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Executive Summary 
The transition towards a consumer-centric energy system requires more than the deployment of 
renewable energy technologies. It also depends on empowering citizens, enabling energy 
communities, and providing digital solutions that support informed participation, secure data 
exchange and intelligent energy management. The ENPOWER project addressed these 
challenges by developing an integrated framework that combines Social Sciences and Humanities 
(SSH) methodologies, advanced digital technologies, innovative business models and policy 
recommendations to strengthen citizen participation in Europe's energy transition. 

This report presents the main achievements and outcomes of the ENPOWER project. It provides 
an overview of the project's vision, applied methodologies, developed digital solutions, their 
validation through pilot demonstrations and the lessons learned for future replication. The digital 
solutions covered citizen engagement, energy community planning, secure and interoperable 
data exchange, flexibility management, demand response, monitoring and intelligent control of 
distributed energy resources, improving renewable energy integration, increasing self-
consumption, optimization of local energy systems and facilitation of active consumer 
participation. 

Table 1. ENPOWER's Impact. 
KPI Achieved 
Nº of energy communities created and/or upgraded with active members  11 
Nº of energy citizens engaged 2,147 
% kWh supplied within the RECs / CECs  31.8% 
Carbon emissions reduction (environmental benefit) 22% 
 

Four Front Runner pilots in Austria, Portugal, Greece and Ireland and two Early Adopters in 
Hungary and Spain demonstrated in practice the ENPOWER approach. Operating across diverse 
regulatory, geographical and organisational contexts, the demonstrations confirmed the 
technical feasibility of the developed solutions and the importance of local stakeholder 
engagement, trust and governance in achieving successful implementation.  

The project generated practical guidance for replication through exploitation strategies, policy 
recommendations and a “replication roadmap” for wider adoption support of digital energy 
communities across Europe, combined with achieved and measurable impact across the piloting countries 

(Table 1). Combining technological innovation with citizen-centred design, collaborative governance and 

supportive policy frameworks can accelerate the transition towards more resilient, secure and 
sustainable energy systems in which citizens play an active role.  



 

1 Introduction 
This report presents the objectives, activities, key outcomes and lessons learned from the 
ENPOWER project. It provides an overview of the project's innovative digital solutions, pilot 
demonstrations and contributions to citizen-centred energy communities, while highlighting 
their technical, social and environmental impacts. Intended for policymakers, researchers, 
industry stakeholders, energy communities and the wider public, the report aims to support 
knowledge sharing and encourage the wider uptake and replication of ENPOWER's results. 

1.1 The concept of energy communities, energy democracy and active 
participation 

Energy communities have emerged as one of the key mechanisms supporting the energy 
transition. By enabling citizens, local authorities, small businesses and other stakeholders to 
collectively produce, consume, share and manage renewable energy, energy communities can 
contribute to a more decentralised, resilient and democratic energy system. Their objectives 
extend beyond economic benefits, aiming also to generate environmental improvements, 
strengthen local engagement and deliver social value to participating members. 

The concept of energy democracy reinforces this shift by promoting greater citizen participation 
in energy-related decision-making and encouraging more equitable access to the benefits of the 
energy transition. Rather than concentrating ownership and control within a limited number of 
market actors, energy democracy seeks to empower citizens and local communities to actively 
shape how energy is produced, distributed and consumed. 

Despite the favourable European policy framework and the growing number of energy 
communities across Europe, several barriers continue to limit wider participation. Regulatory 
complexity limited digital capabilities, insufficient energy literacy, concerns regarding data 
sharing and privacy, fragmented digital infrastructures and uncertainty about viable business 

models often prevent citizens and communities from 
engaging in emerging energy markets in earnest. 

The rapid digitalisation of the energy sector creates 
significant opportunities. Smart meters, Internet of 
Things (IoT) devices, artificial intelligence (AI), 
interoperable data spaces and digital marketplaces 
enable more efficient management of distributed energy 
resources while allowing consumers to participate in 
flexibility services, demand response programmes and 
peer-to-peer energy transactions. Unlocking these 
opportunities requires not only technological innovation 
but also social acceptance, trust, appropriate governance 
structures and incentives that encourage citizen 
participation. 

The European project ENPOWER adopted a 
multidisciplinary approach combining SSH 
methodologies, digital technologies and innovative 
business models (Figure 1). Successful digital energy Figure 1. ENPOWER Vision 



 

communities depend on citizen engagement, collaboration, trust, and advanced technological 
infrastructures. 

 

1.2 The ENPOWER approach 
ENPOWER (Energy Activated Citizens and Data-Driven Energy-Secure Communities for a 
Consumer-Centric Energy System) was funded under the Horizon Europe programme to support 
the transition towards a more consumer-centric, secure and sustainable European energy 
system. The project officially ran for 3 years bringing together a multitude of organisations from 
seven European countries, combining expertise in energy systems, digital technologies, social 
sciences, policy, business innovation and community engagement. 

The project's overall vision was to demonstrate how digital technologies, combined with citizen-
centred methodologies and innovative governance approaches, can empower energy 
communities to actively participate in the energy system while creating value for citizens, local 
authorities, network operators and energy market actors (Figure 2).  

 
Figure 2. The ENPOWER Concept 

 

To achieve this main objective, ENPOWER designed, developed and demonstrated an integrated 
framework consisting of complementary social, technological and business components. 
Including citizen engagement and behavioural activation methodologies, energy community 
planning and decision-making digital support tools, enabling secure and sovereign data 
exchange, data-driven digital services for community energy management, and a blockchain-
enabled peer-to-peer marketplace supporting flexibility and local energy transactions. These 
technological developments were accompanied by business model innovation, policy 
recommendations and replication activities facilitating wider adoption beyond the project's 
demonstration sites. 

ENPOWER integrated SSH throughout the project lifecycle, ensuring that technological 
developments are aligned with the expectations, capabilities and motivations of different user 
groups, while addressing well-known issues and challenges such as trust, energy literacy and 
willingness to participate in energy communities. 



 

The project validated its integrated approach through six large-scale demonstration sites (Figure 
3) across Austria, Greece, Ireland and Portugal ("Front Runners"), complemented by replication 
activities in Hungary and Spain (“Early Adopters”). The demonstrations provided practical 
evidence of the project's technological capabilities, citizen engagement methodologies and 
business approaches, and generated valuable lessons for future replication and large-scale 
deployment. 

 

 Figure 3. Geographic Span of ENPOWER pilots 



 

2 SSH methodologies, engagement and capacity 
building 

2.1 Engagement Methodologies 
ENPOWER recognised that successful energy communities depend equally on citizen 
participation, trust, behavioural change and inclusive governance. Addressing this perspective 
SSH methodologies were embedded from the earliest stages of the project to ensure that needs, 
motivations and expectations of the intended users were aligned with the developed 
technologies. 

