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Executive Summary 

The BRIDGE Consumer and Citizen Engagement Working Group (CCE WG) has dedicated its recent efforts to 
exploring how citizens can be more meaningfully and effectively involved in the energy transition. As the role of 
individuals shifts from passive consumers to active participants, the work of the three subgroups, Strategies of 
Engagement, Smart Tools, and Indicators, provides guidance for shaping inclusive, ethical, and scalable engagement 
practices across research, innovation, and policy. 

The Strategies of Engagement subgroup examined the increasing landscape of stakeholder engagement strategies 
across EU projects, focusing specifically on aspects of inclusivity and also on the incorporation of novel 
developments (e.g. AI). It found that while practices are becoming more diverse, implementation remains uneven. 
Promising approaches such as the co-design of strategies with affected communities and the early use of AI, are 
gaining ground. However, the absence of common frameworks, especially for inclusivity and AI-enabled 
engagement, remains a significant gap. The subgroup emphasised the importance of trust-building, digital literacy, 
and sustained engagement beyond project lifecycles, calling for stronger policy support and investment in shared 
learning platforms. 

The Smart Tools subgroup underscored the fact that digital engagement tools have become essential components 
of a participatory energy system. Its work highlighted the need for user-centred design, ethical and explainable AI, 
and interoperability to ensure tools are secure, adaptable, and scalable. By fostering collaboration across projects, 
digital tools can better meet real user needs while enabling more efficient knowledge exchange and replication of 
best practices. The subgroup stressed that smart tools must be co-developed with end users and embedded in 
wider innovation ecosystems to have lasting impact. The subgroup further laid the first cornerstones for a 
knowledge hub to allow for better exchange and learning between HORIZON projects.  

The Indicators of Engagement subgroup focused on the critical role of data in understanding and supporting citizen 
engagement. It pointed out that although many projects gather valuable information on consumer preferences and 
behaviours, this data remains scattered and difficult to access. The subgroup advocated for the development of a 
secure, standardised, and ethically governed data space to support cumulative learning and evidence-based 
policymaking. Furthermore, it called for a move beyond individual-level analysis towards more systemic approaches 
that take into account the broader social, cultural, and institutional dynamics shaping behaviour and decision-
making. 

Taken together, the work of the CCE WG’s subgroups offers a response to the growing demand for more 
democratic, inclusive, and informed participation in the energy transition. It highlights the need to involve citizens 
in the heart of both strategy and design, invest in ethical and interoperable digital infrastructures, and build the 
data ecosystems necessary to support long-term progress. These insights will hopefully support Europe’s ambition 
for advancing a more just, sustainable, and citizen-driven energy future. 
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1 Introduction 

The BRIDGE Consumer and Citizen Engagement Working Group (CCE WG) serves as a hub for generating and sharing 
knowledge on the broad topic of citizen and stakeholder engagement within the energy sector, with a focus on 
HORIZON-funded projects. The focal points of the WG have evolved over time, reflecting the shifts in policy 
developments and the emerging needs of the sector. Moreover, it leverages the changing expertise and interests 
of its members. Drawing upon their diverse expertise, the work presented in this report seeks to offer a 
comprehensive guide for researchers and practitioners in the field. It synthesises various perspectives and 
approaches to present best practices, innovative methodologies, and actionable strategies. This guide aims not only 
to inform but also to inspire those involved in similar initiatives, facilitating knowledge exchange and promoting 
evidence-based decision-making. By integrating insights from multiple disciplines, this report serves as a valuable 
resource for advancing the state of research and practice.  

In the past period, the CCE WG’s work has concentrated on the growing importance of empowerment in the energy 
transition, recognising individuals not only as consumers within the market, but also as citizens demanding a more 
and more active role and more say in the decision-making process. This demand is taken up and addressed by 
European policies by focusing on an inclusive, just, and sustainable energy transition. Consequently, these topics 
were at the centre of the 2024 working ambitions. A second focal point came from the worldwide exponential 
increased use of AI and AI tools. The group reacted to that by trying to better understand, how AI can shape 
engagement with citizens and what risks are associated with these aspects.   
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2 Key topics discussed in 2024 

2.1  Overview of the WG Subgroups 
In 2024/25 the work of the CCE WG has been divided in three sub-groups, each contributing insights on the 
multifaceted, complex, and dynamic issue of engagement: 

• Indicators of Engagement 

• Strategies of Engagement 

• Smart Tools for Engagement 

The CCE WG subgroups are voluntary, and each has a facilitator who is the main contact for the group, named sub-
group leader. Each subgroup investigates a different dimension of consumer and citizen engagement. Here are the 
topics that have been investigated by each subgroup: 

Table 2.1 - Research focus of each CCE WG subgroup 

Subgroup Scope Main focal points in 2024 

 Indicators of 
Engagement 

To collect qualitative and quantitative 
indicators to assess consumer 
engagement over time 

• Projects experiences 

• Key indicators commonalities (ontology primer) 

• Data spaces benefits and challenges 

 Strategies of 
Engagement 

To collect strategies and methods and 
underlying assumptions used by the 
projects to engage consumers and 
citizens 

• Methods and tools of engagement 

• AI and citizen engagement 

• Inclusion and energy poverty 

 Smart Tools for 
Engagement 

To collect a list of smart tools targeted 
consumers and the approaches to 
development and use 

• Analysis of strategies to engage consumers in the design 

and use of tools 

• Replicability of smart tools, working on the topic to 

identify specific regulatory and human-related 

replicability barriers, as well as specific 

recommendations 

• Integration of AI and ethical frameworks 

• Harmonisation of design innovation approaches 

• Methods for addressing security issues of the tools, such 

as cybersecurity and privacy 

• Create an automatic and structured version of the 

Knowledge Hub 

2.2 Methodology of work 
To gather information from BRIDGE projects, the CCE WG directs each subgroup to determine the most appropriate 
approach for achieving research objectives. This strategy ensures that the necessary data is collected to fulfil the 
CCE WG’s desired outcomes. Among these approaches the following have been implemented: 

• Literature reviews 

• Interviews with BRIDGE projects on specific topics 

• Gathering information, use cases and expertise from BRIDGE projects 

• Questionnaires to BRIDGE projects 

• Events to discuss specific topics  
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To collect data more effectively, the workload was distributed among the subgroups. This allows the knowledge 
and expertise within the projects to be better used when large amounts of data from all BRIDGE projects need to 
be collected. As a general approach, subgroups focused first on their own projects´ research to gather specific data, 
only reaching out to other BRIDGE projects occasionally and through the Secretariat team. Projects involved in each 
subgroup are listed in Table 2.2: 
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Table 2.2 - Projects involved in each CCE WG subgroup 

Indicators of Engagement Strategies of Engagement Smart Tools 

AdvanSiC 

BeFlexible 

Beflexible 

COMMUNITAS 

Drive2X 

ELECTRON 

ENERGETIC 

EoLO-HUBs 

EVELIXIA 

FLOW 

IntNET 

MAESHA 

ODEON 

OPENTUNITY 

POCITYF 

ROBINSON 

SENERGY 
NETS 

SINNOGENES 

SYNERGIES 

ACCEPT 

AHEAD 

AIR4NRG 

Beflexible 

COMMUNITAS 

DATA CELLAR 

DEDALUS, 

DR-RISE 

ELECTRON 

eNeuron 

ENFLATE 

EoLO-HUBs 

EU-DREAM 

EVELIXIA 

GLocalFlex 

ISLANDER 

Local RES 

MAESHA 

ODEON 

OPENTUNITY 

PARMENIDES 

PEDvolution 

POCITYF 

RENergetic 

RESCHOOL 

RESONANCE 

ROBINSON 

SENERGY 
NETS 

SERENE 

SINNOGENES 

SUSTENANCE 

SYNERGIES 

HUMBS-
UP 

TIGON 

WHEEL 

COMMUNITAS 

Crete Valley 

DIGITISE 

ELECTRON 

ENERGETIC 

Enpower 

EU-DREAM 

EVELIXIA 

GLocalFlex 

HESTIA 

InterSTORE 

IntNET 

MAESHA 

MOPO 

ODEON 

RENergetic 

RESONANCE 

SYNERGIES 

DATA CELLAR 

ENFLATE 

INTERPED 

ACCEPT 

HYP 

INDEPENDENT 

INTEROPERA 

STREAM 

BEFLEXIBLE 

 
 
The specific methodology approach followed by each subgroup is described in the respective subgroup chapters. 
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3 Strategies of engagement 

Authors: Yamina Guidoum (AIR4NRG), Minna Kuivalainen (Beflexible, PEDvolution), Valeria Palladino (eNeuron, 

EU-DREAM), Takis Ktenidis (University of West Attica). 

3.1  Scope of the work 
The subgroup (SG) on strategies of engagement (SoE) seeks to identify and assess methodologies and approaches 
for effective stakeholder engagement within EU research and innovation projects. The group has two main goals: 
to collect information and learn from practical experiences of the member projects on jointly identified topics, and 
to use these lessons and common challenges to make recommendations for future action for the group and the 
European Commission (EC). 

During 2024, the SG focused on three key topics of interest: "methods and tools," "AI and engagement," and " 
inclusivity and engagement". These were selected through collaborative sessions with the SG and WG members 
and aligned with the recommendations of the EC. Potential topics were first mapped at both the SG and working 
group (WG) levels and then discussed with the broader membership at the BRIDGE general assembly (GA) in March 
2024, where a long list of ideas was approved. This list was further refined in the first WG meeting in May 2024. 

The final shortlist was presented and validated in the SG kick-off meeting in June 2024. Participants determined 
initial focus areas and implementation plans in topic-specific groups, and recorded their discussions in Post-it notes. 
No additional topics emerged at this stage.  

The results were analysed, resulting in the following framework to guide our work: 

 

Figure 3.1 - SoE framework for 2024-2025 

In the above framework, methods and tools are considered as an umbrella category, under which methods, tools 
and approaches for stakeholder engagement corresponding to different topics and themes can be collected in the 
coming years. The year 2024 focused on the AI and engagement and on inclusivity, but more generic work on 
methods and tools was also conducted. This section presents the findings related to our work on the topics of AI as 
well as inclusivity and engagement during the year 2024-2025.  

https://air4nrg.eu/
https://beflexible.eu/
https://pedvolution.eu/
https://eneuron.eu/
https://eu-dream.eu/
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Who are we? 

