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Reflecting on the future

EXECUTIVE SUMMARY

This study considers how Europe’s electricity system 
may evolve by 2035 and evaluates what that shift 
could mean for the value of demand-side flexibility. 

In this report we present three scenarios and trace the 
consequences through to the market structures that 
may take shape across individual Member States.

Why examine
this now?

What we 
produced:

Demand electrification is gathering pace; the 
effects of this additional demand will depend on 
its flexibility and how effectively that flexibility 
is used. Yet uncertainty remains over how 
and when Member States will support and 
encourage flexible demand through regulation 
and market development.

Three scenarios for 2035: Fractious 
Fragmentation, Directional Diversity and 
Transitioning Together. Every research question 
is answered within the constraints of each 
scenario, so the three futures can be compared 
on identical terms rather than described in 
isolation.

How we 
reviewed this:

How to read
this report:

A review of EU policy, regulatory and market 
sources, combined with LCP Delta data and 
forecasts, identified five interconnected system 
drivers (regulation, markets, demand, generation 
and networks) and research questions explored 
through interviews with smartEn members.

The scenarios are outlined first, then examined 
driver by driver across five sections. The final 
two sections draw the threads together: what 
happens to the value of flexible demand, and 
which national market structures follow. Readers 
short of time can take the outline and those 
last two sections.
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Three possible futures for flexible 
demand in 2035

EXECUTIVE SUMMARY

Will we see a continuation of current trends, uneven 
implementation or better market coordination? 

Directional
Diversity

Fractious 
Fragmentation

Transitioning 
Together

Markets, unevenly

THE SYSTEM IN 2035:
EU targets are met in aggre-
gate but not evenly. Flexibili-
ty markets, digitalisation and 
demand-side participation ad-
vance mainly in leading Mem-
ber States; others fall back on 
administrative tools.

VALUE TO 
FLEXIBLE DEMAND:
Geographically uneven.

WHERE THAT VALUE SITS:
Split across wholesale, ancil-
lary, capacity and DSO markets, 
with the balance set by local 
network conditions rather than 
by design.

Markets, coordinated

THE SYSTEM IN 2035:
Granular settlement, locational 
signals, TotEx-driven network 
planning and interoperable data 
frameworks. Electrified demand 
responds actively, curtailment 
is minimal, and gas is relegated 
to a last resort.

VALUE TO 
FLEXIBLE DEMAND:
Highest, at the lowest overall 
system cost.

WHERE THAT VALUE SITS:
Wholesale and DSO markets, 
on sharper and more dynamic 
price signals

Control instead of markets

THE SYSTEM IN 2035:
Administrative control and bilat-
eral agreements substitute for 
markets. Renewables are over-
built and heavily curtailed, gas 
stays structurally embedded for 
adequacy, and networks are 
reinforced for a growing peak.

VALUE TO 
FLEXIBLE DEMAND:
Lowest of the three and the 
highest total system cost.

WHERE THAT VALUE SITS:
Balancing and congestion 
management. Price caps and 
interventions mute wholesale 
signals, so flexibility is activated 
by network need rather than 
by price.
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How the value of demand 
side flexibility may change

EXECUTIVE SUMMARY

Directional
Diversity

Fractious 
Fragmentation

Transitioning 
Together

Overall, value becomes more 
fragmented and location-specific, 
shaped by underlying network 
conditions and geographic dif-
ferences.

Coordinated markets drive value, 
with more precise and dynamic 
price signals enhancing the ef-
fectiveness of flexible demand.

Flexible demand is less driven by 
wholesale price signals and more 
frequently activated to address 
network constraints and maintain 
system stability.

Explicit value for demand side flexibility today remains predominantly in TSO’s ancillary service markets. As 
regulations and market structures develop, both the quantity and source of value accessible to the Flexible 
Demand Management Industry (FDMI) depends greatly on the scenario.

Value of demand side flexibility across three distinct futures

This data reflects the value accessible to the FDMI and excludes value from implicit flexibility that accrues 
to the end customer. Figures are based upon expert input and are the indicative split of 100%

DSO Markets Capacity Mechanisms TSO Ancillary Services Wholesale

2026 Directional
Diversity

Fractious
Fragmentation

Transitioning
Together
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Markets are the best coordination 
mechanism, but without early liquidity 
non-market fallbacks could fill the gap

EXECUTIVE SUMMARY

	 	 Recognize the fallback lock-in risk of non-market flexibility: The Network Code on Demand Response 
(NC DR) establishes a ‘flexibility first’ direction, but the extent to which this creates a clear hierarchy over 
non-market alternatives will depend on national implementation. Relying on non-market mechanisms (FCAs, 
tariffs, direct control) creates an immediate safety net, but starves emerging flexibility markets of liquidity, 
reinforcing long-term market challenges. Moreover, SOs must be clearly incentivized to prefer market-based 
mechanisms.

	 	 Plan and support early market: Market liquidity may still need to be actively supported. The NC DR may 
lower barriers to entry and standardise market access, but sufficient participation and transaction volumes 
may not emerge automatically, particularly in early-stage markets.

	 	 Prioritise liquidity over ‘perfect’ design: Initial regulatory implementations could prioritise simple, low-friction 
market access over hyper-complex rules. Without early liquidity, business cases may fail and non-market 
crutches could persist.

KEY AREAS OF CONSIDER AS WE WORK TOWARDS A COMPETITIVE FLEXIBILITY ECOSYSTEM

Optimal coordination of market signals occurs where independent aggregators and retailers compete on 
equal terms, within well-functioning markets.

With system complexity rising, flexible consumers 
require increasing support to coordinate and optimise 
their operations against the range of incoming signals.  
Retailers and independent aggregators are likely to 
play critical and complementary roles in providing 
coordination and optimisation services to range of 
different customers.

Open markets are the essential feature to enable the 
optimisation of a range of different system needs, 
allowing prices and service requirements to dictate 
what is activated where and when. 

However, markets only deliver where they function 
well; where access is open, data is accessible, 
requirements are suitable demand-side resources. 
These conditions are essential to drive sufficient 
market liquidity, ensuring consistent availability for 
dispatch and competitive prices.

Moving towards a more open and competitive flexibility 
market will therefore require consistent monitoring 
and support. These conditions are design choices to 
be maintained, not milestones to be passed.
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The questions this report answers

How will 
Europe’s 
electricity 
system evolve 
to 2035?

How will this 
affect key 
factors in the 
electricity 
system across 
Europe?

What does 
each future do 
to the value of 
demand-side 
flexibility?

Who then 
carries 
the signal 
to the 
consumer?

INTRODUCTION 

Through discussion with SmartEn members 
and key stakeholders we have  developed 
three future scenarios for the evolution of 
European’s electricity system.

They differ less in how much Europe 
decarbonises than in whether flexibility is 
bought in markets or taken by instruction.

Each scenario was tested against five 
system categories:

	 Regulation

	 Markets

	 Demand

	 Generation

	 Networks

In each scenario we consider how the 
distribution is likely to shift in each scenario 
between four primary sources:

	 DSO Markets

	 Capacity markets

	 Ancillary services

	 Wholesale markets.

As the number and variety of flexibility 
signals increases, we consider how 
the market signal coordination will vary 
depending on market implementation 
and how this is communicated to flexible 
consumers.

Three EU wide 
scenarios

The five system 
drivers

The future 
value of DSF

Market signal 
coordination

1

2

3

4
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Why these questions, and why now

INTRODUCTION 

Europe already has the architecture for demand-side 
flexibility on paper, but whether it works in practice 
is being decided right now.

So, we need a forward-looking view

Looking ahead is speculative by nature. The point of 
setting out three futures is not to predict which one arrives.

It is to describe what it looks like if Europe’s demand-side 
flexibility ambitions are not realised, so that outcome can 

be recognised early and avoided.

And to set out the positive case with the same clarity, so 
there is something concrete to aim at.

The demand side
is changing shape
Heat pumps, EVs, industrial processes and 
data centres are being added to a system 
designed for passive, predictable consumption. 
The electrification rate is projected to rise 
significantly by 2030. Whether these loads 
become an asset or a liability depends on 
how they are integrated, not on whether they 
are installed.

The law exists; the 
implementation lags
In 2026, Member States are still transposing 
and implementing EU regulations and 
directives at their own pace. Core provisions 
on dynamic pricing, independent aggregator 
access and market-based procurement remain 
inconsistently implemented across Europe.

That is not a failure of intent, it reflects political, 
legal and infrastructural realities in systems 
never built for demand to be flexible.



17

REFLECTING ON THE FUTURE: 
Medium-term evolutions impacting the development of flexible demand

Methodology

	 Eurelectric, Power Barometer, 2025

	 Eurelectric, Electrification Action Plan, 2024

	 European Environment Agency, Renewables, elec-

trification and flexibility - For a competitive EU 

energy system transformation by 2030, 2024

	 EU Commission, Fit for 55

	 Lazard, Levelized Cost of Energy, 2025

	 smartEn, Implementing EU laws: A guide to acti-

vate demand-side flexibility in the EU 27 Member 

States, 2024

The analysis began with a literature review of key policy, 
regulatory and market documents (key documents on 
the bottom of this page), alongside a review of internal 
expertise, data and forecasts. Insights from this initial 
review were used to develop an analytical framework 
structured around five core system pillars and a set of 
key research questions within each pillar.

This framework then guided a series of interviews 

with smartEn members (listed on this page), where 
participants were asked to share their perspectives on 
the key questions identified in the matrix.

The insights gathered through these interviews informed 
the development of three possible future scenarios. 
The key research questions were then assessed within 
the constraints of each scenario, allowing us to explore 
three varying views of the future.

INTRODUCTION 

smartEn Members Interviewed

Key Documents

	 smartEn, The Business Case for Flexibility Provision 
in Energy-Intensive Industries, 2025

	 smartEn, Report l Demand-side flexibility: quanti-
fication of the benefits in the EU, 2023

	 CRE, Comment gérer les nouveaux équilibres dy-
namiques entre l’offre et la demande d’énergie?, 
2026

	 ACER, Rewarding Flexibility: How retail contract 
choice can help unlock consumer flexibility, 2025

	 ACER, Progress of EU electricity wholesale market 
integration, 2024
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A System View of European Electricity 
Flexibility

INTRODUCTION 

We’ve split this report into 5 categories to better  
analyse the interconnectivities between the physical, 
economic and regulatory factors at play.

