
Towards integrated and coordinated markets  
A journey of challenges and opportunities



About EnergyVille

We help system operators, regulators and market parties in preparing the grid for 2030 at the lowest possible cost.
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Market Design - a corner stone of the energy transition

CONTEXT IMPACTINNOVATION

Robust future proof tooling

▪ Supporting active system 
management

▪ Focus on market operators 
and system operators

Policy advice
▪ EC, Regulators and policy makers
▪ Focus on flexibility, implications

for market design and related 
roles and responsibilities 

▪ Input for Framework Guideline 
Demand Response,
Digitalization of Energy Action 
Plan, Consultation Electricity 
Market Design 

THE CHALLENGE
Today’s markets remain
fragmented and business models
are not fit-for-future

Integration is needed …
1. between energy and 

flexibility markets

2. between multiple services 
and products for TSOs and 
DSOs

3. multiple carriers and 
multiple sectors

4. explicit and implicit flexibility 
mechanisms

5. market constraints and 
physical grid constraints

6. of end consumers as active 
providers of flexibility 
services

We help system operators, regulators and market parties in preparing the system for 2030

MARKET ALGORITHMS
MARKET ALGORITHMS

EnergyVille 
Simulation

Environment

Market 
Concepts

Market 
algorithms

Framework for market simulation, capturing ‘real market 

actor behavior’, allowing scaling-up of local demo results 

to assess system impact
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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

The topic of flexibility is on the rise – supporting 2030 and 2050 goals

REPower EU Framework Guideline 

Demand Response

Digitalisation of Energy 

Action Plan

Reform EU Electricity 

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

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
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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
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Barriers for a Pan-European Integrated 
Energy Market
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Barriers for a Pan-European Integrated 
Energy Market
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Challenges and opportunities

The Challenge PREQUALIFICATION

“PREQUALIFICATION”

How to organize the energy 
and flexibility market 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

Supporting both cost-efficient flexibility acquisition and improved market access
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Challenges and opportunities

The Challenge TSO-DSO Coordination

“PROCUREMENT”

How to organize the 
flexibility market for 

balancing and congestion 
management to solve the 

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

services

“A strategic framework for coordination”

Source: VITO (CoordiNet)
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Challenges and opportunities

The Challenge TSO-DSO Coordination

“PROCUREMENT”

How to organize the 
flexibility market for 

balancing and congestion 
management to solve the 

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

services

“Congestion Management on local and regional DSO levels (Sweden)”

What is the efficiency of a market for congestion management with priority for

the local DSO compared to a market without priority for the local DSO

Total Costs in Multi-Level and Common Market Models

Drop in efficiency from 

common to multi-level 

markets 

Source: VITO (Coordinet - 2021)
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Challenges and opportunities

The Challenge TSO-DSO Coordination

“PROCUREMENT”

How to organize the 
flexibility market for 

balancing and congestion 
management to solve the 

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

services

Consumer centricity implicitly embedded in TSO-DSO coordination mechanisms
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Challenges and opportunities

The Challenge The integrated EU Solution

Smart algorithm 
development to support 
system operators in the 

decision making for cross-
service, cross-product, 

cross-border, cross-voltage 
level flexibility optimization 

for multiple system 
operators

Tool development for market, system and platform operators 

Reducing complexity while maximizing flexibility procurement at lowest cost, leveraging on cross-border 

cooperation

EnergyVille module
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Challenges and opportunities

The Challenge The integrated EU Solution

Smart algorithm 
development to support 
system operators in the 

decision making for cross-
service, cross-product, 

cross-border, cross-voltage 
level flexibility optimization 

for multiple system 
operators

Tool development for market, system and platform operators 

EnergyVille module

Smart algorithm development to

support system operators in the 

decision making
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Challenges and opportunities

The Challenge TSO-DSO Coordination

“STRATEGIC BEHAVIOUR”

How  can the bidding 
behavior of different FSPs  
influence the outcomes of 

the different market 
schemes

The case of strategic behaviour

How  can the bidding behavior of different FSPs  influence the outcomes of the different market 

schemes

▪ Case-study: Interconnected 

transmission-distribution system (14-

bus, 69-bus, 141-bus)
✓ Case 0: high liquidity (all bids 

available)

✓ Case 1: low liquidity in transmission 

system

✓ Case 2: limited liquidity in distribution 

systems

✓ Case 3: low liquidity in distribution 

systems leading to market power

EnergyVille Market Simulator
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Challenges and opportunities

The Challenge TSO-DSO Coordination

“STRATEGIC BEHAVIOUR”

How  can the bidding 
behavior of different FSPs  
influence the outcomes of 

the different market 
schemes

Significant impact of liquidity on the possible impact of strategic gaming behaviour in flexibility markets

✓ Case 0: high liquidity (all bids available)

✓ Case 1: low liquidity in transmission 

system

✓ Case 2: limited liquidity in distribution 

systems

✓ Case 3: low liquidity in distribution 

systems 
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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 Individual preferences and non rational behaviour

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

“Consumer are not always acting in a rational way or have individual preferences that differ 

from their neighbour.” 

Need for tailor-made solutions capturing ‘real consumer behaviour’

Question: 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?
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The End user challenge 

✓ 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 

Discrete choice experiment to examine if the 

factors that impact the adoption of EVs also 

affect the decision to adopt smart charging? 

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)
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Conclusions

▪ Imperfect information, strategic behavior, a wide array of technologies,… make the
question ‘how to design a future-proof flexibility market’ complex

▪ Smart product and market design should support system operators in an operational and
economical efficient procurement and activation of flexibility

▪ Advanced market simulations can estimate the outcome of different product and
market set-ups, including how they drive the behavior of market participants

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

▪ Consumer-centricity requires a fundamental rethinking of the overall energy system
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Conclusions (2)

Solutions for unlocking flexibility are not limited to the design of new 
products, services, markets algorithms, platforms and rules for 

interoperability

One of the key enablers will be an increased understanding of the 
behaviour of consumers and the impact of decision making of 

consumers on the different market design options for energy and 
flexibility services



Helena Gerard

Email: helena.gerard@vito.be
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