BRIDGE SoE is a group of R&I projects interested in questions and topics related to citizen engagement in smart 
energy systems and related initiatives. Based on our member survey with responses from 25 different projects, the 
engagement activities of our members centre around community involvement and participation in local energy 
systems, changing energy behaviour, generic awareness-raising activities, as well as participatory development of 
digital tools (Errore. L'origine riferimento non è stata trovata.). 

 

Figure 3.2 - Objectives of engagement of HORIZON energy projects 

Zooming into the focus areas highlighted in this report, both topics are relatively new, and less widely implemented 
in the Horizon projects currently represented (see Table 3.1). Some of the projects, although planning to implement 
activities in these fields, are in their early stages and not ready to present results of their work yet. As a result, the 
focus of our work has been to gather background information and provide a state-of-the-art analysis to assist 
projects in strengthening their work in these areas.   

Table 3.1 - Projects carrying out activities related to the focus areas 

Topic Count 

  Inclusivity and/or energy poverty  8 

  AI and engagement  6 

  Methods and tools of engagement  19 

  None of the above  3 

 

3.2  Methodology of work 
The methodology of our work was unified for the two topics and consisted of the following steps: 

1. An analysis of the results of the subgroup kick-off meeting to understand what the key elements in the 

topic are from our members’ perspective. 
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2. A member survey to better understand the topics they are working with and to identify the type of work 

the projects are conducting in our focus areas 

3. Literature review and desktop research to understand the state of the art and key definitions and pressing 

issues in the topics 

4. Two workshops with the BRIDGE members to share and discuss the results of the literature research with 

all members and gather further feedback. A workshop in AI and engagement was conducted on 6 February 

2025, and a workshop on inclusion and engagement on 19 March 2025.  

5. Analysis of the main findings and identification of the key issues of the workshops.  

The following sub-chapters highlight the main findings identified through the process described above. 

 

3.3  Analysis: Inclusivity and Engagement 
For the focus area “inclusivity, energy poverty and engagement” we identified three key questions:  

• How can we meaningfully identify and comprehend the diverse forms of vulnerability across local and 

regional contexts within the energy landscape? 

• In what ways can local knowledge be effectively integrated into vulnerability research through participatory 

processes to ensure inclusive and context-sensitive approaches to engagement? 

• What structural, social, and contextual factors influence the capacity and willingness of vulnerable groups 
to engage in energy transitions? 

3.3.1 Energy poverty, energy justice, inclusivity and the local level 

The EU Green Deal1 states that ‘’50 million consumers struggle to keep their homes adequately warm’’. It also states 
that a socially just and inclusive energy transition must address energy poverty to leave no one behind and that 
sustainability means the energy transition can only succeed if it is conducted in a fair and inclusive way.  

Energy poverty: 

To address energy poverty at the local level, the EU Energy Poverty Advisory Hub2 developed, in collaboration with 
the Covenant of Mayors Europe3, 56 local energy poverty indicators4 that municipalities can use to create their 
specific local energy poverty diagnosis and to develop their Sustainable Energy and Climate Action Plans (SECAP)5. 

The 56 indicators cover:  

• The impact of climate on energy consumption of citizens: frequency of heat and cold waves and the 

number of heating and cooling degree days per year. 

• Energy efficiency of dwellings, appliances and lighting: with 8 factors related to the stat of the dwelling 

and percentages of households experiencing heating and cooling discomfort and connection to the 

electricity and gas grid.  

• Mobility’s dependence on energy posing a challenge for citizens to access essential services and job 

opportunities: this includes access to essential services within 1 hour by walking, cycling or public transport 

and more than 1 km from the nearest public transport station. 

• Socioeconomic aspects and educational level: such as share of energy expenditure in income and energy 

prices, at risk poverty rate and energy-poor households, unemployment rate and educational level under 

secondary school.  

 
1 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0640 
2 Energy Poverty Advisory Hub | Energy Poverty Advisory Hub 
3 Covenant of Mayors - Europe | Covenant of Mayors - Europe 
4 Covenant-reporting-guidelines-energy poverty-final.pdf 
5 Local action plans | Covenant of Mayors - Europe 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0640
https://energy-poverty.ec.europa.eu/
https://eu-mayors.ec.europa.eu/en/home
https://eu-mayors.ec.europa.eu/sites/default/files/2022-10/Covenant-reporting-guidelines-energy%20poverty-final.pdf
https://eu-mayors.ec.europa.eu/en/action_plan_list
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• Policy and regulatory as enablers of focusing on energy policies: existence of strategy and measures 

related to energy poverty strategy, rent regulation and incentives for landlords' programs.  

• Proper participation and outreach to beneficiaries of anti-poverty actions and relevant stakeholders: 

Awareness-raising campaigns targeting vulnerable households; and engagement and cooperation with 

local stakeholders on energy poverty. 

Energy justice for assessing energy poverty alleviation: 

The 2023 European Commission’s Recommendation on Energy Poverty calls on member states to ‘’include energy 
poverty into wider and integrated social policies and social justice approaches and apply inclusive and empowering 
policies’’.  

For the 2024 report of the Joint Research Council of the EC ‘Energy justice from the bottom up: developing a 
framework to guide energy poverty policy’’6 energy justice can provide a framework for assessing energy poverty 
policies. It highlights that existing frameworks for assessing the impact of energy justice policies have limitations. 
They are criticised for being too prescriptive and top-down, and for not taking into account unequal power relations 
and responsibilities in the energy system7, or for using income and material conditions as the main measure of 
social progress or well-being.   

The report suggests instead developing a bottom-up, participatory energy justice assessment framework that 
incorporates broader societal and household well-being perspectives. The framework consists of 10 energy justice 
criteria that could be summarised as: 

• Knowledge: about the available options for households, energy bills understanding and the different types 

of energy contracts available.  

• Energy as a basic right: meaning equal access and affordability. 

• Empowerment: giving people voice in energy decision-making and access to producing one’s own energy. 

• Leaving no one behind: to give voice especially to the vulnerable and marginalised if they do not receive 

financial and non-financial support.   

• Transparency in relation to the different types of contracts and electricity bills that are difficult to 

understand.  

• Well-being: in terms of fairly distributing the burden of reduced energy consumption, the responsibility of 

energy companies for well-being, and different conceptions of well-being to different households.  

• Sensitivity to needs: stresses the need to co-designing with those impacted taking into consideration issues 

such as whether they are renting or owners of their homes, whether they are eligible or not for bank loans, 

and respecting the privacy of the energy poor.   

• Environmental protection: distributing the responsibility for environmental protection fairly among key 

actors in the energy system. 

• Need for systemic change: not just individual solutions, as problems may go beyond the simple household 

and relate to governance or the actions of other actors.  

• Need for a long-term perspective: considering the time people need to change their way of thinking, 

gaining knowledge about energy issues so as they have a fair say in the decision-making rather than 

introducing new technology quickly.  

This framework was based on a study carried out via interviews with project coordinators and field workers and a 
survey of energy-poor households that participated in EU-funded projects. It can thus be used by R&I energy 
projects to design engagement actions with households, based on their well-being and the conceptualisation of 
well-being, which takes different meanings for different households.  

 

 
6 Shortall R., Mengolini A. (2024). Energy Justice from the bottom up: developing a framework to guide energy poverty policy. Fairness Policy 

Brief 4/2024.European Commission, Petten, 2024, JRC 138427. 
7 D. Mccauley, R.J. Heffron, S.K. Jenkins, Advancing energy justice: the triumvirate of tenets, Int. Law Rev. 32 (2013) 107–110 
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Inclusivity and engagement: 

The ‘’Inclusivity guide for energy communities’’8 defines inclusion as ‘’when all people are valued and able to 
participate and contribute to their fullest without any discrimination based on their gender, sexual orientation, 
social class, political beliefs, race, ethnicity, nationality, religion, age, and / or disability.” It further states: “Inclusion 
is about ensuring that diversity of knowledge, perspectives, information, and ideas are welcomed and being used. 
What’s more, inclusion is focused on fostering the structure, system, processes, culture, behaviour, and mindset 
that embrace and respect all people in all their diversity’’ 

And the European Economic and Social Committee (EESC) emphasises the importance of ‘’placing citizens at the 
heart of the energy policy’’ and that ‘’initiatives such as prosumerism, energy communities, and energy-sharing 
schemes are key mechanisms to achieve this.’’9 

An overview of key engagement strategies identified in recent EU reports addressing energy poverty and citizen 
participation is provided below: 

Table 3.2 - Engagement strategies identified in recent EU reports addressing energy poverty and citizen 

participation 

REPORT TARGET GROUPS 
ENGAGEMENT 

STRATEGIES 
KEY CHALLENGES SUCCESS FACTORS 

European 
Commission's 
Recommendation on 
Energy Poverty (2023) 

National 
governments, 
municipalities, 
vulnerable energy 
consumers 

Sharing of best 
practices, financial 
support for 
vulnerable groups, 
public awareness 
campaigns 

Lack of standardised 
measurement tools 
across EU countries 

Collaboration 
between EU 
institutions and 
member states to 
create targeted 
policies 

Energy Poverty in the 
EU – European 
Parliament Briefing 
(2022) 

EU policymakers, 
local authorities, 
NGOs 

Policy frameworks 
supporting local 
engagement, 
subsidies for energy-
efficient housing 

Difficulties in reaching 
the most affected 
communities 

Improved policy 
coordination and 
funding mechanisms 

Reporting Guidelines 
on Energy Poverty – 
Covenant of Mayors 
Europe (2022) 

Mayors, local energy 
planners, urban 
policymakers 

Multi-stakeholder 
engagement, co-
creation workshops, 
policy roadmaps 

Diverse municipal 
priorities delaying 
implementation 

Best practice 
exchanges and 
funding opportunities 
for municipalities 

Energy Poverty Report 
– Generation Climate 
Europe (2024) 

Youth organisations, 
student networks, 
policymakers 

Youth engagement 
campaigns, surveys to 
gather real-life 
experiences, 
educational 
programmes 

Low participation due 
to lack of awareness 
among young people 

Involvement of youth 
organisations and 
social media outreach 

Energy Poverty 
Advisory Hub (EPAH) 
Publications 

Municipalities, social 
services, community 
organisations 

Local energy action 
plans, citizen-driven 
initiatives, 

Limited local 
government 

EU support and 
knowledge-sharing 

 
8 Inclusivity Guide for Energy Communities, A. Proka, with the contributions of H. Schockaert, N. Mohlakoana, S. Giovannini, I. Turner, E. 

