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1 Storage, demand-side flexibility and low carbon flexible power generation

Homegrown wind and solar power are becoming a pillar of Europe ’s 
e n e r gy  syst em ,  a nd  a  mass i v e  e l ectr i f i cat i o n  o f  e n d  us es  i s 
expected in the coming years. This paper provides insights the role 
of local stakeholders - c it izens, local authorit ies, SMEs, etc. - in 
providing fossil-free flexibil ity to contribute to energy security 
and affordabil ity in this fast-moving context, and how it brings 
local stakeholders to the centre stage of the EU’s energy system. 
The paper concludes with pol icy recommendations.

Execut ive summary 

1. �A decarbonised energy system based mainly on renewable energy and end-use electrification 
will:
» Make the EU less vulnerable to geopolitical risks and to energy price volatility.  
» ��Increase the share of variable renewable energy sources in Europe’s energy mix.

2. �Fossil-free flexibility1 is a central piece of the puzzle in building a secure, affordable and 
decarbonised EU energy system. However: 
» �Financial and political support for fossil based flexibility remains too strong, keeping prices 

high, while legal barriers and lack of funding slow the deployment of fossil-free flexibility.
» �Energy storage is a mature technology, ready for rapid deployment, yet the potential of de-

mand-side flexibility remains largely untapped, despite being cost-effective and free from 
grid-constraint.

3. �Through their key role in fossil-free flexibility and decentralised production, local stakeholders 
(municipalities, citizens, SMEs, etc.) are crucial for an affordable, secure and sustainable en-
ergy system.

4. �Microgrids can provide consumers with resilience in the event of grid issues. They can also 
provide grid operators with a solution for demand-side flexibility and free up grid capacity.

5. �They are still many actions that the EU and Member states can take to enable fossil-free flex-
ibility and allow local stakeholders to play their part.

Key Messages
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The way to ensure the security of the European en-
ergy system is significantly changing as the energy 
transition progresses and fossil fuel generators are 
phased out. Other less desirable developments are 
also impacting energy security, such as the effects 

of climate change, cyberattacks and an unstable ge-
opolitical context, which threatens the integrity of 
European territory and its energy infrastructures. 

2 �https://ember-energy.org/latest-updates/eu-member-states-target-66-renewable-electricity-by-2030-slightly-short-of-the- 
repowereu-69-goal

Before the arrival renewable of wind and solar pow-
er, energy security in Europe mainly meant ensuring 
access to fossil fuels – most of which were import-
ed from outside the EU – as well as maintaining the 
infrastructure needed to transport them and oper-
ate large power plants. Energy security thus relied 
almost exclusively on energy imports and on a cen-
tralised, controllable system of production, owned 
by a small number of actors and able to easily adjust 
to demand.

The EU energy system is undergoing a profound 
transformation. Although fossil fuels still dominate, 
especially in the heating and transport sectors, re-
newable energy sources accounted for 19% of the 

EU energy supply mix in 2023. This share must 
reach at least 42.5% by 2030 to put Europe on track 
for climate neutrality by 2050. In the power sector, 
renewables are on course to generate 66% of EU 
electricity by 20302, up from 44% in 2023.

Massive end-use electrification is another key 
transformation expected in the EU energy system, 
although it has not yet materialised. In 2025, elec-
tricity demand remained 4% below 2019 levels. Nev-
ertheless, electricity has the potential to replace 
most fossil fuel demand (see the 
figure below).

Energy secur ity is  evolv ing

Renewables and electr if icat ion are reshap ing the energy system

Source: https://ember-energy.org/app/uploads/2025/04/Slidepack-Energy-Security-in-an-Insecure-World.pdf
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This matters for energy security. In 2024, 81% of the 
electricity consumed in the EU was homegrown 
(nearly 100% by 2040)3. Increasing the share of elec-
tricity to 50% of the EU's final energy consumption 
by 2040, compared to 23% today, would eliminate 
nearly two-thirds of fossil fuel imports4. Geothermal 

energy represents another major, homegrown re-
newable resource that remains largely underexploited 
for heating and power generation, despite its strong 
potential to displace fossil fuels. 

Renewable energy sources have the advantage of 
being available locally. As their deployment contin-
ues to grow, concerns over the availability of energy 
resources and dependence on foreign countries di-
minish. Today, Europe remains one of the most energy-
import-dependent regions in the world (see the fig-
ure below). Thus electrifying end uses and producing 

domestic renewable energy would significantly 
strengthen Europe’s energy security by making its 
energy system more autonomous and less exposed 
to geopolitical risks such as wars or trade disrup-
tions—an advantage that is crucial in today’s con-
text of instability.

3 �https://ember-energy.org/app/uploads/2025/10/Report-electrification-and-security.pdf
4 https://strategicperspectives.eu/wp-content/uploads/2025/12/Boosting-Electrification-in-Europe.pdf

Strateg ic  ga ins br ing new system challenges

Source : https://ember-energy.org/app/uploads/2025/04/Slidepack-Energy-Security-in-an-Insecure-World.pdf
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The war in Ukraine has highlighted another key as-
set of renewable energy systems: their decentral-
ised nature. Built around many small, distributed 
generation units, they offer greater resilience and a 
strategic advantage, as they are far harder to dis-
rupt than energy systems reliant on large, central-
ised power plants and major storage or transport 
infrastructures. For instance, In Kharkiv, one of 
Ukraine’s largest cities nearly 90% of thermal ca-
pacity has been neutralised. Modular cogeneration 
units, local renewables, and autonomous systems 
have therefore become essential for keeping water 
pumps and heating systems in high-rise buildings 
functioning. The shift to a distributed model has en-
hanced the city’s security as smaller, renewable as-
sets, are not only more flexible; they are also harder 
targets than large plants. 

On the flip side, producing power with variable re-
newables such as wind and solar is not fully control-
lable as it is highly weather-dependent, and end-use 
electrification may just further amplify this variability. 

As a result, adequacy—defined as the ability of the 
electricity system to meet current and projected de-
mand—becomes more complex both to achieve and 
to assess5. 

In addition, the International Energy Agency (IEA) 
identif ies the increasing frequency of extreme 
weather events driven by climate change as a key 
source of adequacy risks in many regions, including 

Europe. The European Environment Agency (EEA) 
raises similar concerns, noting that both the likeli-
hood and the impact of extreme weather events will 
vary across European regions6. For example, several 
power generation, transmission, and distribution as-
sets in Southern Europe are particularly vulnerable to 
rising heatwaves and declining water availability7.

Infrastructure security is also becoming a growing con-
cern in an increasingly unstable geopolitical context. 
Different assets are at risk of extreme weather events, 
cyberattacks or sabotage : gas (e.g. Nord Stream) or 
electricity grid infrastructure8 , nuclear power plants 
(e.g. Zaporijjia in Ukraine), some offshore wind farms 
(e.g. in the North and Baltic Seas9, etc. 

In summary, while the growing use of renewable en-
ergy reduces some vulnerabilities of the European 
energy system, it also creates new ones. 