Initial step of the project was an extensive assessment of the current landscape of energy 
communities and citizen participation across Europe. This work examined existing initiatives, 
analysed successful practices and identified the main technological, regulatory, organisational 
and social barriers or gaps preventing wider participation in energy communities. Understanding 
how digital technologies could support community energy management while remaining 
accessible and beneficial to different types of users. 

Next, ENPOWER investigated the factors influencing citizens' willingness to participate in energy 
communities. Surveys, interviews and behavioural analyses were conducted across the six pilot 
site countries to better understand perceptions regarding renewable energy, trust in community 
initiatives, incentives for participation and concerns related to data sharing and privacy. The 
results demonstrated that participation decisions are influenced not only by financial incentives 
but also by environmental values, social identity, community cohesion, trust in institutions and 
the perceived simplicity of participation. 

Examined differences between existing energy community members and non-members, 
identified variations across demographic groups and national contexts. Establishing a base for 
effective engagement strategies design tailored to different audiences. The behavioural findings 
(Figure 4) informed the development of ENPOWER's technological solutions, ensuring user 
interfaces, digital services and participation mechanisms reflected the needs and expectations 
identified during the SSH research. 

 
Figure 4. Willingness of non-EnC Members towards local EnC participation, RES investments, 

electricity consumption monitoring and adjustment of use, and automated electricity consumption. 



 

SSH framework promoted co-creation throughout the project. All stakeholder groups were 
continuously involved in defining requirements, evaluating concepts and refining the developed 
solutions. This iterative process ensured that technological innovation remained aligned with 
practical needs while increasing stakeholder ownership and acceptance of the final outcomes. 

The development of the ENPOWER ecosystem was defined by high-level social, technological and 
business requirements, informed through SSH activities. Behavioural research and technical 
design combination, established a holistic framework in which citizen engagement and digital 
innovation evolved together, providing a strong foundation for the subsequent development of 
tools, services and pilot demonstrations. 

 

2.2 Recommendations about Energy Data Sharing and Energy Literacy 

2.2.1 Energy Data Sharing 

Successful, secure and trustworthy data sharing represents one of the key enabling conditions 
for the operation of modern energy communities. As increasing numbers of distributed energy 
resources, smart devices and digital platforms become interconnected, the ability to exchange 
energy-related data safely and transparently becomes essential for enabling innovations in the 
future energy system and market, such as demand response, flexibility markets, peer-to-peer 
energy trading and community energy management.  

ENPOWER’s SSH research revealed that concerns regarding privacy, cybersecurity, ownership of 
energy data and potential misuse remain significant barriers to participation. Citizens are willing 
to contribute their data when they clearly understand the expected benefits, and robust 
governance mechanisms are established. Uncertainty about who accesses the data, how long 
they are stored and how they may be reused can substantially reduce willingness to participate. 

2.2.2 Energy Literacy 

Increasing citizens' understanding of energy systems is a prerequisite for meaningful 
participation in energy communities. Energy literacy extends beyond basic knowledge of 
electricity consumption and renewable energy technologies. It encompasses understanding 
energy markets, flexibility services, collective self-consumption, demand response, data sharing, 
digital energy platforms and the opportunities created by active participation in community 
energy initiatives. All these aspects are novel concepts that entail varying degrees of complexity 
in them. 

Different stakeholder groups possess varying levels of knowledge and confidence regarding 
these concepts. ENPOWER adopted a progressive approach to capacity building combining 
technical information with practical examples and real-life applications, allowing participants to 
gradually develop the knowledge required to engage confidently with the project's digital 
solutions. 

Special attention was given to explaining complex digital concepts in accessible language, 
reducing perceived technological barriers and supporting informed decision-making. Improving 
energy literacy was considered an educational activity enabling wider citizen engagement, 
greater trust in digital technologies and higher long-term participation in community energy 
initiatives. 

 



 

2.3 Workshops, engagement campaigns, trainings 
Stakeholder engagement continued throughout the project with 
a broad range of activities such as workshops, training sessions 
and participatory activities organised across the pilot countries, 
fulfilling different roles throughout the project lifecycle.  

During the early stages, stakeholder workshops (Figure 5), 
interviews and co-creation sessions were used to identify citizens' 
priorities, perceived barriers to energy community participation 
and expectations regarding digital services, shaping the social 
engagement methodology and the functional requirements of 

the ENPOWER solutions. 

Demonstration workshops with more mature technologies provided hands-on experience of the 
digital services, allowing users to test key functionalities, discuss usability, identify practical 
implementation challenges and provide feedback that informed subsequent refinements. 

During pilot implementation, engagement activities focused on onboarding participants, 
explaining the operation and expected benefits of the services, supporting the adoption of the 
digital tools, and facilitating dialogue between the involved stakeholders, citizens, and technology 
providers. These events created opportunities for experience exchange, discuss local energy 
transition challenges and strengthen collaboration within the pilot communities. 

ENPOWER employed a combination of physical 
events, online workshops, webinars and 
collaborative sessions to reach diverse 
stakeholder groups, and creating opportunities 
for interdisciplinary dialogue and co-learning 
(Figure 6). 

Engagement campaigns raised awareness of the 
energy community benefits, encouraging 
participation in pilot activities and disseminating 
project results to wider audiences. They 
employed communication materials, social media, project events and local stakeholder networks 
to ensure consistent messaging throughout the project. 

These activities contributed to pilot support, stronger local ecosystems around energy 
communities and helped establish lasting relationships between project partners and regional 
stakeholders, creating favourable conditions for future replication and continued collaboration 
beyond the project's lifetime. 

 

2.4 Innovative and sustainable business models for energy communities 
The project analysed existing business models employed by energy communities across Europe, 
identifying both successful practices and common limitations. Attention was given to understand 
how digital technologies can generate additional value through flexibility services, peer-to-peer 
energy exchanges, demand response, optimisation services and community-based energy 
management. 

Figure 6. ENPOWER Webinar 

Figure 5. ENPOWER Workshop 



 

ENPOWER developed and assessed innovative business model concepts tailored to the diverse 
contexts represented by the project's pilot sites. These models considered differences in 
regulatory environments, market maturity, stakeholder composition and technological 
capabilities while emphasising value creation for individual participants and the wider 
community. 

The Business Model Canvas methodology provided a structured framework for evaluating how 
technological enablers, stakeholder relationships, revenue streams, cost structures and 
governance mechanisms interact within different energy community configurations. Stakeholder 
interaction visuals demonstrated how the parties interacted between them, and with the 
proposed ENPOWER tools and technical enables (Example of the Irish pilot, Figure 7). The project 
demonstrated that sustainable community energy solutions require flexible approaches adapted 
to local circumstances, combining economic sustainability with social value creation.  

Successful energy communities depend on financial viability, citizen trust, transparent 
governance, community engagement and equitable distribution of benefits among participants. 

 
Figure 7. Example of the proposed innovative Business Model for the Irish pilot. 

