
Workshop on Electrical Load Flexibility in retail

Towards a market design for retail 

flexibility – a journey of challenges 

and opportunities 



About EnergyVille

We help system operators, regulators and market parties in preparing the system for 2030 at the lowest possible cost.



About EnergyVille
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2023 – the year of the consumer?

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

The Consumer is ‘more than ever’ at the center of the public debate

Energy crisis resulting in extreme consumer 

prices
E-Mobility taking up Energy sharing and

related community concepts



Towards an integrated, coordinated and consumer-centric
market design
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The 2023 Challenge

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Towards coordinated, integrated and consumer-centric markets

Coordinated and integrated

Source: OneNet (2023)

Process efficiency across the entire value chain Equal level playing field for technologies and agents

A multi-dimensional problem with multiple stakeholders involved
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Barriers for a Pan-European Integrated 
Energy Market

Relevant for consumer flexibility
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Barriers for a Pan-European Integrated 
Energy Market

Relevant for consumer flexibility
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Challenges and opportunities

The Challenge MARKET ACCESS

“MARKET ACCESS”

How to organize the energy 
and flexibility market (TSO-

DSO Coordination) for 
system services to solve the 

problem at lowest cost
while maximizing synergies 
between system operators, 
between flexibility products 
and between other system 

services

Example of  the impact of minimum bid size requirements on the total costs of the 

system

Source: EnergyVille

Impact of minimum bid size to be addressed together with overall market design
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Challenges and opportunities

The Challenge The FLEXIBILITY TOOLBOX

The system operator should 
select from a variety of 
flexibility mechanisms 
which solution is most 

efficient (economically and 
operationally) to solve the 

congestion problem.

“A Flexibility Toolbox for congestion – a menu of solutions for system operation”

How to define the trade-off between grid investments and the use of flexibility?

How to define the flexibility mechanism with the biggest impact?
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Challenges and opportunities

The Challenge Transfer of Energy

What is the appropriate 
process for Transfer of 

Energy for flexibility from 
the low voltage grid?

• the principles for 

determining the 

activated flexibility 

volume;

• the principles for 

correcting the quarterly 

imbalance created by the 

activation of the DSF by a

FSP

• the exchange of 

information and data 

necessary for the 

implementation of the ToE

process 
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Challenges and opportunities

The Challenge Transfer of Energy

What is the appropriate 
process for Transfer of

Energy for flexibility from 
the low voltage grid?

“A complex discussion incorporating a lot of fundamental market design questions”

▪ Consumer response to implicit flexibility 

incentives (tariffs, prices,…)

▪ Market dynamics: expected trading 

volumes LV? 

▪ Inherent natural variability on consumer 

side versus effect of activation

▪ Variability in retail contracts 

▪ Visibility at low voltage grid and allocation 

of imbalances

▪ Rebound effect: impact on BRP and 

impact on supplier

▪ Avoidance of double payment (activated 

flex helps to balance the system)

▪ From static to dynamic SLP/RLP

▪ Overall system benefit of DSF: wholesale 

prices, imbalance costs,.. 

▪ …
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A Roadmap for flexibility from the low voltage grid for Belgium

✓ BRUGEL
✓ 2021



EU Policy driving the change
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The 2022 crisis …

… Europe in crisis mode …

… but a turning point for energy and

flexibility markets
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The 2023 answer

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Regulatory initiatives– supporting 2030 and 2050 goals

REPower EU Network Code

Demand Response
Digitalisation of Energy 

Action Plan
Reform EU Electricity 

Market Design
Grid Action Plan

…driving the change, but open the door for a lot of questions, discussions and new developments!
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The 2023 answer

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Regulatory initiatives– supporting 2030 and 2050 goals

Digitalisation of Energy 

Action Plan

! Importance for including consumer preferences from the start in the design

! Need for a good view on which use cases the energy data space is most value creating

✓ helping consumers increase control over their energy use and bills through 

new digital tools and services, with a strong governance framework for a 

common European energy data space, leading to new business models and 

energy services.

Study on health data space – “consumers uneasy with sharing personal 

health data” – in particular data related to their behavioural patterns

(source BEUC)



18

The 2023 answer

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Regulatory initiatives– supporting 2030 and 2050 goals

Reform EU Electricity 

Market Design

Increasing need for education from the start to engage consumers

✓ One of the main goals to better protect consumers against high and 

volatile prices

▪ A wide choice of contracts for consumers (from foxed to variable to 

dynamic)

▪ Clearer information for consumers before signing contracts

▪ More protection for vulnerable consumers

▪ New support schemes for demand response and storage

How to guide the consumer in the ‘increased number of options’?
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The 2023 answer

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Regulatory initiatives– supporting 2030 and 2050 goals

Network Code

Demand Response

…a lot of important building blocks introduced but currently very complex and lack of harmonization



Between harmonisation and customization
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The 2023 Challenge

Flexibility products and services
✓ Increase of RES leads to new and adapted 

services for TSOs and DSOs

✓ Service provision will come mainly from 

decentralized resources

✓ Market access and equal competitive playing field 

drive innovations in product design

Towards coordinated, integrated and consumer-centric markets

Consumer-centric

Awareness Customer-oriented Consumer-centric

Communication and awareness 
raising for specific target groups

The case of bounded rationality and heterogeneous preferences
Flexibility Plan 2025