In this context, flexibility must become the cor-
nerstone of the European energy system, as it is 
essential to mitigating some of these emerging 
risks and ensuring a secure, affordable, and sus-
tainable energy supply. Before exploring why, it is 
necessary to define this broad concept more pre-
cisely.

5 �https://www.acer.europa.eu/sites/default/files/documents/Individual%20Decisions_annex/ACER%20Decision%2002-2022%20-%20Annex%20
I%20-%20Detailed%20ERAA%202021%20review_0.pdf

6 https://www.eea.europa.eu/en/analysis/publications/adaptation-in-energy-system
7 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
8 �https://eudsoentity.eu/news-knowledge/dso-entity-publishes-new-report-on-the-key-role-of-electricity-distribution-grids-in-

strengthening-the-resilience-of-europes-energy-system
9 �https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
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Flexibility is a broad and multidimensional concept. 

First, flexibility is the ability of an electricity system 
to adjust to the variability of generation and con-
sumption patterns and to grid availability10. 

While adequacy policies (e.g. Capacity Remuneration 
Mechanisms) are mainly focus on covering demand 
peaks, flexibility deals with both supply and demand 
fluctuations. This makes flexibility increasingly im-
portant within a European power system that expe-
riences increasingly frequent episodes of excess 
electricity, which can cause grid congestion, negative 
prices, and curtailment to keep the grid balanced. 

Second, flexibility solutions are activated by an ex-
ternal signal, such as dynamic tariffs, or grid opera-
tor notification. Some resources may have flexibility 
for their own sake but not responding to external 
actors/needs11. As a result, activities such as self-con-
sumption cannot be considered as flexibility re-
source.  

Finally, flexibility encompasses temporary actions 
that are implemented under limited timeframes (see 
below). This excludes, for instance, energy efficien-
cy as a flexibility resource. 

» �Seconds or minutes (sub-hourly needs): to ensure 
real-time balance between supply and demand, in 
order to contain or restore the grid frequency in 
case of forecast deviations

» �Daily: to integrate mostly solar PV production and 
demand variability during the day  

» �Weekly: to integrate mostly wind production and 
demand variability during the week 

» �Seasonal: to integrate solar PV, wind and hydro-
power production and demand variability across 
the seasons12

Inter-annual variability (colder winter, hotter sum-
mer…) affects particularly adequacy needs, although 
it also must be considered to estimate flexibility 
needs in shorter timeframes (seasonal and weekly)13. 

Flex ib i l ity needs are growing 
What flex ib i l ity means? 

Flex ib i l ity takes place under d ifferent market t imeframes 

10 �https://eur-lex.europa.eu/eli/reg/2024/1747/oj
11 https://www.sciencedirect.com/science/article/pii/S037877962100002X
12 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
13 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
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Flexibility solutions fall into three categories:

FLEXIBLE POWER GENERATION
» �Flexible fossil generation
The main technologies used are open and combined 
cycle gas turbines, which currently deliver most of 
the flexibility14. To a much lesser extent, there are 
also combustion engines fuelled by other fossil en-
ergy sources, such as oil generators.

» �Renewable flexible generation
This includes dispatchable renewable electricity 
generation: hydropower, power generation using bi-
omass, biogas or green hydrogen. Wind and solar 
can also provide flexibility by curtailing production. 
This may be total, stopping all generation for a short 
period, or partial, where a set percentage of output 
is permanently or temporarily limited, depending on 
the grid operator’s needs15. By combining dispatcha-
ble and curtailable renewable generation, these 
practices allow renewables to provide many of the 
same flexibility services as thermal gas plants16. 
However, curtailment can undermine a generation 
asset’s business model unless it is financially com-
pensated (e.g., through a premium), paid for in flexi-
bility markets (for grid congestion, frequency or 
voltage regulation, etc.), or is limited enough that its 
impact on the business model is negligible. From 
the grid operator perspective, it might be a more 
cost-effective solution compared to grid expansion, 
which are usually expensive (page 14)17.

DEMAND-SIDE FLEXIBILITY 
It’s the ability to adjust electricity consumption in 
terms of both time and magnitude in response to de-
mand or supply peaks18.

» �Sub components of demand side flexibility 
» �Load shifting: Moving consumption from high 

price/peak periods to low price/off peak periods.

» �Load curtailment: Temporarily turning off or re-
ducing non critical consumption to relieve the grid.

If the demand-side-flexibility activity is contract 
based or incentivised by a price signal, it will be cov-
ered under the heading of demand response19. 

» �Main enabling demand-side flexibility technologies
The main assets that can provide demand-side flex-
ibility are heat pumps, electric boilers, storage sys-
tems20 and industrial processes. 

They can operate efficiently thanks to several tech-
nologies:

» �Smart meter: meter that provides (almost) gran-
ular consumption and production data that ena-
bles monitoring, control, and optimisation of 
energy use in response to grid conditions and 
price signals.

» �Smart appliance control: technology that au-
tonomously adjusts devices’ (HVAC, washers, 
dryers) operation based on signals. It’s a device 
level tool.

» �Energy management system: technology that 
integrates data from smart appliances, batter-
ies, PV, HVAC, etc., and runs optimisation/fore-
casting algorithms to coordinate all these devic-
es simultaneously.

» �Most demand-side flexibility is aggregated be-
cause of scale

While all types of consumers (industrial, commer-
cial and residential) can technically provide de-
mand-side-flexibility individually to the electrical 
system. However, except for some large industrial 
consumers,  they usually do so through an aggrega-
tor to have an impact on the grid, since they are  
too small on their own.

The core flex ib i l ity act iv it ies 

14 �https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
15 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
16 https://www.brattle.com/wp-content/uploads/2026/02/Clean-Flexibility-Opportunities-in-Europe.pdf
17 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
18 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
19 https://www.iea.org/energy-system/energy-efficiency-and-demand/demand-response
20 �https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/10/electricity-grids-and-secure-energy-Buidlinds a 

transitions_9559dcb0/455dd4fb-en.pdf
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TenneT, the Dutch TSO, and six regional DSOs creat-
ed in 2019 the GOPACS platform to jointly purchase 
flexibility for congestion management. When a grid 
segment may congest, the grid operator posts a call 
on GOPACS, flexibility providers send flexibility 
bids, and the platform communicates to them ac-
cepted bids with activation details. The Electricity 
Network Code allows aggregator for <1 MW assets 

to participate, and long term capacity products to 
be traded. As a result, local stakeholders play key 
roles in reducing grid congestion by using flexi-
bility assets (heat pumps, batteries, etc.) to pro-
vide flexibility through aggregators. About 20 
market parties now trade on GOPACS, with 114–
181 GWh traded annually.