 

2.5 Leadership programme 
ENPOWER developed the Leadership Programme as a structured capacity-building initiative 
through different modules and topics (Figure 8), supporting stakeholders involved in the creation 
and operation of data-driven energy communities. Knowledge generated throughout the project 
converted into a practical learning framework addressing technical, organisational, regulatory 
and social dimensions of energy communities. Through a series of online learning modules, and 
supporting educational material, participants gained practical guidance on establishing, 
managing and scaling energy communities while making effective use of ENPOWER's digital 
solutions. 



 

 
Figure 8. ENPOWER Leadership Programme Modules and Topics. 

The programme audience included community leaders, municipalities, local authorities, citizen 
organisations, energy professionals and other stakeholders interested in promoting consumer-
centric energy systems. Emphasis was placed on translating complex technical concepts into 
practical knowledge that could be readily applied in real-world contexts. 

Beyond knowledge transfer, the Leadership Programme encouraged networking and exchange 
of experiences among participants with diverse backgrounds. This collaborative learning 
environment strengthened the project's replication objectives by creating a community of 
practitioners capable of supporting future deployments beyond the original demonstration sites. 

Together with the Playbook (Figure 28), Replication Roadmap (Figure 9) and policy 
recommendations developed during the final stages of the project, the Leadership Programme 
represents one of ENPOWER's most significant long-term legacy assets, ensuring that the 
knowledge generated throughout the project remains available to future energy communities 
across Europe. 

 
Figure 9. ENPOWER Replication Roadmap. 



 

3 Tools to activate citizens and enhance data-
driven energy communities 

The transition towards a consumer-centric energy system requires deployment of renewable 
energy technologies, and digital solutions that enable citizens, energy communities and local 
stakeholders to actively participate in planning, managing and optimising local energy systems. 
ENPOWER developed an integrated portfolio of digital tools covering every stage of an energy 
community's lifecycle; from citizen engagement and community formation to system planning, 
secure data exchange, flexibility management and day-to-day operation. These tools form a 
complementary digital ecosystem that addresses both the social and technical dimensions of the 
energy transition.  
The ENPOWER digital toolbox, representing the integrated portfolio, is organised into five 
complementary categories, each addressing a distinct aspect of the development and operation 
of consumer-centric energy communities: 

• Consumer Engagement and Social Activation: Empowering citizens, encouraging 
behavioural change and fostering active participation in energy communities through 
personalised digital services and collaborative platforms.  

• Energy Market Tools: Real-time system visibility, intelligent automation and operational 
support to improve efficiency, optimise asset performance and ensure the reliable 
operation of community energy systems.  

• Energy Community Planning & Operation Tools: Stakeholder support in designing, 
evaluating and operating energy communities through intelligent planning, optimisation 
and decision-support tools.  

• Supporting/ Enabling Technologies: Secure, interoperable and trustworthy digital 
infrastructure required for seamless data exchange, privacy protection and cross-
platform integration.  

Together, these categories demonstrate how ENPOWER combines technological innovation with 
consumer empowerment to create an integrated digital ecosystem that supports every stage of 
an energy community's lifecycle. 

 

3.1 Consumer Engagement and Social Activation 

The tools included in this category address different 
aspects of citizen activation. Consumer clustering and 
segmentation methods analyse behavioral characteristics 
and energy consumption patterns to identify groups of 
users with similar needs and preferences, enabling services 
and recommendations to be tailored to different consumer 
profiles. Social engagement platforms provide 
collaborative digital environments where community 
members can exchange information and remain connected 
with energy community activities (example tool Figure 10, 
Figure 11). Peer-to-peer digital platforms strengthen 
communication and interaction among participants, while Figure 10. Power Seller Nudging App 



 

interactive planning tools allow prospective members to explore different energy community 
configurations before making investment decisions. Finally, personalised nudging applications 
encourage more sustainable energy behaviour through timely recommendations and feedback 
based on individual consumption patterns and community objectives. 

Together, these tools lower many of the barriers that traditionally discourage citizens from 
participating in energy communities by: 

• Providing accessible information and personalised guidance.  

• Making energy-related decisions easier to understand for users without specialised 
technical knowledge.  

• Increasing confidence among prospective community members.  

• Supporting informed participation throughout the lifecycle of an energy community.  

Continuous feedback, personalised recommendations and community-level interactions also 
help sustain engagement over time, reinforcing positive behaviours and encouraging members 
to remain actively involved in local energy initiatives. 

The tools further strengthen collaboration and trust within communities by: 

• Promoting transparent communication and information sharing.  

• Supporting collaborative planning and decision-making.  

• Increasing members' sense of ownership.  

• Reducing uncertainty regarding community investments and operational choices.  

From a system perspective, increased citizen 
engagement translates into measurable 
operational benefits. Better-informed 
consumers are more likely to participate in 
demand response programmes, adopt flexible 
consumption behaviors, and make effective use 
of locally generated renewable electricity. Higher 
participation rates improve the performance of 
community energy services while increasing the 
value that communities can derive from 
distributed energy resources and flexibility 
markets. 

 

3.2 Energy Market Tools 
The tools developed within this category enable energy communities to actively participate in 
emerging local energy markets by facilitating secure, transparent and efficient energy and 
flexibility transactions. Rather than simply managing their own energy resources, communities 
can exchange locally generated renewable electricity, access flexibility services, and create new 
value streams through digital market mechanisms. By combining peer-to-peer energy trading 
with blockchain-enabled flexibility markets, ENPOWER supports a more decentralised, consumer-

Figure 11. Mock-ups of prompts and guidance 
to end users. 



 

centric energy system where citizens become active market participants rather than passive 
electricity consumers. 

A key benefit of these services is their ability to unlock the economic value of distributed 
renewable energy resources. They enable energy communities to: 

• Facilitate peer-to-peer trading of locally generated renewable electricity.  

• Match local electricity producers and consumers through digital marketplaces.  

• Increase the value generated by renewable energy assets.  

• Create new revenue opportunities through flexibility services and local energy 
transactions.  

The digital market services developed within ENPOWER also improve the transparency and 
accessibility of energy markets. Automated contracting, billing and transaction management 
simplify market participation while reducing administrative complexity for both community 
managers and individual members. This lowers many of the technical and organisational barriers 
that have traditionally limited citizen participation in local energy markets. 

The integration of blockchain technologies further strengthens trust, security and interoperability 
by enabling transparent and verifiable transactions between market participants. Smart contracts 
automate the execution of energy and flexibility transactions, reducing the need for manual 
intervention while ensuring that value exchanges are conducted fairly and efficiently. 

Beyond delivering economic benefits, these tools contribute to a more flexible and resilient 
energy system. By creating market incentives that encourage consumers to adapt electricity 
consumption according to local renewable generation and system needs, ENPOWER facilitates 
communities to make more efficient use of distributed energy resources while supporting grid 
operation. The combination of local energy trading and flexibility markets enables locally 
generated renewable electricity utilization, reducing unnecessary electricity imports and 
strengthening the role of energy communities within the wider energy system. 

Together, these market services demonstrate how digital innovation can transform energy 
communities into active participants in the energy transition, empowering citizens to exchange 
energy, provide flexibility services and collectively capture the economic benefits of decentralised 
renewable energy systems. 