F

b

c

d

a

e

F G H I J

J G

I H

All dotted lines represent 

a two-way relationship

Networks

Generation

d. Support schemes & emissions rules shape generation mix; 
emerging generation trends prompt regulatory updates.

Demand

Markets

a. Physical infrastructure defines 
market zones and prices; markets 
signal where capacity is needed.

b. Dynamic pricing unlocks demand 
shifting; aggregated demand 

response becomes a market product.

c. Connection availability and 
constraints shape demand 

location and demand increase. 
Policy shapes demand type and 

flexibility; demand adoption 
influences future regulation.

Regulations

Tariffs and 
operational limits 

guide demand 
response; changing 

demand alters 
network planning.

Market design rules 
determine traded 
products; market 
outcomes guide 

regulatory reform.

Supply variability 
incentivises 

load flexibility; 
demand profiles 
guide resource 

investment.

Grid codes set 
technical rules; 

networks provide 
feedback on 
operational 
constraints.

Price signals 
define dispatch 
& investment; 

generation mix 
alters market 

dynamics.

e. Connection availability 
and constraints shape 
renewable location; 
variable generation 
drives grid upgrades or 
flexibility markets 



19

REFLECTING ON THE FUTURE: 
Medium-term evolutions impacting the development of flexible demand

Three 
possible 
futures: 
an outline
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The aim of this research was to develop a clear framework for understanding the primary medium-term changes 
in the EU electricity system and how they will affect the value of demand-side flexibility. In collaboration with 
smartEn members, key drivers and uncertainties across generation, markets, networks, demand, and legislation 
were identified, and three future scenarios were developed to explore how these factors may evolve differently 
and influence the development of demand-side flexibility. 

The scenarios are:

Understanding the future of demand 
flexibility: three medium-term scenarios

THREE POSSIBLE FUTURES: AN OUTLINE

Directional
Diversity

Fractious 
Fragmentation

Transitioning 
Together

WHAT MEMBER STATES DO:
Leading Member States push 
ahead on targets; the rest follow 
at their own pace.

WHERE IT LEADS:
Where leadership exists there is 
real progress and real benefit, 
but the gains stay national. EU 
decarbonisation targets are met 
overall, while flexibility markets, 
digitalisation and demand-side 
participation advance mainly in 
the front-runners. Coordination 
stays limited and much flexibility 
is untapped.

WHAT MEMBER STATES DO:
Member States turn inward, 
developing regulation and 
markets in isolation.

WHERE IT LEADS:
Focusing on the domestic sys-
tem looks prudent in the short 
term but delivers the worst re-
sult. Flexibility exists yet is poorly 
monetised, and operators fall 
back on curtailment and bilat-
eral contracts. Renewables are 
overbuilt but curtailed, gas stays 
central, and rising fixed charges 
push up consumer costs.

WHAT MEMBER STATES DO:
Genuine cross-border collabo-
ration on regulation and market 
design across the sector.

WHERE IT LEADS:
Leaders recognise that work-
ing together delivers better out-
comes for every Member State. 
Enhanced settlement, location-
al pricing, TotEx-driven network 
planning and interoperable data 
frameworks enable active elec-
trified demand, minimise curtail-
ment and limit gas to a back-up 
role. System costs fall.
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Understanding the future of European 
flexibility: scenarios for an uncertain future

THREE POSSIBLE FUTURES: AN OUTLINE

This report analyses the future of European electricity flexibility through five interconnected system drivers: 
networks, markets, generation, demand, and regulations. 

Within the context of each driver, we explore three possible future scenarios: Fractious Fragmentation, Directional 
Diversity, and Transitioning Together.

Methodology Structure

Founded on EU-level data and LCP Delta forecasts, 
with insights provided by smartEn members and 

European organisations.

Each system driver is analysed across the three 
scenarios, which capture the range of smartEn 
member perspectives and the key uncertainties 

shaping Europe’s electricity system in 2035.

Each scenario is explored through 
the lens of these 5 drivers

Markets

Networks Demand

Generation Regulations



22

REFLECTING ON THE FUTURE: 
Medium-term evolutions impacting the development of flexible demand

By 2035, Europe’s electricity system has advanced, but at varying speeds across countries and 
regions. National priorities, regulatory approaches, and investment capacity differ, resulting in 
a patchwork of capabilities and participation in flexibility markets. Electrification is progressing, 
but slower than in fully coordinated scenarios. Flexibility is available but fragmented, and 
the ability to value stack between different markets varies between Member States.

DIRECTIONAL DIVERSITY

Directional Diversity

THREE POSSIBLE FUTURES: AN OUTLINE

A heterogeneous, uneven transition shaped by national 
differences and uneven investment

Market-based flexibility 
develops

EU Member States implement 
regulations and directives 
at varying rates and with 
different interpretations

Implementation of 
technical standards and 
accessibility to flexibility 

markets is uneven

Electrification polices 
are not supported 

by infrastructure and 
incentives

Adoption is slower 
than forecast

Market 
designs deviate

Distribution 
network upgrades 
are inconsistent, 

local markets and 
FCAs are used to 

manage congestion

Characterised by national 
differences and delays

KEY CHARACTERISTICS 
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By 2035, Europe’s electricity system has expanded rapidly in anticipation of electrification and 
data centre growth that ultimately falls short of projections. Networks have been reinforced 
heavily, yet system coordination has not kept pace. Flexibility is unevenly monetised and 
locked behind bilateral agreements rather than fully accessible in an open market.

FRACTIOUS FRAGMENTED

Fractious Fragmentation

THREE POSSIBLE FUTURES: AN OUTLINE

A system with high spend, weak coordination and uneven 
access to flexibility value

Contested costs, weak 
coordination

System operators 
over-invest in 

networks

Rising network tariffs, 
cost recovery pressure 

on consumers

Over reliance on 
FCAs and bilateral 

agreements

Unpaid curtailment/
redispatch becomes routine, 

market-based flexibility 
suffers from weaker 

locational and temporal 
price signals reducing 
incentives for flexibility 

Rising consumer 
fixed charges 

and bills

Increase in BTM solar 
and battery installations 

leads to partial or full 
grid defection by those 

with capital, lower 
income consumers bear 
the brunt of rising costs

Siloed markets, uneven 
access, closed systems

KEY CHARACTERISTICS 
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THREE POSSIBLE FUTURES: AN OUTLINE

By 2035, Europe’s electricity system has matured into a coordinated, harmonised network. 
Stakeholders are increasingly aligned on regulations and standards. Price signals reflect 
network needs accurately, and market-based flexibility is actively used to maintain network 
reliability. Value stacking revenue from different markets is easy, with minimal restrictions.

TRANSITING TOGETHER

Transitioning Together
A coordinated, market-driven transition enabling widespread 

flexibility and lowering overall system costs

Move towards market-driven 
mechanisms

Standardised 
regulations are 

adopted 
EU-wide

Market-based 
flexibility, 

coordinated 
planning and 

efficient resource 
allocation

Grid monitoring 
is widespread

TotEx guides 
network 

investments and 
real-time needs 
guide flexibility

Dynamic and 
local signals

More granular 
price signals

Consumers have 
broad access to 

flexibility products 
that accurately 

reflect true system 
value/cost

 Lower overall 
system costs, 
curtailment 
minimised

Investment, planning and 
standards are coordinated

KEY CHARACTERISTICS 
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Regulation
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Introduction and key questions

Europe has the architecture for demand-side electricity 
flexibility on paper – the Electricity Market Directive, 
its 2024 amendments, RED III, the Energy Efficiency 
Directive, the Network Code on Demand Response, and 
many more – but the design on paper is not yet reality.

Twenty-seven Member States each translate Brussels’ 
ambitions into national law at their own pace and 
sometimes against their own political grain. Core 
provisions on dynamic pricing, independent aggregator 
access, mandatory market-based flexibility procurement, 
and smart meter rollout remain incompletely transposed 
and implemented across much of the Union.

And even where the law arrives intact, structural barriers 
persist: DSOs rewarded for capital investment rather than 
flexibility outcomes, settlement intervals too coarse to 
support demand response products, and interoperability 
standards too fragmented to enable aggregation at scale.

Against this backdrop, the path to 2035 is genuinely 
uncertain. The EU’s climate and energy targets – a 
binding 42.5% renewable share, net GHG reductions of 
55% by 2030, and the electrification of heat, transport, 
and industry implied by the trajectory toward 2040 – 
require not just that the right technologies are deployed, 
but that the regulatory conditions exist for those 
technologies to contribute actively to system balance.

This section examines the regulatory and policy 
questions that will determine which of those outcomes 
prevails. The answers to these questions play out very 
differently across the three scenarios, and the gap 
between them is not a technology gap, it is a regulatory 
and institutional one.

REGULATION

How are EU energy targets met? 
To what extent, and from which sectors are:
	 	 GHG emissions targets met? 
	 	 Renewable percentage share targets met? 

How quickly and accurately are EU directives and codes translated into national regulations, and to what extent 
does implementation enable practical participation in flexibility markets? 
	 	 Wholesale markets independent access
	 	 Mandatory market-based flexibility 
	 	 Smart-meter roll out and dynamic pricing
	 	 EU Network Code on Demand Response 

Which assets drive EU electrification targets?
	 	 Do heat, transport, heavy transport and industry sectors meet electrification targets?

Will legislation be supportive of flexible price signals? 
	 	 Will flexibility needs-assessment targets be met?
	 	 Will legislation encourage increasing zonal pricing? 
	 	 Will the 2024 EMR amendments be transposed across EU Member States legislation?
		  –  Multiple suppliers, scarcity pricing, first step towards TotEx 

Will EU legislation mandate market-based signals, or will regulation continue to encourage SOs to manage 
flexibility in non-market ways?
	 	 Are FCAs prioritised in EU and national level legislation over market-based flexibility?
	 	 Will EU legislation continue to allow approaches that prioritise CapEx over TotEx?