NESO, the British TSO, launched in 2023 a day ahead 
and intraday marketplace to relieve congestion on 
Scotland’s transmission boundaries. By harnessing 
local flexibility, it provides a cost effective alter-
native to the national Balancing Mechanism, ena-
bling small consumers and producers to reduce 
grid congestion, through distributed resources 
such as EV chargers, residential demand response, 

and small scale generation. Its purpose is mainly 
to manage episodes of surplus renewable power in 
specific areas. In 2024 NESO ran a pilot initiative 
within LCM system, where households in Scotland 
adjusted the timing of their electricity use to absorb 
excess wind power generation. Over a 10-day period, 
3 megawatts of demand response were contracted.

This community-based flexibility project - devel-
oped by Enostra - brings together local producers 
and consumers within the same territory. It oper-
ates by coordinating electricity use from house-
holds, small businesses, and public buildings 
equipped with renewable generation, batteries, and 
flexible loads. Through an energy management sys-

tem, consumption and production are monitored in 
real time to shift demand when renewable energy is 
available. This flexibility is traded to the local DSO 
(Areti) to cover day ahead and daily flexibility needs. 
The project is implemented at neighbourhood 
scale, creating a local energy perimeter that re-
duces stress on the grid. 

GOPACS (The Netherlands) 

Local Constra int Market ( LCM)  (Scotland)

Romaflex ( Italy )
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To enable grid connection for a new district (4,000 
new homes), the Merwede housing development 
project entered into a group electricity contract 
with the local DSO (Stedin). The contract foresees a 
series of innovative measures, based on the grid-in-
teractive housing method. It provides an optimised 

blend of energy efficiency, energy storage, renewa-
ble energy, and demand-side flexibility technologies 
enabled through smart appliance and energy man-
agement systems. This results in a lower, “flatter,” more 
flexible energy consumption profile, requiring less grid 
capacity and making grid connection easier21.

Gr id  interact ive bu i ld ings (Utrecht ) 

Utrecht has launched the first V2G car sharing ser-
vice in Europe, turning its fleet of electric vehicles 
into a flexibility resource. In partnership with local 
authorities, energy suppliers, and the car sharing 
operator, the initiative allows drivers to charge 
their vehicles when solar energy is abundant and 
discharge stored electricity back into the grid 

during peak demand. This is particularly effective 
in Utrecht, where 35% of rooftops are fitted with so-
lar panels. The pilot, which began in early 2024, inte-
grates a fleet of 50 V2G cars equipped with a smart 
appliance that coordinates charging and discharg-
ing schedules in real time.

Utrecht energ ized :  Car shar ing V2G (the Netherlands)

21 �https://rmi.org/our-work/buildings/pathways-to-zero/grid-interactive-energy-efficient-buildings

Storage can act as both a producer, injecting power, 
and a consumer, absorbing power. This makes it a 
bridge between production-side and demand-side 
flexibility. Storage solutions can also cover all time-
frames. The main storage technologies are:

» �Batteries: these are increasingly being installed at 
both utility scale – connected to the grid – and 
behind the meter – off-grid – in industrial, com-

mercial and residential buildings, as well as co-lo-
cated with renewable energy installations. 

» �Mobile batteries (EVs): while a standard EVs’ 
smart charging can only deliver flexibility by 
charging during production peaks, Vehicle-to-grid 
(V2G) technology is able to operate to both take 
off and feed electricity into the grid.

Storage as a cross cutt ing flex ib i l ity asset
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UTE, the Uruguayan TSO, exploits the flexibility 
potential of Uruguayan households equipped with 
electric boilers by providing smart plugs that allow 
residents to programme water heaters through a 
mobile application. Households can monitor their 
consumption and remotely switch on their boiler 
when electricity prices are low. UTE can also use 
the data collected through the smart plugs to re-
motely switch off boilers for very short periods 
when local grid overloads are identified, without 

compromising the warm water availability for 
households. UTE also monitors heaters’ energy con-
sumption to identify potential malfunctions and in-
form users. In 2024, the number of brief power inter-
ruptions to water boilers imposed by UTE within the 
programme was estimated at 1,600. 87% of residen-
tial boilers in Uruguay are electric, accounting for 
more than one third of total household energy con-
sumption in the country. Therefore, the impact of 
such practices can be substantial.

Opt im is ing gr id  load w ith smart water heaters (Uruguay )

Denmark offers many examples of district heating 
that uses renewable electricity to produce heat at 
off-peak times, when prices compete with biomass 
or gas prices, or when other options are unavailable 
or take too long to start up.  For example, four large 

electric water boilers supply heat to Aalborg’s district 
heating. They smooth electricity production peaks 
by converting power when it’s abundant and cheap 
into heat.

Aalborg ’s  d istr ict heat ing (Denmark)

22 �https://solarheateurope.eu/wp-content/uploads/2025/04/Renewable-industrial-heat-navigator-brief_Solar-thermal-solutions.pdf

» �Thermal energy storage:	 a storage system that 
transform electricity into heating or cooling. This 
can be achieved, for example, by combining solar 
PV with a heat pump in a building, or by heating a 

large water tank to supply a district heating net-
work. Industrial processes and facilities offers 
great potential for thermal storage, primarily 
through water tanks22. 

» �Other storage solutions: pumped-hydro storage, 
hydrogen electrolysers, compressed air energy 
storage (CAES) or renewable or low-carbon syn-
thetic fuels. 
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23 �https://www.raponline.org/wp-content/uploads/2023/12/rap-yule-bennett-sunderland-flex-ability-all-socially-inclusive-
demand-side-flexibility-europe-2024-january.pdf

If the flexibility activity is constrained or not finan-
cially compensated by the grid operator, as it typi-
cally happens with curtailment or flexible connec-
tion, flexibility takes place according to two patterns: 

» �Implicit flexibility: a reaction to a price signal re-
flecting variability in demand, supply and grid 
availability, through automation or personal choic-
es. Typical signal: dynamic tariffs, negative elec-
tricity prices or grid tariffs that vary according to 
different timeframes.

» �Explicit flexibility: A contract-based service pro-
vided by a single actor (i.e. an industry) or smaller 
actors gathered through an aggregator and traded 
on the different energy markets (i.e. wholesale, 
balancing, system support and reserves markets). 
Typical contract: Capacity markets, balancing re-
serve contracts or ancillary service bids.

Other solutions, rather than being proper flexibility 
measures, reduce flexibility needs. This makes them 
also useful for enhancing grid resilience and secur-
ing the energy system. These solutions are not con-
sidered proper flexibility activities because they are 
either permanent or not initiated by an external signal.

ENERGY EFFICIENCY 
In general, reducing our energy needs will reduce 
the need to produce variable renewable power and 
therefore reduce our flexibility needs. In addition, 
energy efficiency and flexibility work best together. 
An efficient building has more thermal inertia. It can 
maintain a desired inside temperature for longer 
without requiring further heat input, providing both 
healthy living conditions and stability for the grid. 
Furthermore, its occupants can choose to use elec-
tricity for heating from the grid when prices are low 
(often aligning with high renewable generation peri-
ods) and avoid it when prices are high, without sac-
rificing comfort23. This reduces electricity bills, 
peaks demand on the grid and decreases the need 
for flexibility.