Blanco, and D. Creupelandt.  Inclusivity-Guidebook_SCCALE203050_updated.pdf 
9 Empowering citizens to achieve a just and affordable energy transition downloaded 11/05/2025 from Empowering citizens to achieve a just 

and affordable energy transition | EESC 

https://energycommunityplatform.eu/wp-content/uploads/2024/02/Inclusivity-Guidebook_SCCALE203050_updated.pdf
https://www.eesc.europa.eu/en/news-media/news/empowering-citizens-achieve-just-and-affordable-energy-transition
https://www.eesc.europa.eu/en/news-media/news/empowering-citizens-achieve-just-and-affordable-energy-transition
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participatory 
budgeting 

capacities to 
implement strategies 

platforms for 
municipalities 

 

Key findings of these reports can be summarised as follows: 

• Policy & Financial Support: Many reports highlight the need for government-backed financial aid and well-

structured policy frameworks to ensure inclusivity in energy transition efforts. 

• Local Community Engagement: Reports emphasise the role of municipalities and local organisations in 

driving community participation through action plans and participatory budgeting. 

• Youth and Social Equity: The importance of involving youth and underrepresented communities through 

dedicated awareness campaigns and capacity-building programmes. 

• Barriers to Engagement: Challenges include limited awareness, lack of resources, and bureaucratic delays, 

which require targeted policy interventions. 

3.3.2 R&I projects addressing energy poverty and inclusivity 

While several EU policy documents and reports highlight the importance of inclusion and energy poverty alleviation 
and recognise the potential of new energy measures and initiatives to serve as mechanisms to contribute to these 
goals, R&I projects and practitioners seem to implement these principles only on a limited scale.  

A survey of BRIDGE SoE members indicated that nine R&I projects (out of 32 questioned) have incorporated 
elements to carry out activities related to energy poverty or inclusivity during the project. Two case examples, 
POCITYF and POWER-UP demonstrate what these topics can look like in practical terms in R&I work. 

POWER-UP: The Catalyst for social innovation in the energy market 

POWER-UP focuses on providing access to renewables and energy efficiency to people in vulnerable situations with 

the objective of co-developing innovative and social energy business schemes in the long-term and of mitigating 

energy poverty in the short and mid-term.  

It does this through developing pilot programmes in six cities as “living labs”. These cities are: Eeklo (Belgium) 

Rožnov pod Radhoštěm (Czech Republic) 4 municipalities of Campania called UCSA (Italy), Valencia (Spain) and 

Heerlen (Netherlands).  

Co-development of innovative & social energy business schemes 

Workshops on the main concept and the governance model were conducted at the local level where schemes were 

collaboratively designed with 479 households, 1143 individual energy poor consumers and local stakeholders in the 

pilot cities. Households in vulnerable situations were identified through collaboration with social services or by 

conducting surveys and the use of data from DSOs. Municipalities invited these households to participate in the 

workshops through a ‘Go to them approach’.  

During the workshops, an informal environment was created, with fewer presentations but more conversations 

using visual communication and by focusing on practical aspects, i.e. ‘’what’s in it for you?’  

Results: 

• Feasibility takes precedence over innovation 

• Appropriate schemes set up for each pilot: from cooperative shares that are pre-financed by the 

municipality, to collective self-consumption schemes 

• Different roles available to participants in the schemes: passive beneficiary) vs active (members/investor) 

Energy Poverty Mitigation 

The role of municipalities is crucial to mitigating energy poverty. The actions implemented in POWER-UP consisted 

in: 

• Community learning on electricity bills, energy saving practices, monitoring tools, DIY. 

https://www.socialenergyplayers.eu/
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• Individual home interventions: kits, audits, support to access financial aid 

• Training local leaders as advisors 

• Organising informal gatherings (drinks, dinners) 

• Organising public events & exhibitions on renewable energy. 

Measures that were effective can be summarised as: 

Tailored hands-on activities (knowledge to act) + Community building (trust) = Effective energy poverty mitigation. 

Main lessons: 

• These types of processes take time  

• Some degree of flexibility is needed/adapt on the go 

• Resources (committed staff) are needed at local level 

• Importance of finding good local partners (parishes, local energy community…) 

• Time is necessary for pilots to share experience 

• Things might not always go as expected. 

POCITYF: co-creating socially innovative solutions 

POCITYF is a project in the city of Évora (Portugal) and it provides an example of how digital innovation can support 

inclusive engagement in energy transitions. In Évora, one of its Lighthouse Cities in Portugal, the project focused on 

co-creating socially innovative solutions with third-sector organisations, local entrepreneurs, and vulnerable 

families. 

POCITYF implemented a “citizen engagement for co-creation” strategy, which follows the following steps: 

 

Figure 3.3 - POCITYF citizen engagement for co-creation strategy 

 

Citizen Engagement Strategy: 

The strategy consisted in selecting community leaders and storytelling 

• Community leaders: ordinary citizens recognised for their expertise in the subject area. Discussions are led 

by these citizens and supported by municipality’s technical stakeholders, able to contribute to the technical 

discussion.  

• Storytelling: based on the city’s experience in relation to a certain topic or specific solution, a co-creation 

process with the citizens within the city’s scope takes place. This is done through the workshops to discuss 

and enrich the topic, challenges and solutions to cocreate.  

 

https://pocityf.eu/
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Figure 3.4 - Engagement model for inclusive digital transformation and energy efficiency 

 

Following this engagement model (Errore. L'origine riferimento non è stata trovata.), the activities undertaken 

are: 

1. Presentation of POCITYF and its goals to 3rd sector organisations, 

2. Discovery of people and organisations: Create working groups and enrich information to consolidate 

knowledge of 3rd sector organisations digital transformation and energy uses, problems and identification 

of families with energy poverty, 

3. Explore and investigate: Consolidate conclusions and possible voting, 

4. Co-creating and design solutions: Design virtual solutions (digital twin of the project) or experiment 

solutions whenever feasible.  

The outputs of this process are: 

• Energy Transition in 3rd sector organisations 

• Adoption of technology in 3rd sector organisations 

• Identification of energy poverty families to engage P2P 

Tools used:  

• Decidim was used which provides a complete toolkit for establishing an online participatory system adapted 

to the needs of city engagement and citizens' responsibility 

• Gamification platform  

• Digital Twin 

Measures that were effective can be summarised as: 

• Most effective engagement strategies are the ones that s involve citizens and communities from the 

beginning to try to solve real problems. Always use incremental strategies to solve little by little, one 

problem per cycle. Give something. Explain in a clear way what was solved. Communicate in small cycles of 

time. Create short-term expectations. 

Main lessons: 

https://decidim.org/
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• Vulnerable groups still lack effective impact from innovation projects, and from most policies as they tend 

to be general and not specific for the current and real needs. “Maybe” projects need to involve groups of 

citizens from the beginning of the project design to assess probable impact and engagement possibilities. 

• Determinants that drive engagement and participation of vulnerable groups are results and impact in real-

life events. Vulnerable groups are in the need of effective real-life solutions. They don’t need long-term 

research – they need impact. 

3.3.3 Inclusive engagement from the perspective of R&I projects; definition, practice, 
effectiveness, challenges and the long-term 

The SG organised a workshop on 19 March 2025 with 33 BRIDGE members to explore further how inclusivity is 
defined in R&I projects, how inclusive engagement strategies are implemented, what determines their 
effectiveness, and what are the most challenging barriers encountered. It consisted of expert presentations on 
energy poverty, project case studies and a discussion about the different dimensions of inclusivity in R&I projects, 
including definitions, good practices and challenges. 

The section below summarises the key findings of the discussions. 

Defining inclusivity 

According to the respondents, inclusion in R&I projects can be seen as the removal of barriers that prevent 
vulnerable groups from meaningfully participating and benefiting from energy innovations. This includes ensuring 
materials are understandable, engagement is respectful and empowering, and specific needs, such as accessibility 
or affordability, are addressed. 

Inclusion was also seen as context-dependent, which requires identifying relevant vulnerable groups locally and 
involving them early in project design. Key principles include universal design, equitable access, trust building, and 
prioritising the needs of those most at risk of being left behind. 

Table 3.3 - What is inclusivity? 

How could we define 
inclusivity of vulnerable 
groups in our projects? 

What do we mean 
by inclusivity? 

• Ease of participation, i.e. the input has an influence on decision-making. 
• The capacity to access renewables, both knowledge and financial. 
• Real problems that need urgent solutions. 
• Accessible work environment, social, equal opportunities, universal design, affordable, 

healthy and secure housing. 
• Involving vulnerable groups in the projects, raising their awareness, teaching them to 

use technology and understand its benefits. 
• For pilots or living labs, inclusivity starts from recognising the relevant vulnerable 

groups, which involves local information. 
• Inclusivity of disabled people as they may be particularly vulnerable and need specific 

supporting measures. 

What is inclusive/ 
what’s not? 

• If vulnerable people cannot understand the materials, then it is not inclusive. If they feel 
it is not for them, then it is not inclusive. 

• Being able to engage people without making them feel part of a vulnerable group. 
• Vulnerability may be "invisible" and very difficult to detect. It can also be beyond the 

usual perception of vulnerable people. 

What principles, criteria to 
use for inclusivity? 

 

• Design tools that can be used by all regardless of socioeconomic, cultural, physical or 
other characteristics. 

• The needs of the vulnerable define the design of the project. 
• Inclusive energy transition ensures equitable access, participation, and benefits for all, 

prioritising affordability, community engagement, social justice, and fair policies to leave 
no one behind. 

• Trust building. 
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Inclusivity in practice  

The participants highlighted several key strategies for implementing inclusivity in R&I projects. Central to these is 
building trust with target groups through transparent communication and clear evidence of benefits. Trust can also 
be fostered by working with door openers, intermediaries who already have established relationships with harder-
to-reach communities. 

Financial incentives were seen as important to enable participation, particularly for those who may otherwise lack 
the time or resources to engage. Co-creation and co-design with a wide range of stakeholders, especially at all 
stages of the process, were emphasised, with a focus on using inclusive language, suitable engagement methods, 
and openness to involving underrepresented voices. Finally, ensuring affordable energy access remains a 
fundamental component of an inclusive approach. 

Table 3.4 - How can we be inclusive? What inclusive actions and strategies to plan and implement? 