THE FOLLOWING SECTION APPLIES THESE QUESTIONS TO THE 3 SCENARIOS:
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REGULATION

Directional Diversity

Flexibility procurement and market reforms advance unevenly across Member States. Some 
implement new mechanisms, settlement reforms, and TotEx-based regulation, while others rely 
on bilateral agreements and administrative tools, leaving congestion management and flexibility 
markets fragmented across Europe.

KEY TAKEAWAYS

In this ‘business-as-usual’ scenario, EU energy 
targets are met at the aggregate level, but the 
distribution is uneven. High-performing Member 
States exceed their contributions, others meet 
targets primarily through statistical transfers 
permitted under RED III like in 2020, where eleven 
agreements were concluded to meet targets, 
involving the transfer of approximately 11.6 TWh 
of renewable energy.

A group of leading Member States have fully 
transposed legislation and run operational flexibility 
markets, while others rely more heavily on basic 
legal compliance to meet their obligations – for 
instance, these Member States may retain soft 
veto mechanisms for independent aggregation 
through complex notification procedures or an 
absence of standardised compensation rules. In 
2025 the majority of Member States had not fully 
transposed independent aggregation legislation 
into national law.

Although the EU electrification rate sat at 23% in 
2025, by 2035 it over 35%. Within this scenario 
the target is met at EU level, primarily by EVs 
and heat pumps, but distribution is uneven, with 
leading Member States outperforming others – 
smart charging is ubiquitous, but V2G is still not 
fully interoperable.

In 2035 overall targets are met, but in practice 
many Member States lag in their implementation 
of flexibility enabling regulation. 

The EU Network Code on Demand Response, that 

mandates minimum interoperability requirements, 
outlines the mechanisms for aggregators to 
operate without supplier consent and manages 
TSO-DSO coordination, is put into practice across 
the majority of Member States.

In 2035, flexibility assessments result in new 
procurement mechanisms in an important share 
of Member States. FCAs are commonplace, but 
various approaches to markets address local 
congestion.

More granular settlement is live where the market 
infrastructure was more advanced, like NordPool 
and the CWE region. Elsewhere, it remains pending. 
Cross-border aggregators operate across multiple 
settlement regimes. ACER completes two further 
Bidding Zone Reviews, which result in some 
adjustments by leading Member States to more 
granular zoning.

TotEx incentives for networks are gaining ground 
in the leading Member States. Elsewhere, network 
regulators have not adapted so some costly grid 
expansions still occur before flexibility markets 
are considered.

The divide in the use of markets for flexibility 
management is perhaps the starkest illustration of 
the broader split. Grid operators insist on the ability 
to curtail large consumer assets, as a transitional 
measure while market platforms mature. In laggard 
Member States, the bridge becomes the destination 
and what was designed as a stopgap endures as 
the primary control measure.
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In this scenario, binding renewable targets are 
lowered by the EU to 40% from 42.5%. Wind and solar 
capacity meet the goal, but grid coordination hasn’t 
kept pace. Curtailment is widespread. The energy 
exists; it just can’t always get where it’s needed. 

At a regulatory level, directives have been transposed 
but liquid markets take time to materialise. 
Aggregators still rely on bilateral agreements with 
suppliers. DSO procurement platforms exist, but still 
lack the budgets or enduring mandates to function 
effectively. Dynamic pricing is a legal right for most 
consumers, but retail price caps and wholesale 
market reforms distort the risk/reward balance.

Heat pumps hit their installation targets, but without 
price signals or grid integration, they are a static 
load adding to peak demand. The 2035 automative 
OEM emissions reduction target is weakened further, 
slowing EV take up. Charging is uncoordinated – 
V2G is technically possible yet commercially absent. 
Heavy transport has barely moved.

The result is a system with the technical requirement 
to provide flexibility, but little of the structural 
implementation required to make it possible. When 
stress events arrive, operators cannot efficiently 
dispatch what’s available. When gas prices spike, 
there is still no alternative to meet peak demand.

Flexibility needs-assessments have been completed 
by MSs, but the market structure to act on them is 

still being built. As a result, bilateral agreements 
fill the gap. Procurement platforms exist in some 
jurisdictions and not others, and where they do 
exist, they rarely function at scale.

Many reforms continue to be resisted by Member 
States. Nationally integrated zones persist, and 
15-minute intervals are only just implemented across 
all markets by 2035. More granular alignment 
remains out of reach. Multiple-supplier options are 
permissible, but they are simply not available because 
the infrastructure to support them (standardised data 
sharing, interoperable settlement) was never built.

TotEx provisions make it into law in some MSs, but 
network regulators didn’t  build frameworks to use 
it. Most DSOs are still rewarded for building network 
capacity, not for procuring flexibility.

The EU Network Code on Demand Response is 
not implemented in its entirety, and MS dictate 
interoperability requirements, aggregator access 
and DSO-TSO coordination . So, while within MS 
requirements are more harmonised, variation 
between MS continues. 

Where functional markets fail to materialise, System 
Operator control fills the gap. Frameworks granting 
operators the right to curtail large residential loads 
becomes the default. The directives promised a 
market; the implementation delivered a system 
managed by curtailment.

REGULATION

Fractious Fragmentation

KEY TAKEAWAYS

Renewable and electrification targets are met at a lowered rate of 40%, poor grid coordination and 
weak market implementation mean flexibility cannot be effectively used. As a result, curtailment is 
widespread, new electric loads add to peak demand, and during system stress the grid still relies on 
gas. 

Flexibility needs are formally assessed, but the markets and infrastructure to deliver them are largely 
absent. In practice, system operators rely on bilateral agreements and load control, leaving flexibility 
fragmented and largely managed outside functioning markets.
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REGULATION

Transitioning Together

Targets are exceeded due to further cost reductions for renewables and storage, supported by 
efficiency and fully implemented market rules. Flexibility markets function across Member States, 
electrified assets respond to price signals, and distributed demand, storage, and EVs help manage 
grid stress. Flexibility assessments translate into functioning markets, with aggregators able to 
participate at both TSO and DSO level. Settlement reform, TotEx regulation, and locational signals 
enable flexibility to compete with grid investment, making market-based procurement the norm and 
administrative control the exception.

KEY TAKEAWAYS

By 2035, the regulatory framework underpinning 
Europe’s electricity system is functioning largely 
as intended. The EMD 2019/944 and its 2024 
amendments have been transposed in good 
faith by the majority of Member States. CEER 
peer review and ACER recommendations carry 
enhanced legal weight, supporting laggard NRAs 
toward genuine compliance.

Legislation including the EPBD, RED III, and REMA 
style dynamic pricing and smart meter provisions 
together determine whether electrified residential 
assets become active flexibility resources or simply 
new unmanaged loads. Where EMD Art. 11 and 
19 are fully implemented, heat pumps and EVs 
respond to price signals and earn value for their 
owners. The 2035 ICE sales ban is reinstated 
as further cost reductions ensure near-universal 
EV adoption; V2G and smart charging are fully 
deployed. Heavy transport remains in early-
stage electrification by 2035. Truck electrification 
progresses, governed by the HDV CO2 standards 
and AFIR infrastructure obligations.

TotEx-adjacent provisions are operational 
across most Member States by 2035 and more 
granular settlement is almost universal. Shorter 
settlement periods start to cascade into DSO-
level and aggregator products. The multiple-
supplier provisions are live: specialist operators 
hold separate contracts for EV charging and heat 
pump operation alongside consumers’ base supply, 
creating genuine retail competition for flexibility-
enabling products.

Mandated scarcity pricing passes through to 
consumers with smart controls, providing the 
investment signals for peaking capacity and 
storage that regulated flat tariffs had previously 
suppressed. reviews are acted upon, and several 
large Member States introduce sub-national zones 
or DSO-level locational signals, improving the 
accuracy with which flexibility is procured where 
it is actually needed on the networks. 

Independent aggregations operate freely across 
almost all Member States, underpinned by full 
transposition of EMD Art. 17. Data flows on common 
standards based on full transposition of the EU 
Network Code on Demand Response. Supplier 
compensation mechanisms are fair, predictable, 
and non-punitive. EMD Art. 32 procurement is 
genuine: DSOs run open, transparent flexibility 
markets, and non-wire alternatives are the first 
option evaluated before network investment is 
approved. 

FCAs still exist, but as a demonstrable last resort. 
Their use must be justified under the non-market 
alternatives test, reported to NRAs, and reviewed. 
§14a-style administrative control of consumer 
devices is the exception rather than the operational 
default. Market-based procurement is the norm. 

The regulatory architecture that was written into 
EU law between 2019 and 2024 is, in this scenario, 
finally and functionally intact.
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Fig 1. Energy related GHG emission to meet EU 2030 targets and outlook to 
2050

Fig 2. Overall electrification rate targets

Eurelectric, Power Barometer, 2024

European Environment Agency, Renewables, electrification and flexibility - For a competitive EU energy system 
transformation by 2030, 2024
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Fig 3. Share of customers with smart meters, 2023

Bruegel based on ACER, Upgrading Europe’s electricity grid is about more than just money, 2025
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Markets
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Introduction and key questions

“Markets aren’t working” has been a regular refrain ever 
since electricity markets were liberalised. The growth 
of zero marginal cost renewables, regular fossil fuel 
price shocks and increasing costs of redispatch have 
only intensified the clamour to reform markets designed 
for large thermal generators and predictable demand.

Since 2019, the evolution of flexibility has been driven 
by a range of Acts and Packages towards more market-
based remuneration, with fewer bilateral contracts. No 
longer considered “alternative energy”, ongoing cost 
reductions drive the emergence of solar, wind and 
batteries.

Recent actions and proposals have become more 
interventionist. These include moving away from merit 
order pricing, addressing negative price bids from 
subsidised renewables, reducing the influence of gas 

markets on electricity by capping the price of gas used 
for generation, and removing the EU ETS carbon price 
from wholesale electricity prices.

Although the 2024 Electricity market design reforms 
established that pay-as-bid would not lead to lower 
prices compared to marginal pricing, the most efficient 
model for liberalised electricity markets, questions on 
market design keep returning.

Similarly, the debate between more granular geographic 
prices and political realities means that the debate 
around zonal reform continues.