SELF-CONSUMPTION
This can be defined as using for its own consump-
tion electricity generated by an on-site renewable 
energy system, such as rooftop solar panels, rather 

than purchasing it from the public grid. As a result, 
it reduces the production peaks and the amount of 
power injected into the grid. Self-consumption can 
be maximised using a smart appliance or energy 
management system, which automatically synchro-
nises on-site power generation with the operation of 
certain assets, such as heat pumps, electric vehi-
cles and batteries. There are two types of self-con-
sumption: 

» �Individual: One user produces and consumes elec-
tricity, behind the meter (off-grid). This mecha-
nism is largely contributing to making rooftop PV 
profitable. 

» �Collective: Multiple consumers (e.g., occupants of 
a condominium) share through the public grid the 
power produced by a local source (e.g. solar pan-
els on the roof of the condominium). Collective 
self-consumption schemes, also known as elec-
tricity sharing schemes, help to prevent grid con-
gestion by maximising the consumption of elec-
tricity generated within the same cabin. Such 
initiatives are emerging across the EU, but their 
development is slowed down by inadequate legal 
frameworks, which create complexity and under-
mine business models.

Two patterns to del iver flex ib i l ity act iv it ies 

Other solut ions to comb ine w ith flex ib i l ity 
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24 �https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
25 �https://www.acer.europa.eu/sites/default/files/documents/Publications/EEA-ACER_Flexibility_solutions_support_decarbonised_

secure_EU_electricity_system.pdf

GRID OPERATIONS AND EXPANSION 
Flexibility is closely linked to the expansion and op-
eration of electricity grids and cross-border connec-
tions. The greater the deployment of flexible solu-
tions, the less expansion is needed. However, 
expansion remains essential for addressing struc-
tural grid congestion issues, particularly in the long 
term, when considering the deployment of further 
variable renewable generation assets and economic 
development and urbanisation.  

Besides expansion, grid operation can be optimised 
by using grid-enhancing technologies i.e.hardware 
and software solutions (e.g. dynamic rate lines, 
power flow control, etc.) that maximise the capacity 
and efficiency of existing grid infrastructure and de-
crease flexibility needs.

Flexible fossil generation, mainly through combined 
cycle gas turbines, is currently the main solution to 
cover our flexibility needs. About 50% of these needs 

in the EU was in 2023 covered by fossil energy based 
dispatchable power generation24.

The growth of variable renewable power generation 
and demand variability, as well as the phase-out of 
fossil fuel generation, are expected to increase flex-
ibility needs until at least 2050. These needs are 
expected to double by 2033 compared to current 
levels (see figure below). 

This figure also shows that the growing need for 
flexibility will vary according to timeframes. By 
2030, the need for daily flexibility driven by solar PV 
generation, will be much greater than annual flexi-
bility, while weekly needs, driven by wind, will be at 
about two-thirds of daily needs25.

Foss il-based generat ion st i l l  dom inates flex ib i l ity systems

Flex ib i l ity needs are rap idly r is ing

Source: https://www.entsoe.eu/system-flexibility
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As shown in the table below, the impact of flexibility 
activities varies according to timeframes and leads 
us to an important conclusion: demand-side flexi-

bility, renewable flexible generation and storage 
will be key to meeting our flexibility needs.

Contr ibut ion of flex ib i l ity act iv it ies to flex ib i l ity needs 
over t imeframes

Main Flex activities Up to daily Weekly Seasonal

Demand-side flexibility Major Mid-relevant 

Batteries  Relevant

Hydropower Relevant Relevant to major Relevant to major

Thermal storage None to relevant None to relevant None to relevant 

Gas generation None to relevant None to relevant None to relevant 

Renewable flexible 
generation Relevant to major Relevant to major Relevant to major

Source : author’s own work, inspired by https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
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Besides security and sustainability, affordability is 
the third pillar of the European energy system.  ACER’s 
2024 Security of electricity supply report highlights 
that electricity prices are still higher for consumers 
than pre-crisis levels. The current situation in the 
Middle East is showing worrying signs of a new en-
ergy price crisis. In addition, negative or very low 
prices are hitting electricity producers more strong-
ly and frequently26. In 2025, seven EU countries re-
corded negative prices in 5% or more of all hours27. 

Fossil-free flexibility is crucial to reducing energy 
system costs and ensuring affordable energy for all 
European households, public bodies, businesses 
and industries. For instance, European consumers 
participating in demand-side flexibility could earn 
up to €86 million per year by 2030, or €600 per 
household28.

In many EU countries, gas-heavy hours pushed up 
electricity prices in 2025, while sunny and windy 
hours pulled them down29, while fossil-free flexibili-
ty reduce the cost of grid expansion and adapta-
tion30. In other words, the more fossil-free flexibility 

will replace fossil-based flexibility – particularly 
during the peaks in consumption in the morning and 
evening – and makes grid interventions spread out 
or unnecessary, the more stable and low electricity 
prices will be. 

In addition, periods when renewable electricity is 
abundant and electricity prices are low or even turn 
negative, we still largely waste this cheap electrici-
ty. In many EU countries, renewable power plants 
are asked to reduce their output without compensa-
tion, or they are given flexible grid connections that 
limit when they can feed electricity into the system. 
Whereas more demand-side flexibility and increased 
storage capacity could enable consumers to benefit 
from this cheap electricity much more than they 
currently do. For example, Germany could have 
saved €830 million in 202531 by doing so. Without 
additional fossil-free flexibility, 50–131 TWh of re-
newable electricity (equivalent to the annual con-
sumption of Portugal and Sweden), could be cur-
tailed annually in the EU by 203032.

As explained at page 06, end-uses electrification 
and more decentralized renewable will make Europe 
more autonomous and resilient, while making ade-
quacy trickier and stressing out the grids. That’s 
where fossil-free plays a role by increasing the EU 
energy system’s ability to adjust to fluctuations in 
both energy generation and consumption, while re-
lieving the grids at lower cost.  

A wide range of organisations consider fossil-free 
flexibility to be a strong ally of adequacy and energy 
security. For instance, IEA considers demand-side 
flexibility as a key driver reinforcing energy security 
and enabling more efficient integration of clean en-
ergy into the energy system33. The EU Agency for the 
Cooperation of Energy Regulators (ACER) and the 
European Environment Agency (EEA) also claim that 

26 �https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
27 �https://ember-energy.org/latest-insights/european-electricity-review-2026
28 �https://www.brattle.com/insights-events/publications/brattle-releases-new-report-on-clean-flexibility-benefits-in-europe
29 �https://ember-energy.org/latest-insights/european-electricity-review-2026
30 �https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/10/electricity-grids-and-secure-energy-

transitions_9559dcb0/455dd4fb-en.pdf
31 �https://ember-energy.org/latest-insights/european-electricity-review-2026
32 �https://www.brattle.com/insights-events/publications/brattle-releases-new-report-on-clean-flexibility-benefits-in-europe
33 �https://iea.blob.core.windows.net/assets/96446057-0154-4796-92f4-fbe6ae4f1585/TheValueofDemandFlexibility.pdf

Foss il-free flex ib i l ity is  the solut ion 
It makes energy more affordable

It  strengthens energy secur ity and system res i l i ence
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fossil-free flexibility technologies are available to 
meet flexibility needs and will mostly replace fos-
sil-based flexibility resources by the end of the dec-
ade34. 

