
Consumer Led Flexibility Strands 

 

Your project must focus on one or more of the key themes. You can focus on 

multiple themes within the same strand or across both strands. The expectation is 

that any strand 2 project will need to draw on elements of strand 1 themes in the 

approach in order to address barriers and align with system needs.  

 

Strand 1: Software first approach 

 

1. Multi-market co-optimisation and locational pricing  

Problem: Inconsistent market design limits scalable value stacking, undermines 
system reliability, and lacks locational price discovery enabling the true value of 
flexibility to be known. 

Opportunities: The creation of universal data handling and verification processes for 
flexibility service providers to reduce costs and delivery risks, enabling scalable 
operation.  

Gap: We are seeking solutions that enable coherent, interoperable markets and 
reliable, auditable value stacking across wholesale, balancing, reserve, and local 
flexibility services. This includes resolution of competing national and local flexibility 
actions, while ensuring participation models remain accessible, rewarding, and 
practical for consumers.  

Solutions in this space should be open source where possible and include a real world 
testing element with a route to market, product owner, and maintenance strategy 
identified from the outset. Solutions could consider building a whole system multi-
market value tool that the market facilitator, aggregators, and innovators can use to 
define flexibility value. 

 

2. Portfolio reliability and risk transfer 

Problem: Currently, inconsistent delivery verification reduces confidence and 
utilisation for the System Operators, and limited visibility of operational risks restricts 
investment.  

Opportunities: Increasing the reliability and delivery performance of aggregated 
Consumer Led Flexibility (CLF) portfolios with clear fallback mechanisms and fair risk 
allocation will increase confidence for asset investors and system operators.  



This will enable CLF providers such as Electric Vehicles, heat, and small scale storage 
assets to compete on parity with conventional Balancing Mechanism units.  

Additionally, increasing visibility of operational risks, including variability in consumer 
participation and behavioural response, for asset investors and insurers will reduce 
uncertainty. This will enable scaled up investment and lift any limitation on effective 
use of flexibility assets. We suspect there would be learnings to take from sectors, for 
example, financial services, insurance, risk management.  

Gap: We are seeking solutions that can provide an auditable and transparent delivery 
framework with fair penalties and skip rate parity. This enables aggregated CLF to 
compete effectively and proportionately alongside conventional Balancing Mechanism 
units across National Energy System Operator (NESO) services.  

Innovation here should focus on developing transparent market systems which handle 
CLF uncertainty, to give CLF portfolios a fair chance of being used within the system 
and fairly attributes costs of under or over delivery.  

 

3. Confidence and AI forecasting 

Problem: Gaps in data and limited representativeness reduce forecasting confidence, 
and forecasts lack uncertainty quantification and explainability.  

Opportunities: Dispatcher confidence could be increased with improved forecasting 
and data transparency for CLF, generation, batteries and local constraints. This can 
reduce overly conservative system operation, reduce balancing costs and reduce 
dependence on gas during tight periods.  

Improved models that can explain forecast drivers and quantify uncertainty from 
household, fleet and grid scale flexibility across feeder to national scales can build 
operator trust and enable confident short term operational decisions.  

Gaps: We are seeking solutions that build explainable, CLF uncertainty aware 
forecasting models from feeder to national level, enabling system operators to plan 
confidently and reduce reliance on unabated gas during tight periods.  

These models should draw new data sources, business operations, and other 
behavioural indicators alongside traditional weather and network data. Solutions 
should be able to demonstrate how they will increase operator confidence when using 
CLF to meet outstanding system needs.  

 

 

 



4. Feeder level flexibility and resilience 

Problem: Limited automation constrains low voltage (LV) capacity, resilience, and 
reliability. As a result, behaviour led responses are unreliable and not optimised at 
street scale. 

Opportunities: Automation first flexibility to reduce manual or centralised control is 
needed to stabilise LV feeders, manage constraints and support cold start and soft 
start recovery. There should be clear coordination between local actions, regional and 
national balancing to maintain essential services and enable the system to respond 
rapidly to local constraints, outages, or extreme conditions.  