Although markets provide signals for investors, 
generators, storage and demand, they are also 
supplemented by rules, targets and programmes.

MARKETS

Will regulatory reforms preserve marginal pricing, enhancing price signals through smaller zones and shorter 
intervals, or introduce structural distortions that weaken price signals?
	 	 How far will developments continue the process of integration towards market coupling and alignment 

between member states? 
	 	 Will ancillary services and local flexibility markets become more standardised and integrated?

Will new markets develop that harness the capabilities of grid-forming inverters, and address the growing 
need for fast frequency response, inertia and voltage control?
	 	 Will local markets take precedence over FCAs, or be integrated with them through secondary markets 

and queue-trading marketplaces?
	 	 What RAM/capacity mechanisms are in place, and how do they shape investment and system adequacy?

To what extent will energy and network price signals be communicated to consumers through Time of Use 
and dynamic tariffs, or as an overlay to flat tariffs? 
	 	 Will aggregators be able to stack value across all markets, including intraday wholesale and real time 

imbalance?

THE FOLLOWING SECTION APPLIES THESE QUESTIONS TO THE 3 SCENARIOS:
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MARKETS

Directional Diversity

Flexibility markets continue to develop, leading to more efficient outcomes in countries that manage 
to scale liquidity. Barriers to flexibility remain in many countries, resulting in slower scaling of demand 
side flexibility and continued reliance on residual control. Aggregators continue to struggle to stack 
full flexibility value.

KEY TAKEAWAYS

Despite recurring debates, marginal pricing in 
wholesale markets remains the price setting 
approach. The regular Bidding Zone Reviews 
continue, but with little significant change to current 
arrangements. All markets trade and settle at 
15-minute intervals, and with more renewable 
generation the dimensioning requirements for 
ancillary services increase.

Capacity mechanisms are better coordinated 
in leading Member States, where ACER’s 
adequacy methodology (ERAA) is used to size 
national mechanisms in a way that accounts for 
cross-border contributions. Demand response 
and storage participate meaningfully in capacity 
mechanism auctions.

Ancillary service markets become more standard-
ised, with FFR now procured across the central 
European grid, and new local variants emerge to 
manage increasing ramp rates. 

More inverter-based resources on the grid means 
new approaches are required to support inertia 
and power quality. The initial approach reflects a 
mix of investment in synchronous condensers and 
procurement of synthetic inertia through bilateral 
contracts, however ACER proposals encourage 
moving towards market procurement. 

DSO markets are more widespread, but still 
with a range of models across different Member 
States. NRAs ensure consistency within their remit. 
Overvoltage is a growing challenge, still largely 
managed through top-down control and export 
restrictions.

Most new generation and large demand 
connections are FCAs with seasonal restrictions. 
Secondary trading of obligations in local markets 
enables queue swapping to optimise curtailment. 
Local flex markets are still supplemented by 
procurement programmes, which overlay ToU 
network charges which ensure regulatory cost 
recovery.

The requirements for retailers to offer dynamic 
prices and fixed tariffs in supplemented by ToU 
and Flexi tariffs, where a proportion of load has 
a fixed price, and the remainder is exposed to 
markets through dynamic prices.

Value for flexibility is fairly evenly split between 
wholesale markets, ancillary services, capacity 
markets and local DSO markets.
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Market reforms instigated at the 2026 European 
Council develop further, eventually separating 
wholesale markets for renewables from dispatchable 
generation. Markets revert to central dispatch, with 
wholesale and retail prices frequently capped. CfDs 
and Capacity Market payments rising to address the 
growing missing money problem.

Wholesale prices are harmonised across Europe, 
levelling the playing field for industry, at the cost 
of removing price signals for efficient operations 
and investment. There has been no advance from 
15-minute settlement, resulting in higher Ancillary 
Services requirements. While market coupling 
harmonises pricing, activations vary by SO and 
returns vary between Member States.

Balancing services dimensioning continues to rise, 
and although market coupling continues to allow 
sharing of capacity and cross-border activations, 
energy solidarity breaks down during regular crises, 
leading most SOs to procure additional reserves.

National capacity mechanisms proliferate without 
EU-level coordination. Each Member State designs its 
own capacity mechanism, resulting in incompatible 
frameworks that distort cross-border investment 
signals and risk double-counting adequacy resources.

Current Ancillary Services have become more 
aligned, but diverse approaches to DSO markets 
mean that they remain poorly integrated with TSO 
markets. Both new products and local variants persist, 
largely aimed at procuring services from ageing gas 
plants that would otherwise shut down. Inertia is 
maintained at manageable levels by retaining thermal 

generation capacity and investment in synchronous 
condensers.

Overvoltage due to behind the meter PV is increas-
ingly managed through export limits, curtailment 
and grid fees for injection. FCAs are retrospec-
tively applied and activated regularly to maintain 
grids within operational parameters. Local flexibility  
markets are more widespread than today, but liquidity 
is limited and activations are rare.

Consumer appetite for dynamic tariffs remains low, 
and network elements prioritise regulatory cost 
recovery over price signals. Flexibility overlays 
rely on bilateral arrangements between DSOs 
and retailers, supporting incumbents with a large 
customer base in constrained regions.

BESS dominate ancillary service markets, and 
the distorted wholesale markets fail to reward 
flexibility sufficiently for mass adoption. Independent 
aggregators can capture the limited day ahead 
and intraday wholesale volatility in most markets, 
but integration with BRPs remains convoluted and 
inconsistent.

The diversity of flexibility mechanisms require 
different technologies to fulfil their requirements. 
These investments create a lock-in effect that makes 
further harmonisation more difficult.

MARKETS

Fractious Fragmentation

KEY TAKEAWAYS

With more frequent blackouts and brownouts, concern over resilience takes precedence. System 
Operator procurement and top-down central control dominates markets.
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MARKETS

Transitioning Together

EU electricity systems are recognisably market led, with fewer national differences. Wholesale prices 
are the primary coordination mechanism. TSOs and DSOs coordinate largely through prices rather 
than direct intervention. System Operators rely on flexibility in real time with confidence. Flexibility 
is no longer framed as an “add on” but as core infrastructure.

KEY TAKEAWAYS

Market reforms not only preserve marginal pricing 
but reinforce the position of wholesale markets 
at the core of the energy system. More granular 
price signals from smaller zones align financial 
markets with the physics of the system. Settlement 
intervals are more granular for all spot wholesale 
markets and ancillary services. 

Sharper geographic and temporal price signals 
concentrate flexibility value in wholesale markets 
and reduce the required capacity of balancing 
reserves. Price volatility is accepted as a feature 
rather than a failure of the system. 

Markets are increasingly integrated, with co-
optimisation across borders, between wholesale 
markets and ancillary services, and between 
TSOs and DSOs. Clearing prices more accurately 
reflect the marginal cost, which with Independent 
Aggregator access to markets, is increasingly set 
by storage and flexibility.

Grid forming inverters are now widespread, even 
for residential systems, and new markets develop 
to harness their capabilities to address the growing 
needs for fast frequency response, inertia and 
voltage control revealed by improved network 
monitoring.

Capacity mechanisms are coordinated at EU 
level using the ERAA framework, with ACER 
oversight ensuring national mechanisms do not 
individually over-procure or distort cross-border 
flows. Demand response and storage enabled by 
Energy Management Systems are treated as first-
class adequacy resources alongside generation.

EV charging, batteries, industrial loads, and 
increasingly heat pumps respond automatically 
to real time price signals. Where local network 
constraints apply, DSOs use a mix of ToU network 
tariffs, local price overlays, or procure flexibility 
through competitive local markets.

Cross-border trading and standardisation of 
ancillary services and local markets support the 
growth of pan-European Independent Aggregators, 
who are increasingly influential in market design 
debates,  ensuring the integration and participation 
of distributed assets. 

The majority of new connections feature dynamic 
operating envelopes, which are integrated into 
local markets to optimise curtailment when it is 
required. This is occurring less frequently, as a 
critical mass of flexible consumption optimises 
against both energy and network price signals 
communicated through Time of Use and dynamic 
tariffs.

Independent aggregators are actively trading 
flexibility, not only in Ancillary Services and Day 
Ahead, but also in intraday wholesale markets. 
Flexibility is not only traded nation-wide, but also 
between member states.
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Fig 4. Access to WS market and prices 
Independent aggregator framework and smart meter availability

smartEn, Wholesale Electricity Markets, 2025

MARKETS
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Fig. 5 European tariff landscape change 2024-2025

LCP Delta, Annual Tariff report, 2025
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Introduction and key questions

Europe’s electricity demand is undergoing a structural 
transformation after two decades of broadly flat 
consumption. As heat, transport, and industrial processes 
shift away from fossil fuels, total demand is projected 
to grow significantly through to 2035, but the more 
important shift is in the character of that demand.

Controllable loads – such as EVs, heat pumps, industrial 
processes, and data centres – are increasingly being 
added to an electricity system originally designed for 
passive and predictable consumption. The extent to 
which these customers can provide flexibility depends 
not only on their local site conditions, but also on their 
technical capability, willingness to participate, and the 
regulatory and market structures they operate within. 
Ultimately, whether these loads act as assets or liabilities 
for the grid depends largely on the market design 
and regulatory frameworks that shape how they are 
integrated and incentivised.

The electrification of each sector follows its own 
trajectory. Residential heat and personal transport 
are driven by binding mandates and must electrify 
at pace regardless of market conditions. SME and 
C&I electrification is more sensitive to price signals 
and infrastructure availability. Industrial processes can 
electrify where economics and energy supply align, but 
high-grade industrial heat and heavy transport remain 
technically and commercially challenging. Data centres, 
already fully electric, represent genuinely new demand 
rather than fuel switching, and their grid impact depends 
heavily on siting policy and flexibility obligations.

Across all sectors, the central question is not whether 
electrification happens, but how quickly, where and to 
what effect.

DEMAND

How will electrification targets be achieved across residential, SME, C&I, and data‑centre sectors?
	 	 Which technologies drive this? 

At what pace and where can each sector scale?

Will electrification primarily come through fuel switching from fossil fuels or will it increase total energy demand?