The speed of this transition hinges on political 
choices: on one hand, how quickly subsidies to fos-

sil-based flexibility and fossil fuel plants are phased 
out, and on the other, how quickly enabling laws and 
policies for storage and demand side flexibility are 
enacted. How evolve the cost of fossil-free flexibili-
ty technologies, as well as the rate at which end 
uses are electrified, will also have an impact.  

34 �https://www.acer.europa.eu/sites/default/files/documents/Publications/EEA-ACER_Flexibility_solutions_support_decarbonised_secure_EU_
electricity_system.pdf

35 �https://ember-energy.org/latest-insights/european-electricity-review-2026

LOW CARBON FLEXIBLE GENERATION, AN AL-
TERNATIVE TO FOSSIL FLEXIBLE GENERATION
As mentioned above, flexibility is currently largely 
sourced from fossil fuels, which are supposed to be 
phased out. Besides flexible renewable production 
assets (page 09), some of these fossil generation 
assets can be converted to run on hydrogen, biogas 
or biomass or even equipped with carbon capture 
technology. However, the impact assessment study 
for the 2040 climate target predicts a limited role 
for carbon capture, mainly due to its cost. 

STORAGE AND DEMAND-SIDE FLEXIBILITY, AT 
THE CORE OF EU FLEXIBILITY CAPACITY 
Demand-side flexibility and storage have a big 
growth potential. In addition, they will cover the 
timeframes of flexibility needs (up to weekly) that 
will be most requested in the coming years. Never-
theless, their development – especially that of de-
mand-side flexibility – is still constraint by many 
barriers. 

» �Storage
Storage solutions, especially batteries, could be 
rapidly scaled up, notably thanks to mature eco-
nomic conditions. An average 20% annual decline in 
battery costs over the last decade, combined with 
large and widening intraday price spreads, made in-
vesting in battery storage more financially attrac-
tive than ever in 2025. 

As an example, in September 2025 in Italy, large-
scale battery systems discharged an average of 1.1 
GW during the early evening hours (7–8 pm). Howev-
er, this accounted for only 3% of demand in those 
hours, compared to fossil power’s 52% share35. 
There is significant room for improvement, as also 
illustrated by the figure below which shows the low 
battery capacity in many EU countries compared to 
wind and solar. Nevertheless, the increasing con-
gestion of grids, unable to accommodate new bat-
teries, is already slowing down the deployment of 
storage solutions.

The potent ial for foss il-free flex ib i l ity rema ins s ign if icant 

Source: https://ember-energy.org/latest-insights/european-electricity-review-2026/
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36 https://ember-energy.org/latest-insights/how-to-scale-demand-flexibility-in-europe
37 https://publications.jrc.ec.europa.eu/repository/handle/JRC130070
38 https://www.ceer.eu/publication/acer-ceer-2024-market-monitoring-report-energy-retail-and-consumer-protection
39 https://www.ehpa.org/wp-content/uploads/2025/07/EHPA-Market-Report-2025-executive-summary.pdf
40 https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/european-union-eu27/vehicles-and-fleet
41 https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
42 https://smarten.eu/wp-content/uploads/2025/02/Market-Monitor-for-DSF-2024.pdf

Source : https://smarten.eu/wp-content/uploads/2025/02/Market-Monitor-for-DSF-2024.pdf 

DEMAND-SIDE FLEXIBILITY 
The outlook for demand-side flexibility is less prom-
ising as long as stronger implementation of EU rules 
is lacking, especially when it’s aggregated. The fig-
ure below shows that many EU countries do not have 
a legal framework that enables the widespread im-

plementation of demand-side flexibility solutions. 
Many requirements of the Electricity Market Design 
Directive (2019), that are very useful for demand-side 
flexibility development, have not been fully trans-
posed by Member States.

Currently, participation of demand-side flexibility in 
all power markets without discrimination is possible 
in only two EU countries36. Furthermore, market-based 
procurement of flexibility services by DSOs is still a 
niche practice in most EU countries37. 

Regarding demand-side flexibility technologies, the 
rollout of smart meters is still behind schedule in 
many EU countries. In 2024, fewer than 30% of 
households in 10 Member States had access to 
smart meters38. Furthermore, to offer f lexibility, 
flexible assets are needed. They are not being de-
ployed as quickly as expected. For instance, around 
12% of European households had a heat pump in 202439. 
Plug-in electric vehicles (BEV & PHEV) represented 
3.25% of the European vehicle fleet in 202540. 

Another trigger for demand-side flexibility is indus-
trial processes. Many industries have not yet fully 

utilised their potential to adjust their energy use for 
demand response41.   

If demand-side flexibility can be traded on power 
markets, you can use those flexible assets to earn 
money and make them more profitable. This can 
help to offset the high initial costs of such assets. 
Despite these challenges, the European association 
of the Flexible Demand Management Industry 
(Smarten) remains optimistic. They claim that, over 
the coming years, we are likely to see more service 
providers working within the current regulations to 
combine both implicit and explicit flexibility oppor-
tunities at both the commercial/industrial and resi-
dential levels42.

POLICY PAPER – A SECURE AND RESILIENT EU 
ENERGY SYSTEM? LOCAL STAKEHOLDERS CAN HELP!

18

https://ember-energy.org/latest-insights/how-to-scale-demand-flexibility-in-europe
https://publications.jrc.ec.europa.eu/repository/handle/JRC130070
https://www.ceer.eu/publication/acer-ceer-2024-market-monitoring-report-energy-retail-and-consumer-protection
https://www.ehpa.org/wp-content/uploads/2025/07/EHPA-Market-Report-2025-executive-summary.pdf
https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/european-union-eu27/vehicles-and-fleet
https://www.europarl.europa.eu/RegData/etudes/STUD/2025/769347/ECTI_STU(2025)769347_EN.pdf
https://smarten.eu/wp-content/uploads/2025/02/Market-Monitor-for-DSF-2024.pdf
https://smarten.eu/wp-content/uploads/2025/02/Market-Monitor-for-DSF-2024.pdf 


Many renewable technologies, such as solar thermal 
or geothermal for heating, and photovoltaic, or even 
wind for electricity, can be deployed at a small scale, 
requiring reasonable amount of space and invest-
ments. This enables citizens, SMEs or local authori-
ties to own and operate them, and many already do. 
They provide the necessary space and financial re-
sources either individually by providing their own 
funding, or through third-party investment schemes 
or collectively, for example and through an energy 
community or a co-ownership scheme with private 
developers. 

