricity with different storage attachments – different configurations
%

5h storage 10h storage

Necessary reduction in fixed grid fees to reach an IRR of 10%
%

31

44

The § 19 Abs. 2 StromNEV grants up to 80% discount in the 
fixed grid fee portion for consumers who avoid peak hours. In 
this case, a reduction of only 44% in grid fees would result in an 
IRR of 10% for the 10-hours storage duration.



6

Aurora_2021.1

Heat storage, together with a flexible electricity charging strategy, can help 
decarbonise the industrial sector without breaking the bank on energy costs

The industrial sector accounts for one-third of Germany’s heat demand, predominantly met by fossil fuels. In 2023 alone, 
the amount of heat that can be electrified was approximately 145 TWhth.

Implementing heat storage increases the volume of heat supplied via electricity, thereby improving the potential for 
decarbonisation within the industrial sector.

However, technologies capable of storing medium and high-temperature heat are still in early development stages and 
involve relatively high capital expenditure. 

The business case of heat storage is most competitive to gas when fully leveraging its flexibility—i) sourcing electricity 
across all available markets (DA, ID, aFRR) and ii) optimising grid fees by avoiding peak load hours.

Key takeaways
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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 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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