How will the shift affect peak load and system balancing needs?

What is the willingness, capability, and incentive for consumers to provide flexibility?
	 	 How much flexible capacity can households contribute?
	 	 Who controls devices: market-based operators or regulated mechanisms?
	 	 Which tariffs or programmes will drive participation?
	 	 Will interoperability standards be applied EU-wide? 

THE FOLLOWING SECTION APPLIES THESE QUESTIONS TO THE 3 SCENARIOS:
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DEMAND

Directional Diversity

In 2035, residential electrification is largely on track. Heat pump and EV uptake is strong where grids 
are mature and incomes are high. In lower-income Member States and rural areas, the technology is 
arriving, but the infrastructure isn’t quite yet built out. 

KEY TAKEAWAYS

In leading Member States, smart tariffs and ToU 
pricing are beginning to shift when people use 
energy. In laggard Member States, electrification 
is largely passive: the device is installed, the 
flexibility of it is rarely used.

Large transport electrification has not progressed 
in the same way as residential; rail, aviation and 
shipping look much as they did in 2025. A handful 
of Member States have electrified truck fleets; 
most have not.

Data centres are a growing complication. From 
3% of EU consumption in 2025, their share climbs 
steadily through the decade. The growth is real, if 
slower than the most alarming forecasts suggested. 
Leading Member States begin requiring grid-
aware siting and demand flexibility as conditions 
of connection. Others do not.

Some buildings evolve from passive consumers 
into active participants in the energy system. 
This transformation is strongly supported by the 
Energy Performance of Buildings Directive, which 
promotes smart-ready buildings, electrification, and 
the integration of automation and control systems.

Peak load growth is the net result. While smart 
charging is common, consumer appetite for time-
of-use tariffs is blunted by regular crises. Peak 
load becomes harder to manage, and fossil fuels 
continue to cover the gap.

Even in leading Member States with dynamic 
tariffs and established aggregators, consumer 

willingness for flexibility is concentrated among EV 
owners and households with solar-plus-storage, 
where financial benefits are tangible. Where smart 
meter penetration exceeds 80% and data access 
frameworks are operational, EV chargers are 
smart by default and grid-responsive heat pump 
controllers are commercially available. In laggard 
Member States, the infrastructure gap (meters, 
data, connectivity) limits capability regardless of 
willingness.

Realisable household flexibility is available in 
leading Member States, yet across the EU only a 
fraction of the theoretical potential is activated on 
a regular enough basis to be meaningful.

In most Member States, consumers can opt into 
aggregator programmes delivering both grid 
services and financial returns. However, some 
SOs still rely primarily on curtailment, so consumers 
experience their devices as subject to DSO control 
rather than as revenue-generating assets.

Regulated or semi-regulated flat tariffs continue 
to receive political support, suppressing flexibility 
by muting price signals. Scarcity pricing events in 
wholesale markets do not pass through to retail 
where tariffs are regulated.

Interoperability standards are advancing in leading 
Member States but remain national or bilateral, 
and not yet harmonised EU-wide.
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Some large commercial and industrial consumers 
electrify, but many medium and all high-grade 
industrial heat consumers remain on gas. 

Data centre demand grows, but instead of being 
placed and managed strategically, they operate 
at near-constant load, adding significant baseload 
demand with minimal flexibility contribution. 

Overall scaling is rapid in sectors with binding 
mandates (mostly residential) and slow in sectors 
dependent on market signals or infrastructure 
deployment (industrial heat, e-HGVs, data centre 
flexibility).

Fuel switching places additional strain on the system 
as electricity demand continues to grow. 

Consumers are broadly aware of flexibility markets 
but have limited financial incentive to participate; with 
market interventions, real-time price signals don’t 
reach customers. Political trust in energy markets 
remains low following ongoing price volatility. 

The potential for flexibility is theoretically significant 
as the electrification of heat and transport creates 
large new controllable loads, but practically extremely 
limited. 

Customer assets are predominantly controlled via 
non-market mechanisms that are convenient for 
SOs. However, this entrenches a non-market norm: 
consumers perceive their devices as being fully 
subject to SO control. This acts as a deterrence to 
electrification. 

Consumers who do electrify are incentivised to 
defect due to high grid fees from network over-build. 
Grid costs continue to rise for those who cannot 
consume from on-site generation.

Variable tariffs are offered by suppliers, but uptake 
is low as price differentials are small and consumer 
inertia is high. Critical peak pricing exists in a small 
number of Member States as an opt-in product. 
Interoperability standards continue their slow 
progress, with siloed proprietary protocols and 
bilateral agreements still prevalent.

DEMAND

Fractious Fragmentation

KEY TAKEAWAYS

In 2035, residential electrification has scaled but causes more problems than it solves. Heat pump 
installations reach headline targets, driven by national subsidy schemes. Smart controls are rarely 
installed alongside heat pumps – electrification occurs without enabling flexibility. EV charging adds 
significant overnight load. Behind-the-meter solar and battery adoption is driven by self-consumption 
economics rather than grid participation.
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DEMAND

Transitioning Together

Residential electrification is comprehensive and actively flexible. Heat pumps, EVs, and home 
batteries are coordinated through smart controls and dynamic tariffs. EVs are a flexibility asset. 
Smart charging is the default and is managed by aggregators responding to real-time price signals. 
V2G is commercially operational in multiple Member States, providing frequency response and peak-
shifting services. Fleet EVs are fully integrated into DSO flexibility markets. 

KEY TAKEAWAYS

Large consumers participate in TSO and DSO 
balancing markets, providing fast-response 
demand curtailment and shift. Electrification of low-
and-medium process heat is essentially complete 
for new installations by 2035. High-grade heat 
electrification is beginning in arc furnace steel and 
industrial electrolysis. Large transport electrification 
progresses steadily.

Data centres are required to participate in flexibility 
markets as a condition of grid connection under 
national implementation of the EED and emerging 
grid connection codes. Hyperscalers with flexible 
workloads shift batch processing to low-price, high-
renewable periods. Waste heat recovery from data 
centres feeds district heating networks in urban 
areas. Siting policy is grid-aware, so new capacity 
is directed toward regions with renewable surplus.

Fuel switching is the dominant component, but 
total electricity demand growth is moderated 
by efficiency improvements that precede or 
accompany electrification, so EED demand 
reduction targets are met.

Financial incentives are real and visible, dynamic 
tariffs, smart charging, and aggregator-managed 
programmes deliver measurable bill reductions. 
Smart meters are near-universal with real-time data 
access, and consumer-facing products are simple: 
smart charging participation is opt-out by default. 
Both independent and retail-affiliated aggregators 
compete for customers, driving product quality up 
and friction down.

New heat pumps, EV chargers, and BESS units are 
Flex Ready and, where applicable, bidirectional 
as standard, so grid responsiveness is a baseline 
product requirement rather than a premium feature. 

Market-based operators are the primary control 
mechanism. Aggregator and suppliers compete 
for consumer enrolment, with curtailment reserved 
as an infrequent emergency backstop. 

Implementation of multiple-supplier provisions 
allow specialist operators to hold separate 
contracts for EV charging or heat pump operation 
alongside a consumer’s base supply, enabling 
a genuinely competitive flexibility retail market. 
Scarcity pricing episodes, rare but high-value, 
pass through to consumers with smart controls, 
rewarding availability during stress events and 
reducing the need for peaking generators.

Interoperability is standardised EU-wide. OCPP 
4 is mandatory for all new EV chargers. CEEDS 
is operational, allowing consumers to grant third 
parties standardised API access to consumption 
and device data. The result is an open, competitive 
aggregation market functioning at scale.
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Fig 6. Final Energy Consumption by energy carrier 2005-2050

Fig 7. EU27 Electrification potential by region and industry to 2035

Schneider Electric, Direct electrification of industrial process heat, 2024

European Environment Agency, Renewables, Electrification & Flexibility, 2024
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Fig 8. Total and per capita residential heating by source

Fig 9. EV and Heat pump adoption forecasts

Eurelectric, Electrification Plan, 2024

Cambridge Energy Policy Research Group, An overview of the electrification of residential and commercial 
heating and cooling and prospects for decarbonisation, 2020
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Introduction and key questions

The electricity system Europe is building for 2035 looks 
very different from the one it inherited from the 20th 
century. Renewables now dominate new investment 
not only because of policy mandates but because the 
economics have shifted decisively. Solar and wind are 
the cheapest sources of new generation in most EU 
markets, and battery costs are falling quickly enough 
to reshape how storage supports the system within 
the decade.

At the same time, this transition creates new system 
dynamics. Wholesale prices collapse during periods 

of high renewable output and spike during scarcity. 
Curtailment increases where grid coordination and 
expansion fails to keep pace with deployment. Gas also 
proves harder to retire than anticipated, as the system 
still requires controllable, dispatchable capacity when 
wind and solar output falls. 

The pace of fossil phase-out therefore becomes not 
only a question of policy, but also of market design.

GENERATION

What does the 2035 generation mix look like, and how does it compare to EU and national targets?
	 	 How much generation comes from fossil fuels, and how rapidly are they phased out?
	 	 What is the pace of conventional generation retirements, particularly gas baseload?
	 	 What is the role and scale of nuclear and SMRs in the mix?
	 	 How much of total generation is supplied by renewables, and at what build‑out rate?
	 	 Are any existing renewable assets retired, and at what rate?
	 	 How much storage capacity (BESS, long‑duration, thermal, hydrogen) is deployed, and where is it 

located?
	 	 How much gas backup remains as fossil fuel imports decline?
	 	 How do hardware improvements evolve across scenarios?
	 	 What are the levelized cost of electricity trends, especially declining solar and battery costs? 

THE FOLLOWING SECTION APPLIES THESE QUESTIONS TO THE 3 SCENARIOS:
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GENERATION

Directional Diversity

Renewables exceeds aggregate targets but some investments are misallocated, built where 
permitting was fastest, not where the grid can absorb them.

Coal is largely gone by 2035, but gas remains as baseload backup where flexibility markets cannot 
fully support system needs. BESS deployment is substantial but follows subsidies rather than system 
need, and falling technology costs do not completely translate into lower system costs where 
curtailment limits asset utilisation.