There is still huge potential for energy production by 
local stakeholders. Regarding photovoltaic panels, 
for instance, installations on buildings account for 
nearly 215 GW, or 61% of the total EU’s solar capacity. 
However, these buildings could potentially accom-
modate 2.3 TW of PV, which would cover 40% of the 
EU’s electricity demand in 205043. Plug-in PV tech-
nology also opens new possibilities in this regard. 

Local stakeholders can also reduce the need for 
flexibility by self-consuming - both collectively and 
individually - the renewable power they produce 
themselves.

Such an energy system will mainly lean on decen-
tralised renewable energy production combined with 
fossil-free flexibility. This makes local stakeholders 

- municipalities, citizens, SMEs, etc. - essential to 
building such an energy system where they can play 
a more active role than ever before.   

A MAJOR PROVIDER OF DEMAND-SIDE FLEXI-
BILITY 
Local stakeholders are potential users of the main 
assets that are considered demand-side flexibility 
resources, according to the IEA44: heat pumps, elec-
tric boilers or storage systems as mentioned above. 

A MAJOR PROVIDER OF SMALL AND MEDIUM 
SCALE STORAGE
Storage systems can be deployed at different scales: 
residential, commercial, industrial and large scales. 
The two first ones are mainly driven by local stake-
holders and represent 65% of the EU’s total storage 
capacity45. These systems are usually stationary 
batteries installed behind the meter (i.e. discon-
nected from the grid) or batteries for electric vehicles.

43 �https://www.nature.com/articles/s41560-025-01947-x#MOESM3
44 �https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/10/electricity-grids-and-secure-energy-

transitions_9559dcb0/455dd4fb-en.pdf
45 �https://www.ceer.eu/wp-content/uploads/2024/04/CEER-Short-paper-on-the-ownership-of-Storage-Facilities-in-the-Electrical-Distribution-

System.pdf

The local level is  cruc ial for an 
affordable ,  secured and susta inable 
energy system 

Local stakeholders can produce a lot of renewable energy

Local stakeholders are essent ial for foss il-free flex ib i l ity 
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This is an emerging concept in Europe that is more 
common in Australia. Such batteries are connected 
to the public grid and allow prosumers to store their 
excess solar PV energy to use it later in the day. 
They can thus capture more value from their solar 
production and lower their electricity bills, without 
investing in home batteries, which remain expensive 
and are not suitable for all houses. 

The battery profitability can be maximised by col-
lectively increasing the self-consumption of pro-
sumers and providing flexibility services to DSOs. 
However, this is dependent on there being a local 
flexibility market that allows the community bat-
tery’s operator to trade to the DSO the flexibility 
provided by the battery. Being connected to the grid 
also means that, in many EU countries, they pay grid 

tariffs twice when charging and discharging. This is 
often a major constraint to building a strong busi-
ness model.

Such a storage system could provide local stake-
holders with a new way of bringing more flexibility 
to the energy system, lowering their energy bills, 
and preventing local grid congestion. 

DSOs could also own and operate such systems to 
ensure grid balance themselves and avoid local grid 
congestion. However, such a scheme raises two 
main concerns. Firstly, Directive 2019/944 strictly 
restricts DSO ownership of batteries46. Secondly, 
the business model is unclear, since such batteries 
could potentially be used very few times during the 
year, making the scheme less profitable for the DSO.

Ne ighbourhood or commun ity batter ies 

As explained above, flexibility needs will increase 
differently according to the timeframes. Daily flexi-
bility and to a lesser extent weekly flexibility are 
expected to be in high demand. The table (see page 16) 

has shown that demand-side flexibility, renewable 
flexible generation and storage are very suitable 
solutions to meet those needs. 

Local stakeholders are relevant for the most needed 
flex ib i l ity t imeframes 

Bu i ld ings are a major f ield for foss il-free flex ib i l ity 

46 https://www.solarpowereurope.org/insights/outlooks/eu-battery-storage-market-review-2025-1#download

Buildings are the main field where local stakehold-
ers can implement fossil-free flexibility solutions. 
According to Solar Power Europe, by leveraging syn-
ergies between rooftop solar, battery storage, heat 
pumps, electric vehicles and smart energy manage-
ment systems, buildings could provide, by 2030, 
solutions to meet 52% of daily, 35% of weekly, and 
29% of annual flexibility needs (see the figure on the 
right). In addition, as mentioned above make build-
ings more efficient help flexibility to take place. Source : https://www.solarpowereurope.org/insights/thematic-reports/flexible-buildings-resilient-grids 
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Regarding explicit flexibility (i.e. a contract-based 
service to trade its flexibility to the grid operator 
(see page 13), energy communities or even local 
authorities can play a role.

The “informality” in energy communities is a re-
source: a lower degree of formalisation translates 
into lower administrative burden for community 
groups and businesses, making it easier and more 
desirable to engage with energy activities47. The 
challenge then becomes striking the right balance 
between informality and the very real formal re-
quirements that come with doing business in energy 
markets48. 

Regarding implicit f lexibility (i.e. a reaction to  
a price signal), energy communities organise elec-
tricity sharing – usually based on cheap solar elec-
tricity - between its members. This gets people used 
to consuming as much as possible when cheap 
shared electricity is produced. 

Local authorities are knowledgeable about the local 
situation, including specific adaptation needs and 
options raised by the growth of distributed energy 
solutions49. As spatial planner authorities, munici-
palities could coordinate relevant stakeholders and 
organise space to ensure room for flexible assets 
and collaborate with DSOs to ensure the grid capac-
ity to connect them to the grid. 

Local authorities are close to citizens, and therefore 
have a good understanding of to encourage them to 
be more flexibile. Local authorities are able to iden-
tity where vulnerable households are located and 
can help involve them in flexibility solutions. Energy 
communities can actively integrate vulnerable 
households into their activities, and many already 
do so with the support of local authorities.

Local author it ies and energy commun it ies can help to 
engage local stakeholders ,  includ ing vulnerable households 
in  foss il-free flex ib i l ity cons idered 

47 �https://www.sciencedirect.com/science/article/pii/S0301421520307643
48 �https://www.raponline.org/knowledge-center/energy-communities-with-grid-benefits-a-quest-for-a-blueprint
49 �https://www.eea.europa.eu/en/analysis/publications/adaptation-in-energy-system

Energy poverty mapping study conducted in 2016 
with the Polytechnic University of Valencia, the city 
has taken a leading role in defending the Right to 
Energy. A key milestone is the Requiem in Power 
(RIP) initiative, where city-owned municipal ceme-
teries are transformed into public urban solar farm. 

By installing photovoltaic panels on coffin niche 
rooftops, the city manages an innovative electricity 

sharing model: while 75% of the power supplies mu-
nicipal buildings, the remaining 25% is shared for 
free with approximately 1,000 vulnerable house-
holds identified by the mapping. To maximize this 
impact, the city’s Energy Office provides special-
ized training to these families, helping them to 
adapt their consumption habits to align with solar 
production hours.