Gaps: We are seeking solutions that enable autonomous, distributed systems to 
manage LV constraints, support soft start recovery after outages and maintain essential 
services during rare extreme events. These systems should coordinate local and 
national actions and ensure alignment between suppliers, aggregators and Distribution 
Network Operators (DNOs) at feeder level.  

 

5. Electric Vehicle (EV) smart charging and Vehicle to everything (V2X) 

Problem: Limited settlement grade control reduces dependability and value. Poor 
visibility and limited automation constrain verified flexibility, and mobility aware control 
is not integrated with telematics and routing.  

Opportunities: EV fleets, depots, and households need smart charging and potentially 
V2X capabilities to provide dependable flexibility and verified value across balancing 
and reserve markets. Real time, automated control capabilities are needed to provide 
assured peak export and validation pathways.  

Reliable communication pathways and visibility of plug in events are needed to enable 
propositions which can rely on automation rather than behaviour control. Systems that 
integrate with telematics or route planning data can enable fleets to confidently 
commit spare state of charge for V2X export without compromising service levels.   

Gaps: We are seeking solutions that deliver mobility aware, settlement grade smart 
charging and V2X control that aligns with price signals and network constraints. System 
solutions should include robust, standardised verification mechanisms to validate 
delivered flexibility for market settlement, to provide dependable and trusted value 
across the balancing and reserve markets.  

We will not fund V2X hardware solutions and end to end integration in this space, as we 
are considering options to address this elsewhere.  

 



6. Heat flexibility with comfort guarantees 

Problem: There is limited evidence of reliable automated heat flexibility (heat pumps, 
hybrid systems, storage heaters, hot water and air conditioning) and a lack of proven 
science models aligning consumer and system incentives.  

Opportunities: Evidence of persistent, assured automated response at feeder scale 
can enable confident operational use and the ability to defer network reinforcement in 
distribution planning. New service models which integrate automated heat flexibility 
with comfort guarantees and transparent performance verification can ensure value is 
shared fairly.  

Gaps: We are seeking solutions for automated heat load shifting that maintain comfort 
and wellbeing during cold snaps, with verifiable performance at feeder scale.  

Solutions should enable the utilisation of heat flexibility through outcome based service 
models that align incentives for consumers, providers, and the wider system.  

 

7. Open datasets for AI 

Problem: At present data across the energy system is often fragmented, proprietary, 
and non-standardised, meaning that quality data is not available for training AI models 
that could provide solutions for CLF challenges.  

Opportunity: Creation of real or synthetic open source datasets, or data portals, that 
accurately represent the whole or parts of the energy system, to enable AI developers to 
understand how the system is working on a granular, localised basis. The intention is 
that this enables the production of valuable AI asset tools, such as forecasting or 
control of flex assets, that help to manage constraints and balancing issues. 

Gap: We are seeking projects to support the creation of real or synthetic datasets that 
are directly relevant to the energy system and consumer led flexibility. This will aim to 
provide AI developers with the assets needed to create valuable tools that can directly 
contribute to increasing consumer led flexibility. These tools could have potential as 
public goods and (or) as exportable technologies, with the customers being grid 
operators and network owners around the world.  

While we do not want to be too prescriptive on the type of data in scope, it could 
include: 

• datasets related to temporal flexibility (high resolution demand and generation 
profiles, spatial constraints, feeder, substation level visibility) 

• behavioural response to price or signals 
• asset performance across EV, heat, and storage systems  

We are also interested in projects which consider multi-model data; that could also 
include images. Where synthetic datasets are proposed, projects should demonstrate 



robustness of generation methods, representativeness of real world system dynamics, 
and approaches for validation against operational data. 

Your project should include expertise to cover the energy system, data needs and risks, 
as well as end users, most likely AI developers. Your project should identify a clear end 
user organisation and decision context and demonstrate how the dataset will be 
integrated into real world system operation or commercial products, this includes 
considering how the dataset could be made sustainable after creation.  