KEY TAKEAWAYS

The share of renewables meets the binding 
target of 42.5% of final energy consumption at 
the EU level, but national compliance is uneven. 
Leading Member States (Nordics, Germany, Iberia) 
exceed their indicative shares. Central and Eastern 
European Member States meet targets later and 
with a higher residual fossil share. The aggregate 
mix reaches the required renewable percentage 
but through a structurally uneven contribution.

Western Member States are effectively post-coal 
by ~2030. Central and Eastern European Member 
States retain coal into the early 2030s, supported 
by EU Just Transition Fund.

Nuclear provides baseload stability in Member 
States that retain it, partially compensating for 
slow flexibility market development, but no new 
capacity is operational in 2035. 

First-generation wind assets are retired and some 
are replaced with higher-capacity modern turbines 
on the same sites. Net capacity of new turbines 
exceeds those retired, so repowering pace is 
slower due to the need for grid upgrades.

Member States with functioning DSO flexibility 
markets attract distribution-connected BESS. Large-
scale transmission-connected BESS grows across 
the EU where wholesale market price signals are 
sufficiently granular. Thermal storage is actively 
used for grid flexibility in Member States with 
advanced district heating networks.

Gas baseload retires faster in Member States 
with well-developed alternatives in storage, 
interconnections, and demand response. In others, 
capacity mechanisms actively incentivise retention 
of gas plant. There is a structural tension: the EU’s 
preference for market-based adequacy pushes 
toward retirement, but are often over-ruled by 
national security-of-supply concerns. 

Improvements in round-trip efficiency and cycle 
life make BESS more attractive for high-frequency 
balancing services. Falling battery costs bring 
storage LCOE close to that of peaking gas, but 
only in leading Member States, where storage can 
stack revenues across multiple markets. The cost 
of solar similarly continues to decline. Offshore 
wind LCOE gradually declines as turbine scale 
increases and installation efficiency improves.
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Renewable share meets the EU lowered target 
of 40% in aggregate, but over-build has occurred 
where permitting was fastest rather than where 
the grid could absorb it. Several Member States 
meet national targets on paper by relying on cross-
border imports rather than domestic generation – a 
compliance mechanism permitted under RED III 
but indicative of structural underinvestment. Build-
out slows after 2030 as grid connection queues 
lengthen and curtailment erodes revenue certainty 
for new projects. 

First-generation onshore wind and solar assets 
(predominantly installed in the mid-2000s to early 
2010s) begin reaching end-of-life in 2030–35; 
repowering is slow where permitting treats it as a 
new-build process. 

Coal is largely gone from the EU mix by 2035, with 
the exception of a small number of Member States 
where Just Transition timelines slip. Gas is retained 
as the primary balancing fuel where flexibility markets 
cannot offer credible alternatives, and retired slowly 
because TSOs and capacity mechanism designers 
cannot risk adequacy gaps without a deep, liquid 
replacement. Residual gas dependency proves sticky 
after 2030 once the straightforward transitions are 
exhausted. Nuclear holds where operating licences 
are extended.

BESS deployment is substantial; investment follows 
subsidy availability rather than system need. 

Distribution-connected BESS is limited by uneven 
regional DSO procurement frameworks, and the full 
flexibility value of deployed assets is not captured.

Solar PV and onshore wind are already the lowest-
cost sources of new generation in virtually all EU 
markets. Low LCOE does not automatically translate 
into low system cost: curtailment of over-built 
renewables raises the effective cost of generation 
capacity, and the lack of widespread local flexibility 
markets means system integration costs are borne 
by networks and consumers rather than captured by 
the market. Battery LCOE declines sharply (driven by 
EV manufacturing scale reducing cell costs) but the 
revenue stack to monetise storage remains narrow. 

GENERATION

Fractious Fragmentation

KEY TAKEAWAYS

Renewables meet 40% target but unevenly, several Member States rely on imports rather than 
domestic generation, and build-out slows after 2030 as curtailment erodes project economics. Coal 
is largely gone; gas persists where flexibility markets remain underdeveloped, with retirements slow 
and import infrastructure retained. 

Nuclear holds where licences allow. BESS is deployed at scale but misallocated, and falling 
technology costs are partially offset by curtailment and narrow revenue stacks that prevent assets 
from delivering full system value.
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GENERATION

Transitioning Together

Renewables meet and slightly exceed the aspirational 45% target, deployed where grid capacity 
exists and curtailment is minimal. Gas is retained only for last-resort adequacy, displaced from routine 
balancing by demand response, storage, and interconnection. Nuclear becomes better integrated 
into flexibility systems, providing stable output with some responsiveness to demand.

Falling battery and solar costs, combined with deep flexibility revenue stacks, make the all-in cost of 
a high-renewable system demonstrably lower than the alternative.

KEY TAKEAWAYS

Fossil generation is reduced to a minimal residual 
(used only for firm adequacy backup during 
extreme stress events). Gas peakers are retained 
in capacity mechanisms but run little, with DR, 
storage, and interconnection displacing the majority 
of their historical function. The pace of phase-
out accelerates post-2030 precisely because 
flex infrastructure makes gas less operationally 
necessary. 

Gas retirement is driven by market signals rather 
than by administrative mandate. Remaining gas 
capacity operates in peaking-only mode with very 
low utilisation.

Nuclear base is better integrated into the flexibility 
system: nuclear output is increasingly dispatchable 
at the margin (where technically feasible), and 
nuclear operators participate in balancing markets. 

Renewable share meets and slightly exceeds the 
45% aspiration. Build-out rate is sustained and 
locationally optimised – new capacity is connected 
where grid capacity exists or is being efficiently 
expanded. Curtailment is minimal, improving 
revenue certainty and reducing the cost of capital 
for new projects. 

Renewable retirement without replacement is 
minimal. The repowering pipeline is integrated 
into DSO and TSO grid planning cycles.

Gas backup is reduced to a minimal residual, 
sized for genuine last-resort adequacy rather than 
routine balancing. The combination of demand 
response, BESS, long-duration storage, pumped 
hydro, and cross-border flexibility means gas 
peakers are dispatched rarely and at very low 
annual load factors.

Hardware improvements are fully translated 
into system value. Longer cycle life reduces the 
levelized cost of storage services. Improved round-
trip efficiency reduces energy losses from cycling. 
EV batteries (now larger, faster-charging and 
V2G-capable as standard) are a major distributed 
storage resource. 

Declining solar and battery costs, combined with 
well-functioning flexibility markets that provide 
multiple revenue streams for storage, make the 
all-in cost of a high-renewable, high-flexibility 
system demonstrably lower.

Curtailment is minimal, so the effective LCOE of 
renewables closely tracks the nameplate figure. 
Battery storage LCOE reaches a level at which it 
is cost-competitive with new peaking gas on a 
pure economic basis.
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Fig 10. Coal phase out plan EU

Fig 11. Changes in electricity generation source 2010-2030

ACER and CEER, Rewarding Flexibility: How retail contract choice can help unlock consumer flexibility, 2025

smartEn, The Business case for flexibility provision in energy-intensive industries, 2025
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Fig 12. Levelized Cost of Energy (LCOE) historical outlook

Fig 13. Levelized Cost of Energy (LCOE) Type Comparison

Lazard, Levelized Cost of Energy, 2025
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Introduction and key questions

Networks have become the binding constraint to 
electrification of demand and growth of renewable 
generation. Regulatory incentives drive the behaviour of 
network companies, but supply chain issues constrain it. 

Although OpEx incentives were mooted in the 2024 
EMD proposals, incentives still favour capital expenditure 
from increased network build.

However, forecasts of future demand are increasingly 
uncertain – households are becoming much more 
diverse overall, but with localised clusters. A 2024 
Conference to consider data centre expansion in Virginia 
heard that forecasts may be off by a factor of 2, but the 
greater question was, in which direction?

Curtailment volumes and costs have been rising at both 
transmission and distribution, with connection queues 
growing such that new projects may not get connected 

before 2035. Dominated by solar, wind and battery 
projects, most Member States have requests for 10 
times their expected need.

Full grid build-out to meet projections for demand and 
generation is physically and economically challenging. 
Bottlenecks include transformers, copper, and labour, 
as well as the processes and digitalisation to manage 
new usage patterns and enable communication between 
all market actors.

As a result, greater digitalisation, to enable monitoring, 
controllability and automation, is essential. Networks 
are developing more tools in their toolbox, from flexible 
connections to local markets and dynamic tariffs. How 
network visibility evolves, which tools are developed, and 
how they are used varies across companies, countries, 
and scenarios. 

NETWORKS

How far will regulatory incentives evolve from CapEx to TotEx? 
	 	 Will flexibility be treated as equivalent to physical reinforcement when considering reliability standards?
	 	 Do networks invest ahead of need? How much network will be built? Will transformer shortages, copper 

prices, constrain network build?
	 	 How quickly will networks invest in network monitoring and digitalisation?

How will demand forecasts evolve, and how much can they be relied upon for the growth of EVs, electrification 
of heating and data centres?
	 	 How will connection queues evolve? How much will networks rely on FCAs and curtailment over tariffs 

and markets?

How will networks use the tools at their disposal? What will be the balance between market signals and central 
dispatch for investment and operations?
	 	 Will new markets emerge to address voltage issues and declining inertia?
	 	 Will tariffs prioritise regulated cost recovery over signals that influence behaviour?

THE FOLLOWING SECTION APPLIES THESE QUESTIONS TO THE 3 SCENARIOS:
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NETWORKS

Directional Diversity

Networks are tentatively incorporating flexibility through TotEx steps and local markets, but DSO 
approaches vary widely, demand-side flexibility is derated against reinforcement, and utilisation 
remains low. Flexible connection agreements are easing connection queues, with dynamic tariffs 
and local markets beginning to reward turn-up and turn-down actions.

KEY TAKEAWAYS

Network initiatives to support flexibility are 
supported by tentative steps towards TotEx 
incentives, but with vastly different DSO structures, 
the approach taken in Member States varies. 
KPIs differ across the EU. In some countries KPIs 
for grid investments still lead to conservative 
grid reinforcement without enough consideration 
of digitalization and new targets like flexibility. 
Networks are able to consider flexibility markets 
in security of supply metrics, but demand side 
flexibility is derated when compared to grid 
reinforcement.