The 2024 

challenge

and beyond
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The End user challenge 

The Challenge The Solution

The potential impact for

the system operator of

LV flexibility (and by

extension the potential of

the digital meter) is

dependent on the level of

knowledge and

engagement of the

consumers

“A unified vision for low voltage flexibility, considering the consumer, the grid and 

the overall system”

With support from

Increased understanding of 
heterogeneous consumer 

behaviour

Operational models for secure 
procurement and activation of 

LV flexibility

Integrated BE framework for the 
use of LV flexibility

✓ Individual versus collective flexibility provision
✓ Drivers for consumer participation
✓ Role of consumer preferences in relation to the 

adoption of  tariff schemes, traffic light concepts,…

✓ Grid monitoring and control
✓ Traffic light concepts
✓ How flexibility  can support congestion 

management

✓ TSO-DSO coordination
✓ System impact in case of large-scale 

adoption of LV flexibility
✓ Integration of market flexibility with 

tariff structures and connection 
agreements

& &

Which ‘human factors’ impact adoption of flexible technologies?

Which ‘human factors’ impact provision of flexibility by end consumers?
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The End user challenge

The Challenge

What is the impact of 

increased subsidies for 

PV on the amount of 

newly installed 

installations?

A rational reaction on a financial benefit or do other factors play a role?

Source: Böning et all. 
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The End user challenge

The Challenge

What is the impact of 

increased subsidies for 

PV on the amount of 

newly installed 

installations?

A rational reaction on a financial benefit or do other factors play a role?
Source: Böning et all. 
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The End user challenge 
Adoption of new technologies

✓ Drivers for consumer adoption differ significantly between technology

✓ In particular for EV, a large combination of human characteristics will play a role

✓ Factors for EV and PV more correlated compared to heat pumps

Electric Vehicles Heat Pumps
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The End user challenge 
Flexible use of new technologies

Large set of potential intrinsic and

extrinsic factors impact the use of 

flexibility by end users
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The End user challenge 

Discrete choice experiment: If you drove an EV, 

would you buy a charger that has advanced 

charging features?

What individual (survey-taker) characteristics correlate with the decision to adopt smart charging features?
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The End user challenge 

If you drove an EV and had a charger capable of 

two-way charging and smart charging, would 

you pay for extra provisions of a service 

agreement?

Do individual consumers make a different trade-off between costs and perceived benefits?

€ 50

(€ 600 per year)

€ 10

(€ 120 per year)

Yes

Yes

No Yes

No

Yes

30%

(83 km range for a Nissan Leaf, 

for example)

10%

(28 km range for a Nissan Leaf, 

for example)

I will control the charger 

myself, charging at the hours 

when electricity is cheapest 

and selling electricity when it is 

most expensive, connect the 

charger to a smart home 

management system, or allow 

the car to begin charging at 

the regular price once it is 

plugged in.

Service agreement 1 Service agreement 2 No service agreement

Minimum 

battery level

Portable power bank

Emergency roadside 

charging assistance

Charging data security

Monthly smart charging 

service agreement fee

(deducted from the reward you gain 

by using the smart charging and two-

way charging features)



From Theory to Practice
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1. POSITIVE ENERGY 
NEIGHBOURHOODS 
within existing urban 
contexts

2. LIVING LAB
innovation processes in real-
life test environment

3. OPEN INNOVATION 
to enable commercially viable 
solution packages

30

75% 
of Europeans live in 

urban areas

700
out of 800 European 

cities are small to 

medium-sized

Genk

66K

Tartu

97K

Pamplona

210K

Transition of 

underprivileged 

neighbourhoods is key 

for local governments 

Revitalisation of urban areas towards Positive 
Energy Neighbourhoods



Overview
KRC Genk
Stadion & training facilities 

Hub 2

Hub 1

Thor science park

Thor Park

Thor business park

Residential area
New Texas & 
Garden cities

Open Thor 
Living Lab area



Quadruple helix: cross-sector collaboration

CitizensIndustry

Public SectorResearch

LIVING 

LAB

TECHNOLOGICAL 

INNOVATION
SOCIAL

INNOVATION

DIGITAL

INNOVATION



Social innovation 
Building the living lab through co-creation

Define

Discover

Dream

Design

Destiny

Appreciative Inquiry Formal co-design sessions - one-to-one conversations - information sessions - FUN



Technological innovation: unique playground for 
innovative building energy systems

prefab building envelope

renewable energy production

OPTIMAL 

CONTROL

living lab energy box

Pre renovation

Post renovation



Digital innovation: 
A digital twin for district-level optimal control

Physical twin Digital twinCloud platform

OPTIMAL 

CONTROLS
E

R
V
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Y
E
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NEW 

PRODUCT NEW 

SERVICE

NEW 

ALGORITHM
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Conclusions

▪ Evolving towards a consumer-centric market design is not a one-dimensional problem and should be

tackled in an integrated way.

▪ The EU regulatory framework is driving the change, but still a lot of work to be done

▪ The choice of the right financial support schemes is essential

▪ Understanding the drivers for consumer behavior in addition to financial benefits becomes even more

important

▪ A trade-off needs to be found between harmonization and customization

▪ Consumer-centricity requires a fundamental rethinking of the overall energy system

▪ The design of consumer-centric solutions is a journey with the consumer, integrating preferences from

the start



Helena Gerard

Email: helena.gerard@vito.be
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