We anticipate that the majority of the  projects in this stream would be most suited to 
the feasibility or industrial research categories and would need strong justification for 
why spend and duration would exceed £500,000 over 6 months.  

 

Strand 2: Segments of demand 

 

8. Low income households in constrained areas 

Problem: Fuel poor households face low participation readiness, fragmented delivery 
chains, and difficulties identifying and engaging eligible customers at scale. These 
challenges are particularly acute where smart meters and trusted intermediaries are 
absent. 

Opportunities: There is a large installed base of storage and immersion heaters, and 
other electric  in vulnerable households, which can be better utilised through smart 
controls.New business models with housing associations and local authorities could 
channel surplus renewable generation to these households.. Alongside the core target 
of at least two Gigawatts, the Flex Challenge is looking to support at least 100,000 low 
income households in grid constrained areas to lower their bills by 2030. 

Gap: We are seeking process innovation and delivery model projects that cut the cost 
and friction of onboarding, installing, and operating innovations such as smart controls 
or autonomous processes across thousands of homes. Your project will need to align 
with the Department for Energy, Security and Net Zero’s (DESNZ) wind curtailment trials 
and Warm Homes activity.  

We want to understand how targeted innovation support can unlock rapid scaling, with 
clear ambitious milestones. You must be able to demonstrate how your innovation will 
fit into the existing energy ecosphere to enable real world usage and impact and must 
therefore consider how to involve key stakeholders such as suppliers in your project. A 
clear, evidence based articulation of how to engage households, including where 
appropriate, any public administrative bodies, for example, Local Authorities, and third 
party organisations, for example, consumer groups, is also key. Capital costs will be 



eligible within this competition to support these innovation developments where 
justifiable.  

 

9. Industrial and Commercial anchor loads 

Problem: Industrial and commercial flexibility remains fragmented and underused 
because: 

• revenues are uncertain  
• operational risk is prioritised over energy savings 
• there is a lack of secure and reliable forecasting mechanisms  
• there is no standard route for organisations to engage with markets or 

aggregators at scale 

Opportunities: Anchor participants with centralised control, predictable load profiles, 
or high energy intensity which require enhanced asset level operational control offer a 
large opportunity for scale up of CLF in 2030 timelines. This includes examples such as 
cold chain operations, data centres, buildings with centralised heating and cooling, and 
ports and airports undergoing electrification. These segments can offer pre-consented, 
rule based or dynamic flexibility, improving resilience and productivity while supporting 
system needs. 

Gap: We are seeking projects that co-design and test incentive models, trusted 
flexibility profiles and value chain innovations with industrial and commercial anchor 
participants, creating blueprints that can be replicated across sectors, scaled and self 
funded beyond the initial trials. We are looking for projects to design commercial and 
business models that reflect operational realities while still enabling flex participation.  

 

10. Residential scaling 

Problem: Residential flexibility potential is spread across millions of assets and small 
transactions, with a lack of secure and reliable aggregation tools and forecasting 
mechanisms, and interoperability options.  

Opportunities: Residential consumers offer a large opportunity for scale up of CLF in 
2030 timelines if assets can be connected in to truly interoperable, aggregated and 
locationally specific systems with verifiable billing and settlement to each consumer. 
This segment needs to process millions, if not billons of individual transactions when 
scaled to offer flexibility to improve balancing across the grid alongside benefits to 
customers in the form of bill savings through low effort, automated participation.  



Gap: In addition to AI and digital solutions which address the specific barriers to 
participation outlined within strand 1, we are seeking projects that can provide users 
with end to end solutions with interoperability built in, to enable scale up of significant 
residential based flexibility by 2030. Your project should be user-centric, considering 
both aggregators and end use consumers, as well as delivering benefits for the 
electricity distribution and transmission operators. The focus should be on designing 
user journeys, data requirements, and governance patterns that enable rapid scaling of 
customer participation. 