Network planning is supported by investments 
in monitoring and digitalisation. Processes for 
managing connection requests are also digitalised 
at larger DSOs, but smaller entities lag behind.

Deviations in implementation lead to wide 
variations in technical requirements, with significant 
adaptation efforts on the consumer side.

Improvements in data centre efficiency means that 
overall, growth in demand is more manageable 
than initially anticipated. Financial commitments 
from new large loads prevent consumers paying 
excessively for data-centre driven network 
expansion. 

FCAs enable the connection queue to be reduced 
to manageable levels, with Flexibility Service 
Providers able to trade curtailment obligations 
on local flexibility markets, among other market-
based coordination mechanisms. 

Grid reinforcement accommodates EVs and heat 
pumps on low voltage grids, with most pressure 
emerging at medium voltage. 

Curtailment is used as a last resort, with some 
networks introducing dynamic tariffs to influence 
consumer behaviour, and local flexibility markets 
rewarding both turn up and turn down actions.

Regional and local markets emerge to address 
voltage issues and declining inertia, open to 
demand side flexibility from grid forming inverters.

Network utilisation rates improve, but with plentiful 
spare capacity, generally remain below 30%.

BtM PV faces ToU injection charges, incentivising 
investment in flexibility and storage, or self-
curtailment to avoid stressing the local grid.
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Although funding is made available for flexibility 
trials and pilots, changing the incentive regime 
from CapEx to TotEx is still under discussion at EU 
level. Some members states have implemented a 
TotEx-lite regime, supporting the development of 
flexibility markets. Flexibility is still considered a last 
resort, and is considered additional to physical N-1 
redundancy in reliability standards.

Digitalisation of network infrastructure and operations 
develops slowly, with limited monitoring of low 
voltage networks. Networks compensate by investing 
in reinforcement ahead of need based on forecasts 
of EV uptake and grid connection applications from 
data centres. As growth lags forecasts, consumers 
pay for increasingly underused capacity. Figures on 
network utilisation remain hard to find, but rarely 
exceed 10% on low voltage grids.

Curtailment still increases as reinforcement in some 
regions is delayed due to permitting challenges 
and materials shortages. The cost of components, 
including transformers and copper remain high, 
which are passed through to consumers.

Connection queues remain snarled by zombie 
projects that won’t go ahead, with Flexible 
Connection Agreements so restrictive that they 
do little to advance development. Where they are 

implemented, availability windows and levels are 
determined a year in advance. Used by SOs as 
a free source of flexibility, consumer opportunity 
costs are ignored.

With wholesale markets giving weak signals for 
investment and operations, SO requirements for 
ancillary services increase. Bilateral contracts return 
in order to prevent ageing thermal generators 
from closing, and ensure that inertia levels are 
maintained. Despite this, grid instability increases, 
with central dispatch and curtailment increasingly 
frantic to manage balancing, congestion and voltage 
regulation.

The Flexibility Needs Assessment support investment 
in Synchronous Condensers, but most NRAs find 
little need for demand side flexibility. 

Exacerbating limited monitoring of low voltage 
grids, DSOs benefit little from data received due 
to a lack of synchronised software. Grid planning 
and flexible operation are not joined up.With a few 
exceptions, consumer tariffs offer little incentive for 
grid friendly behaviour, beyond demand reduction 
at the winter evening peak. BtM PV is increasingly 
hit with flat injection charges, penalising ownership 
of renewables without incentivising flexibility.

NETWORKS

Fractious Fragmentation

KEY TAKEAWAYS

TotEx remains under discussion, flexibility is treated as a last resort, and slow digitalisation means 
networks compensate through over-investment in reinforcement – paid for by consumers as demand 
lags forecasts. Connection queues remain blocked, curtailment grows, and bilateral contracts return 
to retain ageing thermal capacity.

Flexibility Need Assessments drive investment in synchronous condensers rather than demand-
side resources, and consumer tariffs offer little incentive for grid-friendly behaviour beyond peak 
reduction.
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NETWORKS

Transitioning Together

Market-based flexibility is a core operational tool, rewarded through TotEx incentives that reduce 
reinforcement expenditure and push network utilisation toward 50%. Real-time monitoring, 
probabilistic resilience, and dynamic operating envelopes replace static approaches, while wholesale, 
ancillary services, and local flexibility markets are open to all assets. Consumer tariffs offer genuine 
choice, with local price signals driving participation and shifting flexibility value toward consumers.

KEY TAKEAWAYS

Market based flexibility has become a core 
operational tool to respond to the rapidly 
evolving needs of electricity networks. EExtensive 
monitoring, automation and controllability, from 
high to low voltage, supports real-time visibility 
of local needs and improved operation.

Activation of flexibility by networks is rewarded 
through TotEx incentives, reducing expenditure on 
network reinforcement. Utilisation rates increase, 
reaching 50% on some parts of the network. 
A probabilistic approach to network resilience 
enables a coordinated approach from grid 
reinforcement and flexibility to improve reliability 
and reduce overall costs.

Combined with better monitoring, improvements 
in forecasting, planning and maintenance enable 
grid reinforcements to reflect consumer needs in 
a more timely manner. Developments in solid state 
transformers are starting to appear on networks, 
accelerating the process of digitalisation. Dynamic 
line rating and reconductoring are also enhancing 
the capacity of existing networks.

Wholesale, ancillary services and local flex markets 
are supplemented by widespread markets for 
voltage regulation and inertia. Technology 
inclusivity enables all assets to compete with 
appropriate metering and pre-qualification 
requirements. Grid management software enables 

improved monitoring, automation and control, as 
well as communication with stakeholders.

DC microgrids are increasingly common for indus-
trial sites and residential housing developments. 
Larger loads are able to be met with smaller grid 
connections, and priority is given to assets that 
can provide flexibility. The impact of data centres 
is minimised by on-site generation, storage, and 
more efficient and flexible use of compute capacity.

Consumer flexibility is driven by the sharper, 
local price signals from wholesale markets and 
tariffs. Dynamic dimensioning of ancillary services 
and local flexibility needs both reduces overall 
balancing costs and increases the share of value 
accruing to consumer flexibility.

Dynamic Operating Envelopes unlock more 
network capacity than static FCAs, and integrated 
with price signals ensure optimal allocation of 
capacity. Legacy FCAs and curtailment remain as 
backup options, but are rarely activated.

Consumer tariffs offer a wide choice, ranging 
from full dynamic pricing for energy and network 
rates, to fixed tariffs supplemented by optional 
flexibility programmes. Network cost recovery 
is ensured, with additional cost-neutral flexibility 
signals overlaid on fixed tariffs.
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Fig 14. European transmission and distribution network investments

Bruegel based on IEA, Upgrading Europe’s electricity grid is about more than just money, 2025
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Fig 15. DSO ownership structure, number per country

Bruegel and E3G based on CEER, Upgrading Europe’s electricity grid is about more than just money, 2025
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The future 
value of DSF
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How value changes within 
the three scenarios

THE FUTURE VALUE OF DSF

Directional
Diversity

Fractious 
Fragmentation

Transitioning 
Together

Overall, value becomes 
more fragmented 
and location-specific, 
shaped by underlying 
network conditions and 
geographic differences.

Overall, value is retained 
within wholesale 
markets, with more 
precise and dynamic 
price signals enhancing 
the effectiveness 
of flexible demand 
participation.

In this context, flexible 
demand is less driven by 
wholesale price signals 
and more frequently 
activated to address 
network constraints and 
maintain system stability.

Although average wholesale 
electricity prices are lower due to 
high renewable penetration, mar-
kets provide sharper and more 
granular price signals. The intro-
duction of more granular settle-
ment and stronger coordination 
between system layers means 
that volatility more accurately 
reflects real-time system condi-
tions, enabling flexible demand 
to respond more efficiently and 
capture value.

In this context, wholesale price 
signals remain the primary driver 
of flexible demand activation. 
Improved market design and 
coordination ensure that these 
signals better reflect underly-
ing system needs, reducing the 
extent to which grid constraints 
override wholesale incentives.

Wholesale electricity prices de-
cline overall, but volatility increas-
es as renewable penetration 
grows, creating more frequent 
but less predictable price signals. 
At the same time, the expansion 
of local flexibility markets and the 
transition to 15-minute settlement 
opens additional avenues for 
participation.

In this evolving landscape, the 
value of flexibility is increasingly 
captured across both wholesale 
and local market signals rather 
than relying on a single source. 
The result is a mixed outcome: 
in some areas, wholesale price 
signals continue to drive flexi-
ble demand participation, while 
in others, local congestion and 
grid balancing needs become 
the dominant trigger for activa-
tion. The balance between these 
signals varies by geography and 
network conditions.

Market interventions such as 
price caps and other distortions 
dampen price volatility, weaken-
ing the extent to which wholesale 
prices reflect real system condi-
tions. At the same time, structur-
ally lower wholesale electricity 
prices reduce the baseline value 
available in these markets.

As a result, the overall value 
proposition for flexible demand 
participation in wholesale mar-
kets declines. Instead, value 
increasingly shifts toward grid 
balancing and congestion man-
agement, where local system 
needs take precedence.
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THE FUTURE VALUE OF DSF

The type of market-based demand 
flexibility available in markets varies 

Value of demand side flexibility across three distinct futures

This data reflects the value accessible to the FDMI and excludes value from implicit flexibility that accrues 
to the end customer.

Figures are based upon expert input and are the indicative split of 100%.

Fractious Fragmentation offers the lowest total value to demand side flexibility and the highest overall 
system costs. Transitioning Together offers most value to demand side flexibility, reducing overall system 
costs by accommodating more zero marginal cost generation and providing flexibility at lower cost than 
alternatives.

2026 Directional
Diversity

Fractious
Fragmentation

Transitioning
Together

DSO Markets Capacity Mechanisms TSO Ancillary Services Wholesale
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Market signal 
coordination 
within a 
varied future 
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MARKET SIGNAL COORDINATION WITHIN A VARIED FUTURE 

How consumer signals get communicated 
depends on who mediates them

As the value of flexibility shifts to wider range of markets and away from non-market flexibility, we expect there 
will be an increasing range of signals that need to be considered by flexible consumers. Increasingly local markets 
and wholesale markets will need to be considered, but legacy non-market flexibility signals may still exist in many 
member states for some time.