 



 

3.3 Energy Community Planning and Operation Tools 

Tools developed in this category support the complete lifecycle of energy communities, from their 
initial planning and design to day-to-day operation, optimisation and intelligent management 
(example tool Figure 12, Figure 13). Interactive decision-support services enable users to evaluate 
alternative community configurations, compare investment scenarios and assess the technical, 
economic and environmental impacts of different design choices before implementation. Once a 
community becomes operational, advanced optimisation and energy management services 
maximise the use of locally generated renewable electricity, coordinate distributed energy 
resources and continuously improve system performance through real-time monitoring and 
artificial intelligence. 

These solutions can reduce uncertainty during both planning and operation. They enable 
stakeholders to: 

• Compare alternative investment and community 
design scenarios.  

• Assess the impacts of different technical choices 
on energy production, self-consumption and 
operational costs.  

• Reduce investment risks through evidence-
based decision-making.  

• Allocate resources more effectively while 
supporting transparent and informed collective 
decisions.  

The operational services developed within ENPOWER 
further improve the economic and environmental 
performance of energy communities by combining intelligent optimisation, flexibility 
management and automated control. Together, these capabilities allow communities to: 

• Maximise the utilisation of locally generated renewable energy.  
• Increase self-consumption while reducing electricity imports from the grid.  
• Optimise distributed assets, including batteries, electric vehicles and flexible household 

loads.  

Figure 13. Planning Tool – Map Views 
(Find your Community) 

Figure 12. ENPOWER Planning Tool - Homepage 



 

• Improve the return on renewable energy investments without requiring additional 
infrastructure.  

Flexibility management extends these capabilities by enabling distributed energy resources to 
operate collectively rather than independently. 
Aggregation services coordinate household loads, 
batteries and other flexible assets, while optimisation 
algorithms align electricity demand with renewable 
generation and community objectives. These services 
allow energy communities to participate in flexibility 
schemes and emerging local energy markets, creating 
additional value streams while reducing peak demand, 
alleviating local grid congestion and improving overall 
network stability. Dedicated electric vehicle services 
further strengthen community performance by 

synchronising charging schedules with periods of high renewable generation. 

Sophisticated optimisation and planning methodologies are translated into intuitive digital 
services that reduce dependence on specialised expertise and enable a broader range of citizens 
and community managers to actively participate in decision-making. 

Artificial intelligence and Digital Twin 
technologies further enhance community 
operation by continuously analysing operational 
data and creating virtual representations of 
energy assets (example achievement of the 
Greek pilot Figure 14). Rather than relying solely 
on predefined assumptions, these services 
identify emerging patterns in energy production 
and consumption, evaluate alternative 
operational strategies and support evidence-
based decision-making before changes are 
implemented in practice (example Figure 15). Combined with real-time monitoring, they provide 
greater visibility of energy flows, enable early detection of operational inefficiencies and improve 
long-term asset performance (example Figure 16). 

 
Figure 16. WIS4Communities dashboard 

Figure 15. EWH Digital Twin ranking system 
results example 

Figure 14. Greek Pilot community-level 
self-consumption optimisation tool 



 

Automated control services coordinate distributed energy resources according to optimisation 
objectives, increasing renewable energy utilisation and self-consumption, balancing electricity 
demand across the community and reducing the need for continuous manual intervention. 
Together, these planning, optimisation, flexibility and monitoring services form an integrated 
digital ecosystem that enables energy communities to operate more efficiently, participate 
actively in emerging energy markets and maximise both the economic and environmental value 
of their local energy resources. 

 

3.4 Supporting/ Enabling Technologies 
The solutions within this category enable different digital 
platforms and devices to communicate using common 
standards while preserving data privacy and user sovereignty. 
Energy Data Space-compliant technologies establish a 
common framework for exchanging energy-related 
information between multiple stakeholders (Figure 17), while 
semantic interoperability solutions ensure that data generated 
by different devices and software applications can be 
interpreted consistently (Figure 18). Privacy-preserving 
mechanisms enable automated energy services while 
protecting sensitive consumer information throughout the 
data exchange process. ENPOWER also incorporates 
distributed ledger technologies and blockchain-based 
marketplaces that provide transparent and trustworthy 
mechanisms for recording transactions and executing 
agreements between participants. 

One of the principal benefits of these technologies is the 
creation of a common digital environment in which different 
energy services can operate together seamlessly. By adopting 

common data models and interoperable communication mechanisms, ENPOWER: 

• Reduces the need for bespoke system integrations.  

• Lowers implementation costs.  

• Simplifies the deployment of new digital services.  

• Prevents dependence on proprietary technologies or individual software vendors.  

Equally important is the emphasis placed on trust and data governance. Energy communities 
generate significant volumes of production, consumption, storage and flexibility data, much of 
which is sensitive. ENPOWER addresses this challenge by: 

• Preserving user control over personal data.  

• Protecting privacy through secure data-sharing mechanisms.  

• Enabling advanced digital services without compromising data sovereignty.  

• Building trust and encouraging wider participation in data-driven energy systems.  

Figure 17. The ENPOWER Energy 
Data Space 



 

The blockchain and distributed ledger components further strengthen trust by: 

• Providing transparent and traceable transaction records.  

• Supporting smart contracts for automated agreement execution.  

• Improving auditing and accountability.  

• Increasing confidence in peer-to-peer energy exchanges and collaborative energy 
services.  

Tools in this category are able to support the 
scalability and replicability of energy 
communities. By promoting interoperability and 
standardised data exchange, ENPOWER enables 
communities of different sizes and technological 
maturity to adopt compatible digital solutions, 
facilitating replication across different regions 
while reducing implementation costs. 

Ultimately, these tools provide the digital 
backbone upon which the broader ENPOWER 
ecosystem is built. Citizen engagement 
platforms, optimisation services, flexibility 
markets and monitoring applications all rely on 
secure and interoperable information exchange. 
By ensuring that data can be exchanged 
efficiently while preserving trust, transparency 
and user sovereignty, ENPOWER establishes the foundations for resilient, scalable and future-
proof energy communities. 

Figure 18. Flow of data between Producer and 
Consumer in SEMAPTIC 



 

4 Pilot Demonstration and Key Lessons 
The ENPOWER pilot activities were designed to validate the project’s integrated approach under 
real-world conditions. The demonstrations moved beyond the development of individual tools 
and tested how SSH methodologies, citizen engagement activities, data-driven services, secure 
data exchange, optimisation tools and business models could work together in diverse 
community energy contexts. 

ENPOWER was implemented through four “Front Runner” pilots in Austria, Portugal, Greece and 
Ireland, and replicated through two “Early Adopter” sites in Hungary and Spain. This structure 
allowed the project to test the ENPOWER approach across different levels of community maturity. 
The Front Runners represented energy communities or local ecosystems with existing 
organisational, technological or engagement capacity. pilots culminated in the full-pilot 
operation phase, including infrastructure readiness, data availability, engagement activities, 
implementation of ENPOWER solutions and monitoring of KPIs, in order to peer at the progress 
of the pilots’ implementation. The Early Adopters offered opportunities to assess how ENPOWER 
results could be transferred to less mature or emerging community contexts.  