Building trust with the target group is 
central to inclusivity 

Requires: 

• Access to clear information, knowledge and evidence of the advantages 

to the target groups 

Engaging with door openers Helps create a trusted bridge with the end target groups 

Provide financial incentives for the target 
groups  

Helps find volunteers who dedicate time to the projects 

Co-create and co-design with a wide range 

of stakeholders – citizens, including hard 

to reach groups, and tenants - and at all 

stages of the process and of the projects 

 

Requires: 

• Using an accessible and shared language that is understandable to all 

parties 

• Using the right methods and approaches that allow people to genuinely 

contribute and co-design, including participating in the decision-making 

and plan according to needs assessment and local stakeholder 

engagement 

• Be willing to engage with the less represented groups 

Provide affordable energy 

 

Effectiveness in inclusivity 

Participants emphasised that successful inclusive strategies start with early engagement, which helps build trust 
and ensures that target groups are involved from the outset. Familiarisation with local contexts to understand the 
needs, values and daily realities of different communities are important elements of successful engagement. Use 
of inclusive research methodologies such as empathy interviewing, observation and ethnographic methods are 
recommended. 

Clear and transparent communication was highlighted as critical, especially regarding how people can influence 
outcomes. Coupled with this, proper incentives can foster participation, while success stories, particularly those 
drawn from similar communities, can motivate and build confidence. 
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Ongoing co-creation with communities, accountability of institutions involved in engagement, and ensuring 
technology is appropriate, accessible, and relevant were also seen as essential. 

Table 3.5 - What makes inclusive actions and strategies work? What are the 3 most important things that work for 

you? 

Early engagement   with the target groups and trust building 

Conduct empathy interviewing 
with different groups before the technology is designed/processes  
implemented 

Set up proper incentives to foster participation 

Clear and transparent 
communication 

about the process and the possibility to influence the results 
 

Use success stories & real-world 
examples 

from the same city/ecosystem/similar vulnerable groups 
 

Co-creation should be an ongoing process  

Accountability of key actors in the engagement process, e.g. government agencies 

Technology should be appropriate, accessible, relevant 

 

Challenges of inclusivity 

Participants identified several major challenges to inclusion in their projects. First, structural and resource 
constraints were commonly cited: inclusive work takes more time and funding, yet project timelines and funding 
models often push for quick wins and easier-to-reach audiences. Additionally, many teams lack social science 
expertise, with project staff often dominated by technologists who may not be equipped to address social justice 
or vulnerability issues. 

Second, institutional and contextual limitations hinder progress. These include limited capacities within public 
authorities, lack of trust in institutions, and the challenge of identifying hidden or invisible vulnerabilities early 
enough. Past negative experiences have also led to engagement fatigue among vulnerable groups, reducing their 
willingness to participate. 

Third, material barriers such as economic hardship, geographic isolation, and limited awareness or misinformation 
about climate and energy issues were seen as major obstacles. These conditions not only restrict access to clean 
energy and participation in projects but also challenge assumptions that people can engage without proper 
incentives or support. 

Table 3.6 - What are the 3 biggest challenges to effective inclusion, that you encounter in your projects? 

Small-scale projects versus larger 
very ambitious objectives 

Few projects alone are not enough; broader actions for social justice are needed to 
tackle root causes of social poverty and vulnerability.  At the same time, focusing 
on smaller-scale feasible projects could achieve objectives 

Implementing inclusive projects  
implies higher costs and  
longer time 

This is not always supported by project managers/funders. Pressure  
to meet deadlines and targets leads to focusing on the easier-to- 
reach groups 
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Lack of expertise of projects staff 
They are dominated by technologists and not experts from social  
sciences 

Public authorities' capacities and 
trust in them  

Municipalities lack staff to follow the process properly and the push  
for accelerations in permitting may not allow for sufficient time to run inclusive 
processes. Lack of trust in public authorities.  

Detecting inclusivity issues  
early enough 

Though they might not be visible 

Fatigue/Reluctance of  
vulnerable groups 

To engage based on past bad experiences and limited incentives for them to 
participate. Trust issues hinder community engagement 

Lack of interest Due to lack of knowledge about climate change and circulation of fake information 

Lack of economic resources 
 

Expectations that workers will do things from goodness of  
their hearts 

Geographic barriers They limit access to infrastructure and energy 

Economic barriers They make clean energy unaffordable for low-income households 

Strategic inclusiveness 

Inclusive engagement requires strategic and long-term thinking. Inclusion should be built in the R&I projects from 
the beginning, to grant sufficient attention, skills and resources. 

Table 3.7 - Long-term thinking and sustainability: how to be more strategic about including the vulnerable? 

 

1 

 

Long-term thinking and sustainability 

of the R&I projects needs to be built 

from the beginning and not as a side 

activity. This requires including 

appropriate expertise to do it. 

 

2 

 

Work across departments/disciplines 

and projects is particularly needed 

when planning engagement actions 

 

3 

 

To include the vulnerable 

strategically: ensure long-term 

affordability, policy support, 

education, trust-building, integrating 

resilient infrastructure, community-

led solutions, equitable benefits 

3.3.4 Inclusion, energy poverty and engagement – key takeaways 

Inclusion in R&I projects should be understood as a strategic, long-term commitment that is sensitive to context, 
rather than as a one-off activity. 

Ensuring affordable access to energy and participation opportunities is critical, especially when working with 
underserved or hard-to-reach groups. Adopting a needs-based approach and designing tools that can be used by 
all regardless of socioeconomic, cultural, physical or other characteristics all contribute towards more inclusive 
research projects. 

Effective inclusion requires identifying and addressing a range of barriers for participation, through early 
engagement, co-design, and tailored communication. Successful strategies rely heavily on building trust, using 
appropriate language and methods, offering incentives, and working closely with community intermediaries. 

Despite growing recognition of the importance of inclusive engagement, projects face several persistent challenges. 
These include time and resource constraints, a lack of social science expertise, institutional limitations, and mistrust 
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among vulnerable groups. Material barriers such as affordability, digital exclusion, and geographic isolation further 
complicate participation. 

Overall, inclusion in the energy transition, and vulnerabilities such as energy poverty are topics that require 
systemic change: while individual projects have the opportunity to contribute to a just energy transition through 
incorporating principles of inclusivity, addressing these topics should not depend on individual project efforts alone 
but must be embedded in broader frameworks and funding models, with support from public authorities and policy 
instruments. 

 

3.4  Analysis: Perspectives on AI and engagement 
The greater speed of development of AI technology, including the capability of large language models (LLM) to 
produce text, images and videos, is influencing the way we use and produce information. LLM have revolutionised 
the way to analyse, edit and produce written and visual information, and made AI-based solutions more tangible 
for an average citizen. Machine learning further facilitates development and use of algorithms that improve over 
time, which can be applied to improve energy services, and facilitate customisation of offer, just to mention a few.  

In this fast-changing environment, R&I projects react and make use of AI in multiple ways. It can be through more 
informal approaches to improve daily work and operations, or through more structured incorporation of AI into the 
development of innovation. The latter, especially within the SG, is yet limited, even more so concerning the explicit 
application of AI tools to enhance stakeholder engagement work. Based on our member survey, only few projects 
reported explicitly developing AI-based mechanisms to support stakeholder engagement. Yet, many tools are 
utilised and developed on an ad hoc basis and understanding the potential of AI in stakeholder engagement 
required digging into the more informal and ad hoc approaches. 

While not proposing a specific research question, our work was guided by the insights gained in the initial kick-off 
workshop. The suggested topics included: neutral AI, AI as optimiser, and AI as companion to enable interactive, 
collaborative, and community-based activities. 

Desktop research was conducted to better understand the state of the art of the use of AI tools in R&I projects with 
involvement of citizens. Based on the review, the current discussion is heavily focused on machine learning and the 
improvement of technical tools with the purpose of addressing better the perceived needs of customers or end 
users. Applicability to other fields tends to be reported in a more scattered and informal manner, but the 
opportunities of AI in community engagement, including energy communities, are recognised through the use of 
digital tools such as community management platforms, digital assistants and overall, involvement of citizens in the 
development of such solutions. 

AI enhances consumer engagement by analysing smart meter data and using machine learning to provide 
personalised energy insights, digital engagement, and predictive analytics. Some Key AI benefits include (Strother, 
2020): 

• Personalised energy reports – AI analyses consumption patterns, offering tailored energy-saving 

recommendations. 

• Digital engagement & alerts – AI-powered home energy reports (HERs) and mobile alerts improve 

awareness and participation. 

• Predictive analytics – AI forecasts demand, detects high-bill risks, and suggests pre-emptive energy-saving 

actions. 

• Optimised customer support – AI enables faster bill inquiries and reduces call centre costs. 

An example of the above includes AI-supported virtual power plants (VPPs) where AI and machine learning can be 
used for analysing smart meter data for customer segmentation, personalised engagement, and demand response 
programs. It, also, improves forecasting, asset coordination, and predictive maintenance. Despite data ownership 
challenges, AI helps align consumer preferences with economic incentives, driving VPP adoption (Benes et al., 
2024).  
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Overall, AI provides opportunities for introducing more consumer-centric approaches, but risks of mistrust, digital 
divide and exclusion prevail, reveals a UK-based qualitative research exploring public attitudes towards the use of 
AI in the energy sector. The key insights are summarised in the Table 3.8 below. 

Table 3.8 - Consumer views on benefits, challenges and opportunities of AI in the energy sector. 

Benefits of AI in the Energy Sector Challenges in AI Implementation Opportunities for AI in Energy 

Enhanced Customer Support – AI 
chatbots assist with basic inquiries, 
tariff comparisons, and financial 
support. 

Lack of Consumer Trust – Concerns AI 
misclassifications, security risks, and 
decision-making transparency. 

Consumer-Centric AI Development – 
Focusing on transparency, opt-out 
options, and ethical AI can boost 
consumer confidence 

Personalised Services – AI-driven 
recommendations optimise energy 
consumption, helping consumers save 
money. 

Data Privacy & Security – Fear of 
personal data misuse, hacking, or 
unauthorised third-party access. 

Dynamic Pricing Models – Real-time 
AI-driven adjustments can offer lower 
rates based on demand fluctuations. 

Support for Vulnerable Customers – AI 
can identify those in need and tailor 
energy-saving advice accordingly. 