Whatever the source of flexibility, consumers need a mechanism that translates system and market needs into 
signals they can understand and act on. The more diverse and open the flexibility landscape becomes, the more 
important this mediation function is.

So, a key question is: as the future of flexibility varies, who mediates the signal between markets and consumers, 
and what does that mean for how consumers participate?

While flexible consumers are gaining greater access to signals from TSO markets and wholesale markets, 
DSO and retailers are increasingly adding additional flexible network tariffs, local markets and complicated 
tariffs and add-ons creating a highly complex mixture of markets signals.

Explicit signal Implicit signal Coordination

FLEXIBLE CONSUMERS

GRID GENERATION

Balancing, DSO & 
ancillary signals

Explicit 
flexibility 
signals

Balancing, DSO 
& ancillary signals

Direct wholesale 
market signals

Energy 
procurement and 

trading

Explicit 
flexibility 

signals

Explicit 
flexibility 

signals

Networktariff 
+ charges

Energy tariff

System Operators

Flexibility providers

Customer interface

DSO TSO Wholesale 
market

Retailer
(BRP)

Independent
aggregators
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MARKET SIGNAL COORDINATION WITHIN A VARIED FUTURE 

Who mediates demand flexibility signals, 
depends on the market structure that 
emerges in each member state

How this happens:

	 Slow market 
implementation: 
Regulations face uneven 
national adoption, markets 
need time to reach maturity

	 Fallback reliance: DSOs 
rely on grid reinforcement, 
curtailment, and flexible 
connection agreements 
over competitive flexibility.

	 Vicious cycle: Low liquidity 
makes flexibility costly, 
driving operators back to 
top-down capex solutions.

How this happens:

	 Aggregator friction: 
Independent aggregators 
face high data, onboarding, 
and balancing responsible 
party barrier costs.

	 Retailer interface: Retailers 
leverage existing billing 
and customer relationships 
via dynamic tariffs.

	 Value capture: Flexibility 
grows, but value is 
concentrated in supplier 
propositions rather than 
open markets.

How this happens:

	 Full legislative 
adoption: Standardised 
pre-qualification, bid 
forwarding, and robust 
TSO–DSO coordination.

	 Level playing field: 
Independent aggregators 
and retailers compete 
directly to optimize 
distributed assets across 
revenue layers.

	 System efficiency: 
Maximises value-stacking 
across wholesale, 
balancing, and local grid 
services.

SO managed 
signals: Consumer 
flexibility signals 
are being managed 
primarily by SO

Retailer mediated 
signals: Consumer 
flexibility signals come 
from market-based 
mechanisms, primarily 
mediated by retailers

Retailer and Independent 
aggregator mediated 
signals: Consumer 
flexibility signals come 
from market-based 
mechanisms and are 
mediated competitively 
by both retailers and IAs

Limited 
market-based 
flexibility

Remaining 
barriers for 
independent 
aggregators

Competitive 
Ecosystem
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MARKET SIGNAL COORDINATION WITHIN A VARIED FUTURE 

Optimal coordination of signals occurs 
when independent aggregators and 
retailers can compete equally within well 
functioning markets

With system complexity rising, flexible consumers require increasing support to coordinate and optimise their 
operations against the range of incoming signals.  

Retailers and independent aggregators are likely to play critical and complementary roles in providing coordination 
and optimisation services to range of different customers.

Open markets are the essential feature to enable the optimisation of a range of different system needs, allowing 
prices and service requirements to dictate what is activated where and when. 

However, markets only deliver where they function well; where access is open, data is accessible, products are 
granular enough for demand-side resources. These conditions are essential to drive sufficient market liquidity, 
ensuring consistent availability for dispatch and competitive prices.

OPEN, LIQUID MARKETS
Wholesale, balancing, local flexibility

RETAILERS (BRP)
Explicit & implicit flexibility

NON-DISCRIMINATORY ACCESS
All resources on equal footing

SUFFICIENT VOLUME FOR 
COMPETITIVE PRICING

Prices reflect demand and supply

GRANULAR PRODUCTS
Bid sizes of 100 kW or less

TRANSPARENT DATA
Near-real-time system information

INDEPENDENT AGGREGATORS
Explicit flexibility

COMPETITIVE ACTIVATION OF CONSUMER FLEXIBILITY

A well functioning market has:
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MARKET SIGNAL COORDINATION WITHIN A VARIED FUTURE 

The volume of demand side flexibility 
available to the system would increase 
within a market-based flexibility system 

Moving left to right across these structures changes not just who captures value, but how much flexibility is 
available at all. Regulation sets the direction, but market liquidity and national implementation will determine the 
outcome. European legislation provides a ‘flexibility first’ framework, but non-market mechanisms could still limit 
market development where implementation allows them to become the default. Early focus on simple market 
access, low barriers to entry and sufficient liquidity will be critical to building viable, competitive flexibility markets.

Limited market-based 
flexibility

Independent 
aggregator 
flexibility

Non-market 
flexibility

Retailer 
flexibility

Remaining barriers 
for independent 

aggregators

Competitive 
Ecosystem
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MARKET SIGNAL COORDINATION WITHIN A VARIED FUTURE 

Markets are the destination, but not 
the default outcome

Unlocking post-2030 demand-side flexibility will depend on building mature, accessible and liquid markets. 
However, these will compete in the near term with non-market flexibility mechanisms delivered to ensure grid 
security and enable rapid renewable and LCT deployment.  While the regulatory framework is in place it is critical 
to recognise that early markets need support and time to consistently deliver volume.

KEY AREAS TO CONSIDER

The Network Code on Demand Response sets a ‘flexibility first’ direction, 
but whether that becomes a genuine hierarchy over non-market 
alternatives depends on national implementation. FCAs, tariffs and direct 
control offer system operators an immediate safety net while starving 
emerging markets of the liquidity they need. Moreover, SOs must be 
clearly incentivized to prefer market-based mechanisms.

Lower barriers to entry and standardised market access do not by 
themselves generate participation or transaction volume. In early-stage 
markets, liquidity may need to be actively supported rather than assumed.

Initial implementations should favour simple, low-friction market access 
over complex rules. Without early liquidity, business cases fail and the 
non-market crutches persist.

Recognise the 
fallback lock-in risk

Plan and support 
early market

Prioritise liquidity 
over ‘perfect’ design

1

2

3
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Directive and regulation overview

DEMAND CONNECTION CODE

Defines technical requirements for connecting demand 
facilities, including provisions that enable demand 
response capabilities. 

EFFORT SHARING REGULATION  
AND EMISSIONS TRADING SYSTEM 

Determine binding emissions ceilings for power, industry, 
buildings, transport. Electrification levels implied by 
models (heat ~50%; transport 60–70%; industry ~40%) 
are scenario‑derived, not mandated. Legally Binding: 
Yes (emissions caps); No (electrification percentages).

ELECTRICITY BALANCING GUIDELINE 

Harmonises European balancing markets and ensures 
that demand‑side flexibility can compete alongside 
generation in providing balancing services.

ELECTRICITY MARKET DIRECTIVE  
(AND 2024 AMENDMENTS) 

Establishes the legal framework for demand response, 
granting consumers the right to participate directly 
or via aggregators and requiring Member States to 
remove barriers. 

ELECTRICITY REGULATION 

Sets market rules ensuring price signals reflect scarcity, 
enabling flexibility to compete on equal footing with 
generation across wholesale, balancing, and ancillary 
service markets. 

ENERGY EFFICIENCY DIRECTIVE 

Requires 11.7% final energy consumption reduction 
relative to updated baseline projections; drives efficiency 
across buildings, industry, and transport

EUROPEAN CLIMATE REGULATION  

Sets a –55% net GHG reduction requirement by 2030 
(vs. 1990), establishing a legally enforceable emissions 
trajectory for all sectors.

HEAVY‑DUTY VEHICLE CO₂ STANDARDS 

Requires –45% CO₂ by 2030, –65% by 2035, –90% 
by 2040 for new heavy trucks. More gradual than car 
standards (90% ZEV by 2035).

NETWORK CODE ON ELECTRICITY BALANCING

Harmonises balancing markets across Europe and 
enables demand-side resources to participate in 
balancing services. 

NETWORK CODE ON DEMAND RESPONSE

Currently under development and expected to be 
adopted under Article 59 of the Electricity Regulation, 
this code will set EU‑wide rules to enable demand‑side 
resources (including load, storage and aggregated 
assets) to participate fully and fairly in wholesale and 
balancing markets

RENEWABLE ENERGY DIRECTIVE 

Requires Member States to ensure a 42.5 - 45% 
renewable share in gross final energy consumption 
by 2030. 

TREATY ON THE FUNCTIONING OF THE EU 

Allows the Commission to take Member States to court 
for failure to transpose or implement EU law.

ANNEX
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Notes



Zero Zero. Two words, one promise: CO₂-free driving at zero cost. This is 
the vision of The Mobility House Energy.  

At the heart of the company’s technology is the aggregation and marketing 
of batteries within the energy system. Since 2016, and with one of the 
longest track records in the industry, The Mobility House Energy has used 
its proprietary optimisation and trading technology to unlock the maximum 
value from every storage asset. As an independent, vertically integrated 
optimiser, the company currently markets more than 1 GW of storage capacity, 
making it one of Europe’s leading providers.

The Mobility House Energy applies the same optimisation logic to electric 
vehicles through Vehicle-to-Grid (V2G). This turns EVs into flexible storage 
assets that absorb renewable electricity, stabilise the grid and make the 
energy transition more affordable for everyone. In 2024, the company 
launched the world’s first commercial V2G product in France. The V2G 
platform developed for this purpose covers all elements of the ecosystem 
required by automotive manufacturers and energy suppliers. 

The Mobility House Energy is a business unit of The Mobility House AG, 
which was founded in 2009 and has offices in Munich, Zurich, London, 
Paris and Singapore.

This study has been sponsored by