Policy recommendations were developed by combining lessons learned from the implementation 
and validation of the project's digital solutions with stakeholder co-creation exercises, analyses 
of regulatory and administrative barriers, and cross-country assessments carried out across the 
six pilot countries. This process enabled both country-specific recommendations and broader 
policy priorities for supporting the wider uptake of data-driven energy communities across 
Europe. 

 

4.1 Austria – Cooperative P2P Energy Sharing and Community Activation 
The Austrian pilot was implemented through two mature renewable energy communities, 
REGIOS and REC POY (Figure 19), demonstrating how digital services can strengthen the 
operation of established energy communities. The pilot focused on simplifying community 
management, increasing citizen participation and maximising the value of locally produced 
renewable electricity through more transparent and efficient community operations.  

The pilot delivered services supporting both 
citizens and community managers, including: 

• Personalised energy information and 
behavioural recommendations.  

• Digital onboarding and community 
management.  

• Peer-to-peer energy sharing and local energy 
trading.  

• Improved access to community energy 
information and operational insights.  

Community members and managers 
participated in workshops, demonstrations, 
awareness campaigns and co-creation activities 

Figure 19. P2P Energy Trading Platform, 
“White-Label” version for REGIOS 



 

throughout the pilot. Continuous feedback helped refine the services while increasing users' 
confidence in their adoption. The pilot demonstrated that successful digitalisation depends not 
only on technology but also on intuitive user experiences, trusted community structures and 
accessible energy data (Figure 20). 

A key lesson from Austria is that digital tools are most effective when embedded within trusted 
community structures. The existence of a cooperative framework and experienced local 
managers made it easier to introduce new services, but the pilot also showed that even mature 
energy communities require continuous support, clear communication and tools adapted to 
everyday operational needs. 

 
Figure 20. Impact KPIs of the Austrian Pilot. 
 

 Policy recommendations for the Austrian context 

1 
Standardise the processes for delegated access to data for energy communities and their 
service providers. 

2 Mandate a national interoperable data management standard across all DSOs. 
3 Implement practical market rules for aggregated demand response and flexibility trading. 
4 Preserve a credible consumer value proposition for energy communities. 
5 Simplify participation and setup procedures for households and small consumers. 

6 
Develop a standardised financing framework and further development of support 
schemes. 

7 
Enable energy communities to integrate rural renewable generation into urban and 
regional energy sharing models. 

8 Integrate energy communities into district and regional energy planning. 
 

4.2 Portugal – Collective Self-Consumption, Flexibility and Household 
Energy Services 

The Portuguese pilot combined two complementary settings, a collective self-consumption 
community promoted by a local DSO (CEVE) and the nationwide Coopérnico energy cooperative, 
to demonstrate how digital services can support different models of community energy. The pilot 
focused on increasing renewable self-consumption, improving household energy management 
and preparing citizens for active participation in flexibility services.  

The services provided included: 

• Household energy monitoring and personalised consumption insights.  

• Community-level management of collective self-consumption.  



 

• Flexibility assessment and demand-shifting recommendations.  

• Decision-support for more efficient use of locally generated renewable electricity.  

Citizen engagement relied on training sessions, onboarding workshops and demonstrations that 
familiarised participants with the available services and encouraged active participation. 
Feedback showed that citizens actively engaged with the services when their benefits were clearly 
communicated, while also highlighting the importance of continuous support and energy literacy 
for long-term adoption (Figure 21). 

The main lesson from Portugal is that citizens are more willing to engage with digital energy 
services when the value proposition is clear, personalised and practical. Data sharing and 
demand response participation are possible, but they require trust, transparent communication 
and visible benefits for users. 

 

 
Figure 21. Impact KPIs of the Portuguese Pilot. 
 

 Policy recommendations for the Portuguese context 
1 Develop bottom-up operational guidelines for CSC and REC implementation. 
2 Simplify, digitise, and decentralise the licensing process for CSC and REC. 
3 Establish collective economic incentives for decentralised renewable energy. 
4 Standardise interoperability between producers, DSOs and energy community platforms. 

5 
Create a public management platform and data model for CSC and REC licensing and 
operation. 

6 Strengthen citizen participation through energy literacy and community co-ownership. 
 



 

4.3 Greece – Island Energy Transition and Community Visibility 
The Greek pilot was implemented within the ChalkiON 
Energy Community (Figure 22) on the island of Chalki, 
demonstrating how digital services can support a 
renewable, consumer-centric island energy system. The 
pilot strengthened the visibility of local energy flows, 
encouraged active citizen participation and showcased 
how digitalisation can enhance the operation of an 
island energy community.  

The pilot provided services including: 

• Community energy monitoring and renewable 
generation forecasting.  

• Personalised recommendations to increase 
renewable self-consumption.  

• Flexibility management for households and the 
community.  

• Smart electric vehicle charging aligned with 
renewable generation.  

Residents participated in workshops, public 
demonstrations and stakeholder meetings that introduced the services and encouraged 
involvement in the energy community. The pilot showed that strong local ownership significantly 
enhances the acceptance of digital energy services, while also underlining the importance of 
reliable data infrastructure for their successful operation (Figure 23). 

The main outcome from Greece is that energy communities can become powerful symbols of 
local transition when they are connected to place-based identity. On an island, energy security, 
sustainability, tourism, mobility and social visibility are closely connected. ENPOWER’s tools 
therefore had to be presented not only as technical solutions but as part of a broader community 
transformation. 

 

 
Figure 23. Impact KPIs of the Greek Pilot. 
 

 Policy recommendations for the Greek context 

1 
Simplify permitting and licensing for energy communities through coordinated 
governance and standardised procedures. 

Figure 22. The PV installed on the island 
of Chalki. 



 

2 Simplify and expediate grid connection procedures for energy communities 

3 
Strengthen technical and organisation capacity for deployment and operation of energy 
communities 

4 
Create a national data access and interoperability framework for digital energy 
communities. 

5 
Expand targeted financial support for IT infrastructure upgrades and the procurement of 
digital tools 

6 
Develop dedicated financing and participation support mechanisms for energy 
community projects. 

7 Integrate energy communities into national energy planning. 
 

4.4 Ireland – Flexibility Services, Rural Communities and Local Economic 
Actors 

The Irish pilot was implemented across the Dingle Peninsula, bringing together Sustainable 
Energy Communities, households, businesses and local organisations to demonstrate how digital 
services can support rural energy transitions. The pilot focused on improving local energy 
resilience, increasing renewable integration and enabling greater community participation in 
flexibility services.  

 

The services demonstrated included: 

• Energy monitoring and renewable generation insights.  

• Community energy planning and decision support.  