Bias & Fairness – The risk of AI 
favouring certain consumer groups, 
leading to unfair pricing or service 
provision. 

AI-Assisted Customer Service – AI 
chatbots and automated systems 
streamline interactions, making it 
easier for consumers to engage with 
their energy providers 

N/A 
Digital Divide – Older and digitally 
inexperienced consumers feel left 
behind in AI-driven services. 

Virtual Energy Audits – AI can analyse 
home energy efficiency and suggest 
improvements, increasing consumer 
participation in sustainability 

initiatives. 

 

In addition to behavioural insights and AI-assisted tools to enhance customer experience, AI can be used to support 
community participation and empowerment in local energy systems and energy communities. AI-assisted 
engagement platforms and platforms to manage community energy initiatives may have a role in supporting citizen 
energy initiatives. Examples from other fields on community-assisted and citizen science-based collaborative AI-
based systems to create, analyse and visualise information (Hsu et al., 2022) indicate applicability for the 
community managed or local energy systems. Addressing or combining social impact and local needs in these 
platforms becomes a key to ensure acceptability, create trust, and use (Hsu et al., 2022).  

Chatbots and educational platforms can support awareness, education and learning and support citizens in 
participating in local and smart energy initiatives. Yet another example includes the AI use in evaluation and 
assessment of human behaviour and (social) impact. The example of the evaluation chatbot (see Box 2) offers but 
anecdotal evidence of the potential in this field. 

Overcoming Challenges & Future Adoption  

Despite its benefits, AI adoption in energy management faces challenges related to data ownership, regulatory 
compliance, and consumer trust. Utilities and solution providers must establish clear AI strategies, regulatory 
roadmaps, and transparent customer communication to maximise engagement and adoption. By leveraging AI-
driven energy engagement strategies, utilities can create a more interactive, personalised, and efficient energy 
management experience, empowering consumers to make smarter energy decisions while optimising grid 
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performance (Strother, 2020). In addition, local and bottom-up initiatives may benefit from approaches that 
enhance local participation are planned for addressing wider social impact.  

Overall, to address key consumer concerns, solution providers should ensure (Ofgem & Thinks Insight & Strategy, 
2024): 

• Human + AI Collaboration – AI should complement human decision-making, not replace it. 
• Transparency & Accountability – AI-driven decisions should be clearly communicated to consumers. 
• Opt-Out Mechanisms – Consumers should have the choice to opt out of AI-driven services. 
• Stronger Regulations – AI must be governed by strict privacy laws to ensure data security and fairness. 

 

 

Figure 3.5 - EU-DREAM and use of AI in consumer engagement 
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Figure 3.6 - Evaluation assistant for social interventions, Probono 

3.4.1 Insights on AI and engagement from the BRIDGE membership 

“Human-AI partnership, rather than blind reliance on AI-assisted tools”, was one of the key messages of the AI and 
engagement workshop organised with the Bridge projects. 

To understand better the use of AI in R&I projects, the subgroup organised a collaborative workshop in February 
2025 with 30 participants. The workshop included real-life examples from research projects and discussions on the 
potential of AI in engagement work, focusing on efficiency, quality, and ethics. These topics were selected for their 
central role in AI development and adoption, and for their perceived relevance to citizen and consumer 
engagement. Out of the many types of AI tools, the workshop mainly focused on the potential of using large 
language models in stakeholder engagement due to its familiarity to the participants. 

The next section presents the key outcomes with identified open questions and recommendations.  
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Benefits and opportunities 

Efficiency was one of the three main elements discussed. Efficiency here refers to the potential of AI to save time 
and resources for stakeholder engagement. AI tools, such as large language models, have significant potential to 
increase efficiency through improving understanding of stakeholders, and facilitating communication with them. 
For example, tools based on LLMs may be used to reduce complexity of highly technical language or automatic 
translation and voiceover can support multilingual communication. 

Overall, AI-based tools are considered to have great opportunities for scalability; once a model has been developed, 
it may be easily extended to larger audiences. The accuracy of results will often improve with increased use and 
time. In addition, they bring efficiency gains through automation of repetitive tasks. Efficiency can also be improved 
through enhanced understanding of stakeholder or consumer groups: the potential for simulation and classification 
of different user groups and opportunities to personalise communication are all deemed as beneficial for the 
research projects.  

Quality refers to the potential of AI tools to improve the methods and content of stakeholder engagement in R&I 
projects. The opportunities for areas of application extend (but are not limited to) to use of natural conversational 
interfaces, imaging, and video creation. In addition, AI can be used to enhance strategy building, and improve 
content of the work, such as including new perspectives or identifying the most pressing issues.  

From the ethical perspective, AI tools can reduce the digital divide and support more inclusive and equitable 
participation. In the best of cases, the tools help to improve thinking, and the quality of our work. Yet, multiple 
ethical risks and concerns are associated with the AI tools. Indeed, asking, “Is AI the best tool to tackle the topic?” 
should serve as a guiding ethical principle when introducing AI-based tools in stakeholder engagement work. 
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Within the BRIDGE context, sharing knowledge and experiences related to the use of AI was pinpointed as a way to 
enhance efficiency. 

Risks and limitations 

However, these opportunities come hand in hand with risks. AI tools might compromise originality, and the results 
may depend on the user and their interaction with the tools. Ways to mitigate these include using proper prompting 
techniques, transparency in recognising when AI is being used, and overall, maintaining a critical lens when using 
AI. Human-AI partnership, rather than blind reliance on the tools, should be emphasised to ensure quality. 

The main risks from the efficiency perspective involve perceived reliability and associated balance between 
efficiency and quality as training the tools will take time. If tools aren’t well designed and properly trained, they 
may not perform optimally or as expected and, hence, may discourage people from engaging further.  

As much as AI can be a vehicle to enhance participation, it may also contribute to inequality as these tools are not 
accessible to all, be it for digital divide or financial constraints. Overreliance on AI tools, and a lack of critical lens 
may lead to unethical use of information, or reliance on false information. The same overreliance may also hinder 
learning from practical experience, necessary for innovation and a shift towards more sustainable future. The 

Content creation: Natural conversational interfaces, AI-created data visualisations, and opportunities for video 
creation can help improve interaction with stakeholders.  

Strategy building: LLMs can support strategy development and feedback loops, enhancing stakeholder 
engagement and communication strategies.  

Enhanced understanding of stakeholders through AI-based data analysis: AI can simulate different stakeholders 
and user groups and allow multiple inputs to be quickly processed and categorised to represent diverse 
perspectives. This includes analysis and categorisation of data and information. 

Enhance quality through feedback and more perspectives: AI can support context analysis, help to identify most 
pressing issues, and introduce new perspectives or feedback, such as topics that fall outside dominant 
stakeholder views and narratives.  

Improved communication: AI can be used to reduce the complexity of the technical language, adapt content to 
different knowledge levels, enhance interaction through visualisation and imagery, and support multilingual 
communication via the use of voiceovers, subtitles, and translation.  

More inclusive and equitable participation: AI can enhance participation through more tailored engagement 
approaches, and support awareness raising. It can make complex information more accessible and help reduce 
the digital divide.  

Increased efficiency though automation: AI can be used to automate recurring tasks, and it can save time and 
effort once the tools are properly trained and integrated.  

Opportunities to reach larger audiences and scalability: Solutions are often scalable after investing time and 
effort for the development and iterative improvement in the beginning. Potential for scalable citizen 
engagement.  

Potential to improve understanding and critical thinking: When used with a critical lens, AI can support better 
understanding of stakeholder needs and contribute to reflection and learning – if users maintain awareness of 
the associated risks and limitations. 

Transparency: Being open about how AI is used helps people to trust the process, understand how their input is 
handled and supports informed participation. 

Table 3.9 - AI and engagement, benefits and opportunities 
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environmental impact of AI is often less recognised, but it is significant compared to traditional search engines, and 
the decisions on the use of AI should be weighted more against the environmental risks as well. 

Transparency is one of the key elements in addressing these risks and concerns; transparency both in the use of AI, 
as well as on data security and privacy. A user should have a right to be informed when interacting with AI-based 
tool. 

 

 

 

Concerns about reliability of information and outcomes: AI-generated responses can be stochastic and may 

oversimplify complex parameters, leading to misleading or oversimplified outputs. Limitations of the current 

technology raise questions about reliability of the information. Is AI truly the most suitable tool for simplifying 

complex topics?  

Balancing efficiency and quality: While AI tools such as ChatGPT can improve efficiency, prompting and 

multiple iterative rounds may be needed to obtain reliable responses. Poorly designed or inadequately trained 

tools risk quality, and may reduce engagement or lead to user drop-off. 

Quality of the AI-generated content: High reliance on LLMs may reduce originality. AI-generated outputs also 

require proper sourcing/referencing to ensure credibility. 

Variability in results: Results tend to be elastic and depend on how the user interacts with the tool. Effective 

prompting is essential to achieving meaningful and good quality responses. 

Limitations in AI-generated visual content: AI-assisted creation of images and videos still suffer from 

inaccuracies. It is also difficult to modify image/video generated. 

Inequitable access and discrimination: AI solutions may further exacerbate equity as not all people have access 

to the tools or have the skills to use them effectively. Additionally, AI systems may reflect biases, for example, 

based on the training data, leading to discriminatory outputs. 

Risk of undermining critical thinking and experimental learning: AI tools can generate a "false sense of 

confidence”, and encourage copy-paste habits, while it is important to confirm accuracy and reliability of 

information. Overreliance on the tools may hinder critical thinking or learning from experimentation and real-

life contexts, both of which are essential for moving towards more sustainable future.  

Mistrust and scepticism: Low awareness of the benefits or prior negative experiences may foster user mistrust 

and scepticism towards AI-based tools. 

Lack of transparency and accountability: It is necessary to indicate clearly when the user is interacting with 

AI-based systems. Transparency about the algorithms, training methods, and data used if often lacking.  

Lack of indicators and evidence: We still have limited research and evidence on the impact of the use of AI in 

stakeholder engagement 

Environmental impact: AI tools often require substantial computing power, resulting in high energy 

consumption and high environmental footprint.  

Privacy and data security: consumer privacy should be respected and data security ensured.  

Table 3.10 - AI and engagement, risks and limitations 
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3.4.2 AI and engagement – key takeaways 

AI is increasingly used in citizen and stakeholder engagement, often informally. Projects see value in its ability to 
facilitate communication, inclusion, and customised approaches but emphasise the need for transparency, ethical 
safeguards, and a “human + AI partnership” rather than blind reliance. 