Valenc ia (Spa in )
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Microgr ids are a local source of flex ib i l ity and res i l i ence

50 �https://www.energy.gov/sites/default/files/202402/46060_DOE_GDO_Microgrid_Overview_Fact_Sheet_RELEASE_508.pdf

The Leaf Community microgrid distributes energy 
between the facilities of Loccioni company within a 
2 km radius. It is integrated to the public grid but 
able to be disconnected if needed. It aims to ensure 
continuity of supply for its users during grid outag-
es and increase energy self-sufficiency thanks to 
local renewable generation and storage. It combines 
2 MW of PV systems, four micro hydropower plants, 
a pellet biomass cogeneration and a 1.8 MWh bat-

tery. The project was mainly financed by private in-
vestment from Loccioni, with support from industrial 
partners such as Enel and Nissan. Energy flows are 
managed locally through an energy management 
system to optimise self-consumption. Over 90% of 
the energy produced on-site is self-consumed, in-
creasing self-sufficiency to 55% and decreasing the 
amount of energy that is bought from external sup-
pliers. 

Leaf commun ity ( Italy )

DEFINITION
A microgrid is a group of interconnected loads and 
electric assets within clearly defined electrical 
boundaries, enabling them to act as a single con-
trollable entity50. Concretely, a microgrid can power 
a university campus, a hospital, or an industrial park 
using its own solar panels, batteries, and generators.  

There are two different types of microgrid:  
» �Off-grid or isolated with no connection to the 

grid. It generally combines renewable power pro-
duction with battery storage to make one or sever-
al buildings, a business park, or a village fully au-
tonomous from the grid and 100% renewable. 
These are not relevant in mainland Europe since 
electricity grids are strong and extensive.

» �Integrated into the grid, through a single connec-
tion point (one meter). As the examples below 
explain, an integrated microgrid brings together a 
group of buildings, industrial facilities or electrical 
assets, such as electric vehicle charging stations, 
that would usually have their own connection 

point, behind one connection point.  It also typically 
integrates combined renewable electricity produc-
tion with battery storage, making this group of 
buildings or electric assets more self-sufficient. 
Despite being connected to the grid, integrated 
microgrids can temporarily disconnect from the 
grid in case of an actual or potential outage, if they 
have an island mode, which is not always the case. 

Source : https://www.sciencedirect.com/science/article/pii/S0142061524001352 
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Enabl ing renewable integrat ion into the gr ids and 
free up capac ity on the gr id 

In 2024, a bus depot was turned into a solar pow-
ered, bidirectional energy hub. The site hosts a 
500 kW rooftop PV and 2 MWh of stationary batter-
ies, and electric school buses that can feed power 
back into the grid (V2G) thanks to an energy man-
agement system. The system allows buses to charge 
when solar power is abundant and discharge during 

peak demand, providing peak shaving, demand re-
sponse, and backup power. By leveraging the pre-
dictable schedules and seasonal idleness of school 
buses, the project demonstrates a new way to 
blend renewable generation, vehicle electrifica-
tion, and grid resilience in dense urban areas.

Brooklyn ’s  Electr ic  Bus M icrogr id  (USA)

Conceived by the municipality in 2014, the Ispas-
ter’s microgrid is integrated to the grid. It supplies 
11 municipal buildings and, more recently, 12 house-
holds, combining several renewable plants (90 kW 
biomass boiler, 42 kW solar thermal and 28.3 kWp of 
PV). Together, they cover the town’s heating, do-
mestic hot water and electrical needs. A thermal 
storage tank buffers excess heat, while a 49.5 kW 
battery provides electrical autonomy for up to three 

days of low solar periods. The successful deploy-
ment relied on a broad coalition of local stake-
holders, including Ispaster municipality and tech-
nology providers. Together they coordinated 
design, installation, and operation, ensuring that 
the microgrid not only delivers renewable energy 
but also promotes local engagement and economic 
resilience.

I spatser (Spa in )

By combining storage systems and renewable pro-
duction behind the same connection point, microg-
rids can smooth the generation profile of renewable 
assets and increase their self-consumption rate. 

Consequently, the power of the microgrid's connec-
tion point to the public grid can be reduced, and grid 
capacity is freed up to connect new facilities or re-
newable production assets. 
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Act ing as an aggregator for demand-s ide flex ib i l ity

Enhanc ing gr ids and users ’  res i l i ence

Integrated microgrids can provide grid operators 
with demand side flexibility to alleviate grid conges-
tion, primarily through ancillary services that help 
ensure grid stability. Depending on their size, a mi-
crogrid can act as a single customer that aggre-
gates flexible loads, small production assets, and 
storage devices all connected to the grid behind the 
same connection point. 

This aggregation provides to the grid operators a 
clear and predictable flexibility capacity within 
clearly defined geographical boundary51. 

However, as all users are connected via a single con-
nection point, the grid operator cannot monitor each 
user’s consumption individually. It is therefore more 
difficult for the operator to verify whether each user 
in the microgrid has actually adjusted their con-
sumption in line with the network’s needs and thus 
made a real contribution to the grid’s balance. If this 
were not the case, it would be unjustified to remu-
nerate users who have not actually adjusted their 
consumption in response to a signal sent by the grid 
operator.

PREVENTING THE OUTAGES 
The ability of some microgrids to disconnect from 
the grid can relieve to the main grid when frequency 
drops or increases dangerously52. They help by sub-
tracting loads from the grid to either slow down or 
increase the frequency.

KEEPING CONSUMERS SUPPLIED DURING GRID 
ISSUES
Microgrids can keep their users supplied with elec-
tricity in case of an outage by being able to discon-
nect from the grid. By contrast, when a grid operator 
disconnects a portion of the main grid, the users of 
this portion are shutdown. 

Microgrids are particularly useful for critical loads 
(such as hospitals, police stations, water supply in-
frastructure, data centres, and airports), reducing 
their dependence on costly backup generation53. 

At the same time, island mode must be clearly and 
strictly regulated to ensure fairness. If fewer users 
contribute financially towards grid costs, those who 
are not part of microgrids will have to pay more. A 
balance must be struck between fairness and resil-
ience. The responsibility of the decision to discon-
nect must be clearly defined between the grid oper-
ator and the microgrid operator.

MAKING EASIER RESTORATION AFTER OUTAGES
Microgrids accelerate restoration of frequency after 
a grid disruption and reduce its cost. They complete 
the traditional way to restore a grid.

51 https://publications.jrc.ec.europa.eu/repository/handle/JRC139668
52 https://www.microgrids-research.eu
53 �https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/10/electricity-grids-and-secure-energy-

transitions_9559dcb0/455dd4fb-en.pdf
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1 5  Recommendat ions to enhance at 
local level a secure ,  affordable and 
susta inable energy system  

Regarding the upcoming revision of the EU Energy Security Framework, we recommend that the 
European Commission:

1. �Consider fossil-free flexibility as a crucial resource to:  
a. substitute flexible fossil generation to ensure adequacy  
b. ensure a secure, affordable and decarbonised EU energy system 
c. strengthen the independence of EU energy system and economy  
d. boost market resilience against failures and grid issues 

2. �Recognise local stakeholders’ role in driving fossil-free flexibility and in bringing decentral-
ised, homegrown energy production capacity to the energy system. 