• Demand-side flexibility assessment and optimisation.  

• Support for participation in future local flexibility markets.  

Engagement extended beyond conventional workshops to include community meetings, 
business and farming events, awareness campaigns and one-to-one interactions with local 
stakeholders. The pilot highlighted that successful adoption depends on demonstrating practical 
local benefits, building trust through continuous engagement and tailoring services to the needs 
of different user groups (Figure 24). 

The key lesson from Ireland is that business-oriented and rural communities require engagement 
strategies adapted to their working routines. Adoption depends not only on individual interest 
but also on organisational workflows, staff roles, available time and the perceived administrative 
burden of participation. 



 

 
Figure 24. Impact KPIs of the Irish Pilot. 
 

 Policy recommendations for the Irish context 

1 
Accelerate the regulatory framework for peer-to-peer energy trading by energy 
communities. 

2 
Establish demand flexibility rules adapted to community-led models and regional grid 
needs. 

3 
Improve energy data access for communities through clear governance and standardised 
data-sharing agreements.   

4 
Promote interoperability standards for data and digital tools, aligned with international 
standardisation processes. 

5 
Support local energy cooperative finance mechanisms by linking them to existing support 
schemes. 

6 Formalise regulatory sandbox trials for community flexibility and demand response. 
 

4.5 Hungary – Replication Through a Municipality-Led Energy Community 
The Hungarian Early Adopter was implemented in Békéscsaba, where ENPOWER explored how 
its solutions could be transferred to an emerging, municipality-led energy community. Focus was 
on replication rather than full-scale demonstration, building on an existing municipal smart 
energy infrastructure that includes photovoltaic installations, smart metering, and energy 
monitoring across public buildings. The pilot assessed how ENPOWER services could support the 
transition towards a more data-driven and citizen-oriented energy community while identifying 
the technical, organisational and regulatory adaptations required for the Hungarian context. The 
pilot demonstrated that the existing infrastructure provided a strong technical foundation, while 
the data, digital-service and citizen-participation layers of the energy community were still 
developing. 

The replication activities concentrated on digital services that could operate with the available 
infrastructure and data, providing municipalities and future community members with practical 
tools for energy management and optimisation and flexibility. The implemented services 
included: 

• Community energy monitoring and management through a central energy community 
platform.  

• Self-consumption optimisation based on forecasting and optimisation of renewable 
energy use.  



 

• Smart electric vehicle charging aligned with renewable generation and local energy 
availability.  

• Digital Twin services supporting optimisation of electric water heater operation and 
improved energy efficiency.  

Stakeholder engagement focused on introducing the ENPOWER approach to local authorities, 
municipal organisations and prospective energy community participants. Workshops and 
demonstration activities familiarised stakeholders with the implemented services, highlighted 
the benefits of digital energy management, and gathered feedback on local needs and 
implementation barriers. Valuable insights were highlighted regarding challenges posed by the 
current Hungarian regulatory framework, demonstrating that successful replication depends 
technological readiness and supportive governance, data availability and an enabling legislative 
environment. The Hungarian pilot confirmed that municipality-led initiatives can provide a strong 
foundation for future energy communities while illustrating the adaptations required to transfer 
ENPOWER solutions into emerging market contexts (Figure 25). 

The main outcome from Hungary is that replication requires more than transferring technology. 
It requires institutional readiness, local coordination, regulatory clarity and community 
engagement adapted to the local maturity level. The pilot demonstrated that services that are 
not yet deployable due to regulatory or technical constraints are still able to generate valuable 
evidence when converted to structured analytical exercises (as demonstrated in P2P trading). 

 
Figure 25. Impact KPIs of the Hungarian Pilot. 
 

 Policy recommendations for the Hungarian context 

1 
Leverage smart meter reform to support energy communities and improve access to 
high-granularity and reliable data. 

2 Strengthen municipal energy management platforms for local energy planning. 
3 Introduce locational network charges to incentivise local balancing.   

4 
Establish a clear legal and operational framework for energy sharing and peer-to-peer 
trading. 

5 
Create a national one-stop-shop and standardised project development pathway for 
energy communities. 

6 
Align financial incentives and municipal business models to make energy communities 
investable and attractive. 

 



 

4.6 Spain – Replication in a Digitalised Local Energy Environment 
The Spanish Early Adopter was implemented in the Renewable Energy Community of Fornes 
(Granada), providing an opportunity to replicate ENPOWER services within an operational rural 
energy community supported by an advanced digital infrastructure. The community combines 
shared photovoltaic generation, smart metering, batteries, sensors and a dedicated data 
platform, creating an ideal environment for validating the transferability of ENPOWER's digital 
ecosystem. The pilot focused on integrating and adapting ENPOWER services to improve 
community planning, renewable self-consumption, flexibility management and automated 
energy optimisation. 

The replication activities demonstrated a broad range of complementary services that leveraged 
the community's existing digital capabilities. These included: 

• Energy community planning and scenario analysis for evaluating future community 
configurations and investment options.  

• Data interoperability and energy analytics supporting informed energy management and 
decision-making.  

• Shared self-consumption optimisation to maximise the utilisation of locally generated 
renewable electricity.  

• Flexibility aggregation and community energy optimisation for coordinated management 
of distributed energy resources.  

• Household energy feedback and personalised energy reports to improve consumer 
awareness and engagement.  

• Automated demand response services integrating optimisation with real operational data 
from the community.  

Engagement activities accompanied the technical implementation through stakeholder 
workshops, training sessions and demonstrations involving community members, local 
authorities and technology providers. These activities introduced participants to the replicated 
services, collected user feedback and strengthened understanding of community energy 
management and digital energy solutions. The Spanish pilot demonstrated that advanced digital 
infrastructure significantly facilitates the deployment of data-driven services, while also 
highlighting that long-term success depends on reliable data access, interoperability, active 
citizen participation, effective governance and clear value propositions for community members. 
The pilot experience also highlighted that simulation-based validation can provide useful 
approaches for assessing advanced flexibility and energy management services before large-
scale operational deployment. The experience confirmed the adaptability of the ENPOWER 
ecosystem and its potential for replication in other digitally enabled local energy communities 
across Europe (Figure 26). 

The key outcome from Spain is that technical readiness does not automatically translate into 
community readiness. Even where digital infrastructure is strong, successful replication still 
requires citizen engagement, governance structures and clear value propositions for 
participants. 



 

 
Figure 26. Impact KPIs of the Spanish Pilot. 
 

 

 Policy recommendations for the Spanish context 

1 
Create a national digital single window for energy community registration, permitting, 
activation and operation. 

2 
Harmonise national, regional and local rules for energy communities, energy sharing and 
local market participation. 

3 
Ensure interoperable data exchange, transparent user information and clear citizen value 
propositions. 

4 Develop a clear regulatory framework for peer-to-peer trading and flexibility markets. 

5 
Expand local and regional pilots to test new market models and innovative flexibility 
services. 

6 Strengthen coordination with DSOs and TSOs for system integration. 

7 
Strengthen citizen uptake through local support, financial entry points and energy 
literacy. 

 



 

5 Impact, Dissemination, exploitation and policy 
recommendations  

5.1 Impact of the ENPOWER approach 
ENPOWER’s KPIs (Figure 27) demonstrate that the project successfully translated its integrated 
approach into measurable outcomes across multiple dimensions. 