The projects face a new reality – while the opportunities are vast, metrics to assess how AI influences engagement 
are rare, if not entirely absent. Greater support is needed to further explore and understand AI’s potential and risks. 
Key questions to consider include: How can we determine which AI tools are useful? When should they be used? 
How to avoid or reduce misuse and bias? To what extent can AI replace real communication with the end users, 
customers and citizens? These are but few critical considerations for the future.   

3.5  Conclusions and recommendations 
The work of the Strategies of Engagement subgroup throughout 2024–2025 has shown that stakeholder 
engagement practices in EU research and innovation projects are becoming increasingly diverse, though unevenly 
implemented across initiatives. 

Efforts to embed inclusivity and to explore the application of AI in stakeholder engagement are gaining traction but 
remain in early stages. Projects engaging vulnerable populations highlight the importance of adapting strategies to 
local contexts, recognising social and cultural diversity, and building trust through co-creation. 

The use of AI tools has revealed significant potential to enhance communication, strategy development, and 
efficiency in engagement processes. However, these benefits are balanced by concerns regarding transparency, 
digital inequality, ethical use, and environmental impact. A critical finding is the absence of shared frameworks or 
metrics to evaluate inclusivity and AI-enabled engagement strategies. 

Additionally, the value of practical, context-specific learning is evident—underscoring the importance of knowledge 
exchange, toolkits, and peer-driven platforms to support continuous improvement across projects. 

As we move forward, the following recommendations are provided to support both ongoing projects as well as 
future policy development:  

• Projects are encouraged to co-design their engagement strategies with affected communities from the 

outset, ensuring that the voices of marginalised or vulnerable groups shape both the process and outcomes. 

• Partnering with trusted local actors remains essential for building long-term relationships and reaching 

underserved populations.  

• In parallel, digital and energy literacy should be integrated into engagement strategies to foster meaningful 

participation. 

• Testing and refining AI-based engagement tools should be undertaken with transparency and ethical rigor, 

including the option for participants to opt out.  

• At the policy level, the European Commission should support the development of evaluation frameworks 

and indicators for inclusivity and AI-related engagement. Regulatory guidance is needed to ensure that AI 

applications align with values of equity, transparency, and sustainability. 

• Further investment in shared learning platforms - such as the BRIDGE knowledge hub - should continue, 

enabling the scaling of best practices.  

• Finally, structural support and funding should promote continuity of engagement beyond project durations, 

embedding participation in the governance of energy and innovation systems. 
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4 Smart Tools 

Authors: Anna Pinnarelli (EBALANCEPLUS), Anastasis Tzoumpas (ELECTRON, ODEON, TIGON) 

4.1 Scope of the work 

The Smart Tools Subgroup of the BRIDGE CCE Working Group has continued to advance its mission of fostering 
digital solutions that empower energy users and communities. In 2024–2025, the subgroup intensified its focus on 
developing replicable, secure, user-friendly, and interoperable tools that can serve the needs of a rapidly digitalising 
energy system. Smart tools, ranging from AI-powered assistants and apps to dashboards, marketplaces, and 
dataspaces, are essential for enabling prosumers, consumers, and energy communities to actively engage in the 
energy transition. The subgroup identified key thematic areas guiding its work this year: 

• Smart tool development methodologies 

• User co-creation and participatory design 

• Harmonisation and interoperability 

• AI integration and ethical frameworks 

• Data security and trust 

• Replicability, scalability, and societal impact 

In addition, the subgroup laid the foundation for a Smart Tools Knowledge Hub, which will serve as a collaborative, 
structured repository to share insights, solutions, and methodologies across BRIDGE projects. 

 

4.2 Methodology of work 

The work of the subgroup was grounded in a systematic approach involving the following methods:  

a. Project Survey and Mapping 

A comprehensive survey was conducted across 10+ BRIDGE projects focused on collecting insights on 
methodologies, challenges, tools, and innovation practices in smart tool development. 

b. Collaborative Workshop 

An online workshop in February 2025 brought together project representatives to share experiences, validate 
insights, and set out recommendations for 2025–2026. 

Survey and mapping results and workshop outcomes were analysed thematically to identify common practices, 
gaps, and cross-cutting themes. These were synthesised into policy-relevant recommendations and strategic 
priorities. Additionally, the subgroup identified synergies with other BRIDGE WGs (e.g. Data Management, Business 
Models, Regulation) and collaborated with them to ensure alignment and knowledge transfer on overlapping topics 
such as interoperability and AI governance. 

https://www.ebalanceplus.eu/
https://electron-project.eu/
https://odeonproject.eu/
https://tigon-project.eu/
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Figure 4.1 - Methodology for Smart Tools subgroup 

 

4.3 Reference Research and Insights 

The projects reviewed through the survey, mapping and collaborative workshop revealed diverse yet converging 
approaches to smart tool development. Key insights are summarised below: 

a. Methodologies and Frameworks 
• Human-Centered Design and Agile Development are widely applied (e.g. EU-DREAM, ACCEPT, BeFlexible), 

ensuring tools are usable, inclusive, and adaptable. 

• Behavioural Science Integration is increasingly used to align tool functionality with user motivation and 

trust (e.g. EU-DREAM, STREAM). 

• Ethics-by-Design and Social Science Methodologies are emerging practices, particularly in projects like 

InterPED and EU-DREAM. 

b. User Involvement 
Projects adopt multi-method strategies for user involvement: 

• Co-creation workshops and participatory design (e.g. ACCEPT, STREAM, BeFlexible) 

• Surveys, focus groups, and iterative feedback (e.g. ENFLATE, DATA CELLAR) 

• Use of personas and digital literacy assessments to tailor experiences (e.g. EU-DREAM) 
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c. Harmonisation Strategies 
• Use of common semantic models (e.g. SAREF, GAIA-X, OMEGA-X) and data ontologies. 

• Adoption of open standards and APIs (e.g. JSON, MQTT, IEC protocols). 

• Modular system architectures support integration with existing and future systems. 

d. Interoperability and Compliance 
• Validation through testbeds (e.g. OpenMUC, HIL/SIL environments in InterOPERA) 

• Compliance with GDPR and emerging AI regulations. 

• Data privacy, anonymisation, and consent mechanisms embedded in design. 

 

4.4 Analysis and Recommendations  

4.4.1 Lessons Learned 

Across the projects reviewed, several shared lessons and best practices emerged: 

• Early User Engagement is critical to ensure relevance and usability. 

• Modularity and Standardisation enable cross-context adaptability and replication. 

• Transparent Data Handling and Explainable AI build long-term trust. 

• Interoperability and Harmonisation remain crucial for tool integration into complex energy ecosystems. 

4.4.2 Challenges Identified 

• Data Privacy and Trust: User concerns remain a key adoption barrier. Many projects (e.g. ENFLATE, 

InterPED) emphasised the need for clear, transparent data practices. 

• Interoperability Issues: Despite harmonisation efforts, challenges persist due to vendor lock-in, legacy 

systems, and semantic fragmentation. 

• Cultural and Regional Variability: Differences in user behaviour and digital literacy necessitate locally 

adaptable interfaces and inclusive engagement strategies (e.g. STREAM, ACCEPT). 

• AI Ethics and Transparency: As AI adoption increases, explainability, bias mitigation, and algorithmic 

accountability are gaining attention (e.g. EU-DREAM, InterPED). 

• Regulatory Complexity: Differing national regulations limit replicability and scalability across borders. 

4.4.3 Decision-making process for choosing a design methodology  

The selection of a suitable design methodology for developing a smart tool follows a structured, multi-phase 

process. Each phase builds on the previous one, contributing to a final, well-justified decision. 

Phase 1: Establish Purpose and Objectives 

The process begins by clearly establishing the project’s purpose and the functional objectives of the smart tool. 

This involves: 

• Understanding the application context and identifying specific problems to address. 

• Defining the target user groups (e.g., grid operators, citizens, businesses). 

• Clarifying expected outcomes, such as: 

o Improved operational efficiency 

o Higher levels of automation 

o Cost reduction 
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o Increased system resilience 

• Considering constraints: technological, regulatory, and financial. 

Expected Output: Document outlining project goals, target use cases, end-user categories, and key performance 

indicators (KPIs). 

 

Phase 2: Identify and Prioritise Requirements 

With clear goals established, the next step is to detail all project requirements. These are categorised as: 

• Functional requirements: e.g., real-time data processing, AI integration, user interface needs. 

• Non-functional requirements: e.g., interoperability, cybersecurity, scalability, maintainability. 

• System-level requirements: e.g., integration with IoT, SCADA, edge/cloud environments. 

Expected Output: Comprehensive and priority list of technical and operational requirements. 

 

Phase 3: Review and Compare Methodological Options 

Analyse and compare relevant design methodologies for smart tools. Common candidates include: 

• Design Thinking – User-centered and innovative 

• Double Diamond – Structured for complexity 

• Agile UX/UI – Fast and iterative 

• Systems Engineering (V-Model) – Formal and rigorous 

• Model-Based Design (MBD) – Simulation-driven, ideal for digital twins 

• Lean UX – Lightweight, feedback-focused 

Expected Output: Comparative matrix evaluating methodologies against criteria such as complexity, user focus, 

flexibility, and expected outcomes. 

  

Phase 4: Quantitative Evaluation of Methodologies 

Perform a quantitative assessment of shortlisted methodologies. Use weighted evaluation criteria (e.g., alignment 

with user needs, scalability, speed of implementation). 

Expected Output: Ranked list of methodologies, supported by scoring and weightings. 

 

Phase 5: Empirical Testing (Optional but Recommended) 

Where possible, conduct rapid prototyping or simulation testing with one or more candidate methods. This helps 

validate real-world performance in areas like: 

• Integration with existing systems 

• Usability for stakeholders 

• Functional effectiveness 

Expected Output: Technical and usability validation report, summarising test results and feedback. 

  

Phase 6: Final Methodology Selection 

Based on all prior analyses and any empirical testing, make the final selection. The decision should: 

• Be aligned with project objectives 
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• Fit the operational and technological context 

• Demonstrate long-term sustainability and adaptability 

Expected Output: Final methodology selection and justification report (suitable for annexing to project 

documentation or audits). 

4.4.4 Guidelines for cybersecurity - specific measures recommended by the projects 

The key security concerns identified are:  

• Data Breaches & Unauthorised Access – Risks associated with cyber-attacks targeting energy data systems. 