3. �Consider decentralised renewable energy production, combined with resilient grids as a mili-
tary advantage in case of war.

4. �Consider microgrids as a source of resilience in the event of grid or supply issues, as well as 
a mean of providing demand-side flexibility and free up grid capacity.

5. �EU must ensure that the forthcoming EU Competitiveness Fund and national/regional partner-
ship plans will fund storage and demand‑side flexibility solutions, also at local level.

The EU Energy Security Framework

EU & national strategies and support for fossil-free flexibil ity[

The national Government has adopted new rules to 
fast-track battery deployment. It includes an €840 
million call to fund 143 energy storage projects un-

der the European Regional Development Fund. More 
than half awarded projects were for co-located energy 
storage with other renewable energy projects.

Spa in
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6. �Future Nation Climate and Energy Plans (NECPs) must include measures and KPI’s that encourage 
fossil-free flexibility development. Only a minority of members states (including Germany, 
Spain, Denmark, and Netherlands) have truly addressed flexibility and storage in their NECPs. 

7. �The European Commission should prevent gas lock-in by approving a support scheme for ade-
quacy that only funds services to the system, rather than the construction of specific assets, 
and fully integrates fossil-free flexibility.

EU & national strategies and support for fossil-free flexibil ity

The national Government has launched in October 
2025 the Community Batteries for household Solar 
program. With a $200 budget, it will help the Aus-
tralian DSOs to purchase and install on their gid 400 
batteries across Australia to provide shared storage 
for households. The nameplate capacity of batteries 
can vary from 50 kW to 5000 kW and can be installed  

behind-the-meter (i.e. disconnected from the grid) 
or connected to the grid. 
 
Victoria’s state Government has launched a similar 
programme to enable the installation of 100 commu-
nity batteries (also called neighbourhood batteries).

Austral ia

The Estonian strategic reserve scheme, approved by 
the European Commission in October 2025, provides 
a strong example of public support for fossil-free 
flexibility solutions. The mechanism is open to all 
projects that can contribute to security of electrici-
ty supply until 2035, thereby offering long-term vis-
ibility for investments. Eligible projects include 
electricity generation, electricity storage, and 
demand-side response.

The mechanism rewards the provision of a system 
service rather than the construction of specific as-
sets, ensuring genuine technology neutrality and 
allowing different flexibility solutions to compete on 
equal footing.

To be eligible, projects must comply with the CO2 
emission limits set out in the EU Electricity Regula-
tion, which effectively prioritises low-carbon and 
fossil-free flexibility options and prevents long-term 
fossil lock-in.

Eston ian strateg ic  reserve (pos it ive example )

The German’s plan approved EU Commission in Jan-
uary 2026, which aims to fund 12GW of flexibility 
capacity follows another pattern. It will fund specific 
assets, 10 gigawatts (GW) of gas power plants, that 

will run when power is missing to meet the demand. 
Only 2 GW would be open to other technologies, in-
cluding battery storage. 

Germany (negat ive example )
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Launched in January 2026, this optional grid tariff 
applies different rates across four daily time slots. 
Grid charges are five times higher between 5 p.m. 
and 10 p.m. than between 1 a.m. and 7 a.m. and 11 
a.m. and 5 p.m. This methodology aims to shift con-
sumption to off-peak hours (high solar production 
and night-time). If consumers have a minimum of 

flexibility in their consumption, they can reduce 
their distribution costs by around 14% (up to €280/
year for an average household), but this requires a 
smart meter. The objective is to activate the poten-
tial of Walloon consumers for implicit demand-side 
flexibility (see page 13). 

Impact Gr id  tar iff  methodology (Wallon ia )

Bulgaria’s energy storage sector is undergoing a 
rapid and structural transformation thanks to a 
package of enabling measures: 
» �There is no double charging for grid use during 

charging and discharging cycles.
» �To get a permit often take less than 12 months 

thanks to streamlined permitting procedures

» �Market rules allow batteries operators to actively 
participate in wholesale electricity markets to pro-
vide flexibility services to the transmission grid 
operator

» �Public financial support is granted storage sys-
tems, under certain conditions54

Nat ional enabl ing framework for batter ies (Bulgar ia )

8. �EU legislation should establish a flexibility-first approach to grid development and include 
binding fossil-free flexibility targets. 

9. �EU legislation should mandate grid operators to provide available granular and timely data on 
grid capacity to facilitate investment decision.

10. �Member states and regulators should encourage time-of-use network tariffs and innovative 
retail offerings for consumers. They should also remove double charging for grid tariffs and 
offer targeted exemptions for storage systems in congested areas.

EU & national strategies and support for fossil-free flexibil ity

54 https://www.schoenherr.eu/content/bulgaria-accelerating-the-energy-transition-through-renewables-storage-and-next-generation-nuclear 
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OFGEM, the British regulator has encouraged local 
flexibility markets by changing the rules on capping 
DSOs’ revenues. The cap no longer depends solely 
on CAPEX (the value of cables), but also on OPEX 
(the cost of managing the grid). In other words, 

purchasing flexibility is as economically attractive 
to DSOs as a traditional grid extension. Conse-
quently, the main DSOs are actively procuring 
flexibility through commercial offers. 

Un ited K ingdom

11. �EU regulation should standardise the exchange of flexibility‑related data between all parties 
(customers, equipment manufacturers, aggregators, network operators, etc.) to enable opti-
mised and smooth demand‑side flexibility.

12. �Members states and regulators should revise the remuneration rules for grid operators to 
incentivise them to acquire demand-side flexibility.

The EU regulation should:

13. �Provide legal clarity to microgrids developers by authorising island mode (under clear and 
transparent conditions), hybrid generation, and renewable/storage combinations in all EU 
member States. 

14. �Recognise integrated microgrids as a market player by granting standardised access to flex-
ibility and ancillary service markets and by establishing predictable remuneration for services 
provided to DSOs and TSOs. This will allow microgrids to fully deliver their benefits to the energy 
system and build stronger business models for microgrids. 

15. �Ensure common rules at EU level for grid codes and interconnection standards that simplify 
and modularise technical, safety, and compliance requirements for microgrids. As a first step, 
the EU legislation could ensure that regulatory sandboxes are foreseen by national regulations 
until the common rules are fully operational.

EU & national strategies and support for fossil-free flexibil ity

Give microgrids the capacity to del iver their benefits 
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Energy Cities’ mission is to empower cities and citizens to shape and transition to future-proof cities. 
We showcase concrete alternatives deployed by cities, we advocate changing policy and economic 

governance at all levels and we foster wide cultural change leading to a future-proof society. Energy 
Cities community is composed by local leaders of thousands of cities in 30 European countries.

energy cities

www.energy-cities.eu
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