 
Figure 27. KPIs of ENPOWER's impact. 

During the project pilot activities showed that digital services can support improved 
understanding of energy consumption, facilitate participation in collective energy initiatives and 
enable communities to take advantage of flexibility services and renewable energy resources. 
These technologies are most effective when accompanied by structured engagement activities, 
training and transparent communication.  

The Energy Data Space architecture, combined with semantic interoperability mechanisms and 
privacy-preserving data governance, demonstrated how heterogeneous digital platforms can 
collaborate while maintaining data sovereignty and regulatory compliance. These technological 
achievements establish a solid foundation for future community energy services and wider digital 
energy ecosystems. ENPOWER through engagement activities contributed to increasing energy 
literacy, improving stakeholder collaboration and building confidence in digital energy solutions; 
creating local knowledge and expertise that will continue supporting community energy 
initiatives beyond the project's duration. 

Early Adopter activities demonstrated that the ENPOWER approach can be adaptable and 
scalable, and relevant in the long-term to diverse country backgrounds.  

 



 

5.2 Lessons Learnt 
Across the pilot six pilot sites, five key lessons emerged: 

1. Citizen engagement is fundamental. Continuous co-creation, workshops and local 
stakeholder involvement are essential for building trust, encouraging participation and 
ensuring that digital solutions respond to real user needs.  

2. Technology must deliver visible value. Users are more willing to adopt digital services 
when benefits such as lower energy costs, increased self-consumption, flexibility 
revenues or improved energy management are clear and measurable.  

3. One size does not fit all. Energy community solutions must be adapted to local 
regulatory frameworks, technical infrastructures and community characteristics rather 
than replicated unchanged across different contexts.  

4. Interoperability enables scalability. Open standards, modular architectures and secure 
data-sharing mechanisms are key to integrating multiple services and facilitating 
replication beyond the original pilot sites.  

5. Policy and governance remain critical enablers. Simplified administrative procedures, 
supportive regulation, clear market rules and long-term business models are necessary 
to achieve widespread deployment of consumer-centric energy communities.  

 

5.3 Exploitation, replication and long-term sustainability 
A central objective of ENPOWER was not only to develop innovative technologies but also to 
establish pathways for their continued exploitation beyond the project's lifetime. 

The project adopted a multi-layered approach in which complementary partner-led and tool-
specific continuation pathways reflect the diversity of the consortium and its portfolio of results. 
To sustain ENPOWER’s outcomes different organisations are expected to build on the project 
according to their expertise and strategic objectives:  

• Research organisations through further research, education and policy support 

• Technology providers through software integration, service provision and commercial 
partnerships 

• Energy communities through continued operational use and local replication; and policy 
and capacity-building organisations through dissemination, standardisation and 
regulatory uptake.  

The same principle applies to the ENPOWER technologies themselves. 
Rather than representing a single commercial product, the project 
delivered a portfolio of interoperable digital tools and services with 
different levels of technical maturity, ownership arrangements and target 
users. Some solutions are closer to operational deployment, while others 
provide foundations for further research, integration into existing 
platforms or future commercial development. Although these tools can 
operate together as part of the broader ENPOWER ecosystem, their long-
term continuation is expected to follow individual exploitation pathways led 

Figure 28. ENPOWER 
Playbook 



 

by the respective partners responsible for their development and deployment. 

 

5.4 Policy recommendations for data-driven energy-secure communities 
Technological innovation alone is not sufficient to accelerate the deployment of energy 
communities. ENPOWER highlighted that regulatory, administrative and organisational barriers 
continue to limit the large-scale adoption of the developed solutions across Europe. Building on 
the regulatory and administrative barriers identified during the Front Runner demonstrations, 
the lessons learnt from pilot implementation, and the insights generated through the National 
Replication Roadmaps and Early Adopter activities, the project identified several policy priorities 
that can help create a more enabling environment for consumer-centric energy communities.  

Support improved digitalisation of energy communities, access to data, and 
interoperability between systems. 

Improving the digitalisation of EnCs, and the provision of digital services to its members, requires 
improved access to relevant consumption, generation, billing, and flexibility data through clear, 
standardised and consent-based procedures. Interoperability standards could be further 
improved to enhance cooperation and exchange between EnCs, DSOs, and other market actors. 

Support improved system and market integration of energy communities through 
improved market frameworks for energy sharing, peer-to-peer trading and demand-side 
flexibility. 

Energy sharing and peer-to-peer trading is still limited in many Member States, further guidance 
and clarity from the EU level on how to best implement these novel concepts could support 
adoption. Including through increased clarity on roles and responsibilities. 

Improve integration of energy communities intro grid planning. 
Providing guidance to Member States on simplifying and accelerating grid connection 
procedures for community projects, improve coordination between DSOs, TSOs, regulators and 
public authorities. 

Scaling data-driven energy communities requires a coordinated approach combining supportive 
regulation, simplified administrative procedures, interoperable digital infrastructure, market 
innovation and active citizen participation; when developed together, energy communities can 
become important contributors to a more decentralised, resilient and consumer-centric 
European energy system. 

 



 

6 Conclusions 
ENPOWER has demonstrated that the successful development of digital energy communities 
depends on the close integration of technological innovation with social engagement, behavioral 
understanding and supportive governance. Throughout the project, digital tools were developed 
not as standalone technological solutions, but as components of a broader ecosystem designed 
to empower citizens, facilitate collaboration and enable more efficient management of 
distributed energy resources. A key achievement of the project has been the successful 
integration of Social Sciences and Humanities methodologies throughout the innovation process. 
The ENPOWER digital service portfolio demonstrates how interoperable data infrastructures, 
energy community planning tools, flexibility management services, monitoring solutions and 
citizen engagement platforms can collectively support the operation of modern energy 
communities.  

The pilot demonstrations underscored that the ENPOWER approach can be successfully adapted 
to diverse regulatory environments, geographical conditions and organisational models, with 
different priorities, technologies, and barriers. Clear governance structures, trusted data-sharing 
mechanisms, accessible user interfaces, sustainable business models, energy literacy and 
supportive regulatory frameworks emerged as essential conditions for scaling digital energy 
communities beyond demonstration projects.  



 

ANNEX I – ENPOWER Digital Solutions 
The tools and services developed under ENPOWER can be found in the project’s GitHub. 