• Compliance with GDPR & Data Protection Laws – Projects must align with EU legal requirements. 

• AI Transparency & Security – Ensuring AI-driven decisions are explainable and unbiased. 

• Securing Communication Channels – Implementation of end-to-end encryption for data exchanges. 

Across the projects reviewed the proposed security measures and the method to be adopted for enhancing user 
trust in security practices are indicated in Figure 4.2 and Figure 4.3 respectively.  

 

Figure 4.2 - Security measures to be adopted for enhancing user trust in security practices 
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Figure 4.3 - Method to be adopted for enhancing user trust in security practices 

 

4.4.5 AI Use Cases 

The surveyed projects have integrated AI in several ways: 

1. Predictive analysis. 

2. Energy modelling AI 

3. AI-based NLP; 

4. Ethic AI guidelines; 

5. AI forecasting. 
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AI integration mode Description Benefits 

Predictive Analysis 
Predictive analysis uses historical and real-time data 
to forecast future events or conditions. In energy 
projects, this typically involves machine learning 
algorithms trained on large datasets, such as energy 
consumption profiles, weather patterns, or device 
performance logs, to predict outcomes like: 

• Energy demand fluctuations (short and long 

term) 

• Maintenance needs for critical infrastructure 

(predictive maintenance) 

• Battery degradation in storage systems 

• Customer behaviour and load shifts 

Projects integrate predictive models into control 
systems or dashboards to support decision-making. 
For instance, predictive insights might indicate when 
to dispatch energy storage or adjust tariffs to manage 
peak loads effectively. 

• Improved grid stability 

• Reduced operational 

costs 

• Increased energy 

efficiency 

• Enhanced user 

satisfaction and system 

responsiveness 

 

Energy modelling AI 
AI-driven energy modelling involves creating digital 
representations of energy systems (buildings, 
microgrids, DERs) that learn and adapt over time. 
These models can simulate how energy flows under 
different conditions, supporting both design and 
operational phases. Projects often implement these 
models within digital twins or system simulators. AI 
optimises these models using real-time sensor data 
and historical records to provide insights such as: 

• Optimal dispatch of DERs and storage 

• System behaviour under variable loads and 

generation profiles 

Policy impact analysis and investment 

planning 

• Accurate scenario 

simulation 

• Enhanced system 

optimisation 

• Support for decision-

making in energy 

transition pathways 
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AI-based NLP 
Natural language processing allows systems to 
understand, interpret, and respond to human 
language. In energy projects, NLP is used to: enable 
conversational interfaces for smart energy platforms; 
analyse unstructured text from regulations, user 
feedback, or maintenance logs; translate technical 
documents or standards into machine-interpretable 
rules Projects integrate NLP into customer portals or 
operator interfaces. NLP tools can summarise 
technical reports, extract key compliance elements, or 
assist non-experts in querying system status or 
forecasts. 

 

• Improved human-

machine interaction 

• Automated regulatory 

compliance analysis 

• Broader accessibility 

for non-technical users 

 

Ethical AI guidelines 
Ethical AI refers to ensuring that AI systems are 

developed and used responsibly, transparently, and 

without bias. In energy contexts, this involves 

addressing concerns like: fair access to energy 

optimisation tools; data privacy in residential usage 

patterns; transparency in automated decision-making 

(e.g., pricing, energy dispatch). 

Projects incorporate ethical AI through the adoption 

of frameworks such as the EU’s Ethics Guidelines for 

Trustworthy AI or national equivalents. This includes: 

implementing explainable AI (XAI) for decision 

transparency; conducting impact assessments on 

algorithms; applying fairness constraints in model 

training. 

 

• Increased public trust 

• Legal and regulatory 

compliance 

• Fair treatment of all 

stakeholders 

 

AI Forecasting 
AI-based forecasting focuses on highly accurate, time-

sensitive predictions. This is critical in renewable 

energy integration, where variables like solar 

irradiation or wind speed can change rapidly. Projects 

use deep learning models (e.g., LSTMs, CNNs) trained 

on real-time meteorological and system data to 

forecast renewable energy generation (solar/wind 

output); load consumption at granular levels 

(household, district); grid conditions (voltage, 

congestion, outages). 

 

• Optimised energy 

dispatch 

• Enhanced demand-side 

management 

• Improved integration 

of intermittent 

renewable sources 
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4.4.6 Knowledge hub functionalities and structure   

As outlined in Section 4.1, the group has laid the foundation for a Smart Tools Knowledge Hub to support the 

development, adoption, and replication of digital solutions across the EU energy ecosystem. The primary 

functionalities of this hub will be to: 

• Facilitate Knowledge Sharing: Aggregate and disseminate best practices, methodologies, and lessons 

learned from EU-funded projects. 

• Support Interoperability and Standardisation: Provide reference frameworks and data models to 

harmonise efforts across initiatives. 

• Enhance Replicability: Enable stakeholders to adapt smart tools to various contexts and regional needs. 

• Ensure Long-Term Sustainability: Act as a continuously evolving resource that extends beyond the lifecycle 

of individual projects. 

 

The following figure illustrates the primary functionalities of the knowledge hub. 

 

 

Figure 4.4 - The primary functionalities of the knowledge hub 

 

Structure of the Smart Tools Knowledge Hub 

To support these objectives, the Smart Tools Knowledge Hub is built around six key technological domains. These 

six domains collectively form the technical backbone of the knowledge hub, around which its content, tools, and 

services are organised. The following figure illustrates the technical domains of the Knowledge Hub. 
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Figure 4.5 - Technical domains of the Knowledge Hub 

 

Capabilities of the Knowledge Hub 

To perform well, the hub will have the following key capabilities: 

1. Centralised Repository: A comprehensive catalogue of smart tools, their specifications, use cases, and 

performance metrics. 

2. User-Friendly Interface: Designed for easy navigation and accessibility by all stakeholders. 

3. Interoperability with External Platforms: Capability to interface with other EU digital infrastructures (e.g., 

Data Spaces for Energy). 

4. Collaborative Features: Enable real-time contributions, updates, and feedback from users and project 

teams. 

5. Dynamic Content Updates: Periodic reviews to keep information current and aligned with EU policy and 

technological advances. 

 

Organisational Structure of Content within the Hub 

The hub is divided into five main sections, each offering a different lens through which smart tools can be explored: 
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1. Smart Tool Identification 

Captures detailed metadata and background for each tool, including: 

• Tool name and TRL 

• Target users and use scenarios 

• Functionality, benefits, limitations 

• Testing and evaluation context 

 

2. Methodology 

Describes the development and design approach used: 
• Method classification (e.g., Design Thinking, Agile, etc.) 

• User engagement strategies 

• Degree of stakeholder involvement 

 

3. Grouping by User Types 

Smart tools are categorised based on their intended users: 

• Society (citizens, communities) 

• Utilities 

• Third parties (e.g., tech providers, regulators) 

 

4. Grouping by Development Stage 

Maps tools across their lifecycle phase: 

• Identification → Preparation → Design/Development → Implementation → Exploitation → Maintenance 

 

5. Issues in Smart Tool Development 

Provides insights into common challenges: 

• Type and timing of the issue 

• Impact on replicability 

• Documented solutions or mitigation practices 

 

Core Components of the Knowledge Hub 

From the above structure and functionalities, four core components emerge as the pillars of the Hub: 

A. Smart Tools Repository 

Comprehensive listing of tools with technical specifications, user targets, and compliance with standards. 

B. Methodologies & Best Practices 

Guidance on user-centric development, privacy and security, and strategies for scalability and replicability. 

C. Thematic Knowledge Base 

Insights into harmonisation challenges, standardisation efforts, and certification pathways. 

D. Interoperability Testbed 

Live testing environments and integration guidelines to support validation and demonstrations. 

The following figure illustrates the core components of the knowledge hub.  
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Figure 4.6 - Core components of the Knowledge Hub 

Ensuring Long-Term Impact 

To secure the hub's long-term value and utility, the following enablers will be put in place: 

• Periodic Reviews and Updates – Content will be reviewed regularly to ensure accuracy and relevance. 

• Integration with EU Digital Energy Initiatives – Collaboration with initiatives like Data Spaces for Energy 

will be pursued. 

• Open Access and Stakeholder Contributions – Encourage input from researchers, industry, regulators, and 

users. 

 

The Smart Tools Knowledge Hub is envisioned as a dynamic, evolving platform maintained by the BRIDGE CCE WG 

Smart Tools Subgroup or by the BRIDGE CCE WG, with contributions from: 

• Project Coordinators and Researchers 

• Industry Experts and Policymakers 

• Standardisation Bodies 

• End-User and Consumer Representatives 

A regular update cycle will be established to align with technological progress and EU policy developments. 

4.4.7 Recommendations 

For Smart Tool Developers: 

• Integrate co-creation and testing throughout development. 

• Use open, modular frameworks to ensure adaptability. 

• Align with user realities, especially for vulnerable groups. 

For Interoperability and Harmonisation: 

• Adopt open APIs, standard ontologies, and common data formats. 

• Coordinate with EU initiatives like GAIA-X and Data Spaces for Energy. 

• Share components and results across BRIDGE projects to avoid duplication. 

For Ethical and Secure AI: 

• Ensure transparency through Explainable AI and bias detection tools. 

• Align with the EU AI Act and GDPR by design. 

• Use ethical frameworks (e.g. ALTAI, IEEE EAD) to guide development and deployment. 

For Replicability and Societal Impact: 

• Include a replicability and scalability work package in project design. 
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• Pilot tools in diverse regions and user groups. 

• Provide documentation, templates, and plug-and-play modules to support reuse. 

 

4.5 Conclusions 

Smart tools are no longer optional enhancements, they are essential infrastructures for a decentralised, digital, and 
participatory energy system. As demonstrated by the breadth of approaches in BRIDGE projects, these tools must 
be secure, intuitive, replicable, and grounded in users’ real needs. 

The subgroup’s work has shown that: 

• Users must be placed at the centre of digital tool development. 

• Collaboration and harmonisation across projects unlock greater value. 

• Ethical, explainable, and secure AI is key to public trust and long-term adoption. 

• Knowledge sharing and structured repositories are vital to scale success. 

These insights feed directly into BRIDGE’s support for the European Commission in shaping a citizen-centric and 
digitally enabled energy future. 