Consumer Engagement & Social Activation 

Tool Name  Brief Description   

Nudging App Provide visualizations of measured and forecasted energy data  
User will receive recommendations to 
adjust the consumption/production  
Record users respond to the recommendations and app 
interactions, and try to increase user engagement activation in the 
community  

Engaged Platform The Engaged Platform aims to help community members adopt 
energy efficiency technologies and practices, making their lives 
easier and their businesses thrive. Once entering the platform, the 
user has 3 choices, i) Saving money, ii) Become Sustainable, and iii) 
Support a community. It allows individuals and businesses to 
undertake energy efficiency and cost reduction actions in a very 
simple and uniform way, allowing them to coordinate themselves 
as a community and also act as individuals. Businesses can register 
for state-supported energy audits to identify efficiency 
opportunities. In addition, information is distributed to the 
community for pricing and implementation, with feedback 
mechanisms to understand barriers to adoption.   

Energy Market Tools 

Tool Name Brief Description 

P2P Energy Trading 
Platform 

The OurPower P2P Energy Trading Platform is a digital 
marketplace that connects renewable energy power producers 
with energy consumers, offering services such as accounting, 
billing, and contracting in compliance with Austrian legislation. It 
enables power sellers to define the amount and price of the 
electricity they offer and provides consumers with customized 
offers from geographically proximate power producers based on 
their postcode and estimated annual consumption.  In ENPOWER, 
the platform is upgraded with features such as a comprehensive 
Power Plant Overview and Map, a Family&Friends feature allowing 
custom tariffs for selected users, and updated system technologies 
to improve security and interoperability. It also allows 
customization for sub-energy communities like REGIOS, 
introducing tailored user interfaces, specific power plant offerings, 
fixed energy mix options, and referrer tracking mechanisms.   

ENPOWER Flexibility 
Marketplace 

A blockchain-based marketplace for trading flexibility and data 
assets with automated smart contracts. It enables fair and 

https://github.com/Enpower-project


 

transparent peer-to-peer transactions using digital tokens 
to represent value exchanges 

 Energy Community Planning & Operation Tools 

Energy Community 
Management Platform 

Developed in ENPOWER, the Energy Community Management 
(ECn) Platform enables the operation of energy communities in 
line with the Clean Energy Package and Austrian legislation.  It 
includes core functionalities such as billing processes and member 
management for energy communities. The platform was further 
enhanced with an Onboarding Customer Journey that supports 
new members in joining energy communities, leading them 
through the necessary steps to become participants in collective 
energy sharing. It integrates near real-time energy data and 
automated energy data import. The platform also offers simplified 
accounts for community members without management 
functionalities and to fully integrate the Onboarding Customer 
Journey into both the frontend and backend systems.  

FLEXCOMM The tool operates on two levels to support both the energy 
community as a whole and its individual members.  The first level 
focuses on the community-wide perspective. It provides a real-
time overview of the community’s energy status, including current 
and forecasted PV production and electricity consumption. It also 
presents relevant analytics and offers suggestions for load shifting 
to maximize the self-consumption of locally generated solar 
energy. This layer is designed for use by both the community 
manager and individuals (members, guests) who are interested in 
the overall energy performance of the EC.  

 The second level addresses the individual household level. 
It monitors each user’s total electricity consumption, 
disaggregates the cooling load, and uses data from PV production 
forecasts and indoor environmental sensors (e.g., temperature, 
humidity, air quality). Based on this input, the tool suggests 
personalized load-shifting strategies for cooling to enhance self-
consumption of solar energy while maintaining thermal comfort.  

EV LOADER Through the platform or app, the user can locate the Electric 
Vehicle (EV) charger. The web application issues 
recommendations for EV charging, prioritizing midday hours when 
solar irradiance peaks, and enables the energy community 
manager to monitor and set incentive rules for the EV chargers. 
The mobile application provides incentives and notifications to 
users for following the optimal charging schedule.  



 

OpenDERMS OpenDERMS is a Distributed Energy Resources Management 
System designed to monitor, control, and manage Distributed 
Energy Resource (DER) devices both individually and in groups. 
The system allows operators to implement control functions such 
as active power limits, power factor settings, and voltage-reactive 
power curves. OpenDERMS has been integrated with a DER 
simulator for testing and it enables advanced DER coordination 
and self-consumption optimisation. Future updates will support 
customised algorithms and pilot-specific device management.  

FATEC Characterises the flexibility of individual (or aggregated) 
residential consumers when exposed to demand response 
programs that provide dynamic pricing signals, from which a 
change in electricity consumption is expected due to price 
elasticity of demand. The characterisation of elasticity enables 
improved behaviour modelling and further optimisation of 
demand response strategies. It is built on a data-driven approach 
and supported by a causal analysis of observational data that 
relates to electricity consumption behaviour, with the main 
outcomes being consumer elasticity in different hours and 
consumer ranking.  

SITEC SITEC enables quantitative assessment of flexibility value while 
analysing the trade-offs between system cost, simulation time, and 
clustering granularity. Performs advanced sizing and optimisation 
of Renewable Energy Community (REC) electrical assets (PV, 
batteries), leveraging flexibility from controllable technologies 
such as HVAC and HPs. It captures dynamic multi-energy 
interactions and delivers KPI-based, investment-ready 
recommendations at building and community scale.   

OSTEC Simulates the operation of energy communities 
by optimizing energy use through intra-community energy 
sharing. This reduces reliance on external energy retailers and 
generates financial savings for participants. The tool 
calculates optimal energy management strategies for the 
community's flexible assets, leveraging collective self-
consumption of locally generated surplus energy. It outputs 
the optimal energy set-points for these flexible assets.  

Hybrid coalition-based 
flexibility aggregation 

tool 

Component of energy community management platform 
(ECMP) connected with USG. It supports forming energy 
communities and dynamically formed coalition of users for 
flexibility aggregation and optimisation. It provides mechanisms 
to estimate, plan, aggregate and activate flexibility. It enables 
small prosumers to participate in flexibility markets.  

DT-EWH Digital Twin of Electrical Water Heater to optimise the use of an 
EWH  



 

DT-Heat Pump Digital Twin of Heat Pump to optimise the use of a heat pump  

Energy community 
planning tool 

Support users in evaluating the economic, environmental, and 
social benefits of becoming prosumers or joining 
energy communities, while comparing individual and collective 
energy actions. Provide personalized guidance on optimal system 
configurations, regulations, incentives, and business models 
through an intuitive interface, alongside access to knowledge and 
tools that empower consumers to actively participate in and shape 
local energy communities.  

Supporting / Enabling Technologies 

Semaptic Interoperability The @semaptic object is created once and embedded in the data, 
making it semantically interoperable and therefore understood by 
every system. The Semaptic Builder is a web tool that maps every 
concept or parameter to well-defined ontologies and generates 
the @semaptic object.  

ENPOWER Data Space 
connector - Middleware 

The ENPOWER Data Space middleware facilitates secure, 
standardized data exchange between platforms, enabling 
interoperability and compliance with IDS principles.  
Supports identity management, access control, and data-sharing 
agreements with capacity of blockchain-based notarization and 
smart contracts integration.  
Allows pilot systems to register federated services 
while preserving data sovereignty, privacy, and technical 
compatibility across domains.  

 