4.6 Next steps 

The Smart Tools Subgroup proposes the following priorities for 2025–2026: 

a. Launch of the Smart Tools Knowledge Hub 

The knowledge hub will serve as a dynamic resource to: 

• Share tools, practices, and standards from BRIDGE projects. 

• Support capacity building via guides, webinars, and collaborative use cases. 

• Promote cross-project synergy and reduce duplication. 

Core components will include: 

• Smart Tools Repository with metadata on features, functions, and standards. 

• Methodologies and Best Practices from design to deployment. 

• Interoperability Testbed for live validation and demo integration. 

• Thematic Knowledge Base covering ethics, replicability, and design strategies. 

b. Deeper Cross-WG Collaboration 

The subgroup will align its roadmap with related initiatives across: 

• Data Management WG for semantic interoperability. 

• Business Models WG for tool monetisation and value sharing. 

• Regulatory WG for legal alignment and market scaling. 

c. Support for Emerging Technologies 
• Ongoing tracking of AI developments and compliance frameworks 

• Inclusion of Digital Twins, LLMs, and Natural Language Interfaces in tool design. 

• Pilot use of DLT and secure identity protocols to enhance trust and transparency.  
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5 Indicators of engagement 

Authors: Carlos Montalvo (DRIVE2X); Anna Eisner (XL-CONNECT), and Bettina Kämpfe (FLOW) 

5.1  Scope of the work 
There is an imperative demand for robust indicators of engagement across diverse stakeholders involved in energy 
projects. Project members are actively seeking comprehensive metrics to pinpoint the most promising engagement 
strategies, monitor the progress of project engagement, report on project performance, and extract valuable 
insights to enhance overall effectiveness (Pauwels et al., 2009). For instance, funding agencies aim to closely 
monitor the developments of projects; executors of engagement strategies need precise measures that enable 
strategic steering. In a broader context, the task of measurement is essential to accumulate a substantial body of 
evidence regarding the efficacy of engagement strategies. This empirical foundation is pivotal for developing a 
nuanced understanding of the specific domains and stages where these strategies exhibit optimal effectiveness 
(Turban et al., 2016). Despite this need for establishing and using an appropriate set of indicators of engagement, 
there is not yet a standardised procedure for selecting and measuring these indicators. This subgroup therefore is 
working on establishing and expanding a common understanding on what indicators can be used in which contexts 
and the problems related to measuring and comparing indicators of engagement.  

This year the subgroup followed the recommendations of topics selected last year (see last year's BRIDGE report, 
2023). Three topics were selected for exploration during the first two meetings of period 2024-25:  

Systemic approaches looking into contextual factors, stakeholders' relational models and interaction outcomes 

Develop a preliminary ontology of engagement indicators that allows dataset interoperability and supports 
longitudinal data aggregation - Paving the way towards a citizen engagement data space and analytics legal 
requirements (privacy, cybersecurity, use of AI tools for analytics) 

Given the availability of projects with relevant experiences across the three topics selected, the second topic was 
chosen for further exploration and development. The guiding idea was to exchange experiences and work towards 
establishing the foundations of a common data repository for future projects. This repository would aim to offer 
minimal level of harmonisation for key indicators used in researching citizen engagement in the energy transition. 
Several projects shared their experiences, and three contributed directly to the development of the ontology primer 
presented in this report. 

5.2  Methodology of work 
This approach facilitates the sharing of experiences across projects regarding the selection and application of 
engagement indicators, primarily through a series of virtual workshops. Each session focused on one or two project 
experiences, allowing for in-depth discussion. The projects that presented their concepts, theoretical frameworks, 
data collection methods, and results were: 

• Drive2X: Delivering Renewal and Innovation to mass Vehicle Electrification enabled by V2X technologies 

• XL-Connect: On demand multi-directional charging solutions for electric vehicles 

• FLOW: Flexible energy systems Leveraging the Optimal integration of EVs deployment Wave 

• Int:net: Interoperability Network for Energy Transition 

In general, the first three projects that shared their experiences were guided by a combination of frameworks drawn 
from behavioural and innovation sciences. These projects focused on recharging infrastructure for EVs, aiming to 
enhance flexibility within the energy grid. The fourth project addresses challenges related to interoperability, 
highlighting the need of coordination among the many stakeholders striving for the integration and interoperability 
of energy systems. This report draws primarily on insights from the first three projects, as well as from the extensive 

https://drive2x.eu/
https://xlconnect.eu/
https://theflowproject.eu/
https://drive2x.eu/
https://xlconnect.eu/
https://theflowproject.eu/
https://www.intnet.eu/
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discussions held across seven workshops within the IoE working group. The overall approach is depicted in Figure 
5.1 below. 

 

Figure 5.1 - Methodology of work in Working Group Indicators of consumers and citizens engagement 

The practice-sharing approach involved presenting each project’s overall concept related to citizen engagement 
not only in terms of how citizens are involved in project activities, but also in understanding the underlaying 
motivations and mechanisms driving their participation in the energy transition. This exploration was grounded in 
the specific innovation context of each project, often centred around a specific technology or new practice. The 
goal of sharing these experiences was to shed light on current practices and facilitate collective learning across the 
IoE working group participants. Workshops were structured around three main topics: 

• Projects' experiences: Synthetic description the projects in relation to citizen engagement and the 

conceptual model used (to explore/measure engagement) and to guide your data collection; 

• Indicators of engagement: Following from the main variables (constructs) used in each project analogies 

and commonalities were found to develop a common structure. This offers a short definition of the 

concepts used as indicators of engagement and the explanatory variables that might explain engagement, 

including socioeconomic aspects of engagement. Then, an attempt was made to present a common 

ontology that reflects the inputs of the three projects that provided inputs;  

• Data space benefits and challenges: Lastly, several benefits and challenges intrinsic to the development 

and deployment at the European level of common data space for European projects are outlined. 

5.3  Research Output: project experiences 
In the following section we briefly present how different projects use indicators and how these are defined. These 
definitions are key inputs for identifying communalities, which inform the development of a common ontology to 
support the structuring of data within a data space.  

5.3.1 Drive2X Project 

Over the last decade, electric vehicles have shown a game-changing decarbonisation potential, aligned with the EU 
goals to reduce greenhouse gas emissions to half by 2030 and reach climate neutrality by 2050. DRIVE2X aims to 
accelerate the shift to mass electromobility deployment through innovative smart charging techniques and 
technological advancements in bidirectional charging solutions. A set of low-cost bidirectional charger units are 
tested and validated under different use cases in five demonstrators, presenting different operational settings 
(buildings, homes, and directly at the grid level), contributing to accelerate the wide uptake of V2X (Vehicle-to-

https://drive2x.eu/
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everything) technology. A key factor in this acceleration is the role that several stakeholders play in the innovation 
ecosystem. Special attention is given to the engagement and experience of the end user, EVs current and potential 
drivers. This raises questions not only about what drives such engagement and the patterns of current and expected 
usage of new infrastructures, but also about the socioeconomic condition of both current users and potential users. 
To address these questions, we applied the framework developed by Montalvo et al. (2021, 2024) for understanding 
and predicting user engagement, adapting it to assess user experience with bi-directional charging facilities – 
including both energy consumption and feed-in (buying and selling energy).  

Following Montalvo et al. (2021) an important step in the analysis of citizen engagement in the energy transition is 
to determine what action or actions citizens must undertake to contribute to the energy transition. In the case of 
the DRIVE2X project, citizen engagement with bidirectional charging infrastructures is essential to enhancing the 
flexibility and efficiency of the energy grid. The theoretical framework applied suggests, at an abstract level, that 
citizens' participation in the energy transition is determined by their socioeconomic context (e.g., income, 
education, age, sex, etc.) and strongly moderated by key factors: their attitude towards bidirectional V2X 
technology; prevailing individual and social moral norms; their perceived capacity and agency to engage in V2X; the 
emotion elicited by V2X engagement; and the expected or dominant relational dynamics between citizens and 
other stakeholders.  

Data Collection 

Data was collected in two stages: one qualitative and the other quantitative. The qualitative phase aimed to elicit 
V2X usage preferences, intentionality and underlaying predisposition to the use of V2X charging infrastructures. 
This was followed by a large-scale survey designed to obtain a representative sample of respondents based on 
location size and socioeconomic characteristics. The survey was successful, yielding 3 338 usable questionnaires. 
Data collected from five European cities included socioeconomic profiles, usage patterns preferences, experimental 
scenarios on charging decisions, and factors influencing engagement. The questionnaire demonstrated high 
reliability, with an average Cronbach Alpha above 0.88. Furthermore, the model used to predict engagement was 
validated through confirmatory factors analysis, which explained 62% of the variance based on the six hypothetical 
key indicators outlined above.  

5.3.2 XL-Connect Project  

In the XL-Connect project, user behaviour, particularly that of EV owners and fleet operators, plays a central role. 
As a result, psychological aspects (social sciences) are integral to the project’s design and implementation. Early 
integration of users into the development process is central to ensure acceptance of new technologies. XL-Connect 
combines research on technical innovations with human-centred design principles, recognising that user 
acceptance is key to the success of technical innovations. Within project, social sciences play a particular role in 
assessing user behaviour. Recent literature focusing on EV adoption highlights the relevance of factors such as 
charging infrastructure, charging time, and financial incentives (e.g., Anastasiadou & Gavanas, 2022; Stockkamp et 
al., 2021). Further studies have examined EV charging behaviour (e.g., Jabeen et al., 2013) and the development of 
drivers' range preferences (Franke & Krems, 2013). In this context, the XL-Connect project conducted a survey and 
semi-structured interviews with fleet operators to achieve two main goals:  

(1) to provide a representative overview of current charging behaviour among EV drivers, and  

(2) to assess user attitudes towards V2X charging technologies.  

The survey aimed to deepen the understanding of EV drivers’ current charging behaviour, as well as their opinions 
and attitudes towards V2X technologies – specifically whether they find them acceptable and under what 
conditions they would be willing to use them. The fleet operator interviews explored the structure of EV fleets, 
their charging organisation, and their views on both smart charging and V2X technologies. 

Data Collection  

https://xlconnect.eu/
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The online survey was conducted between October 2024 and February 2025. Participants were required to either 
currently drive an EV or plan to do so in the near future. Depending on their EV ownership status, respondents were 
presented with different versions of the survey. The survey was administered using LimeSurvey. At the start of the 
survey, participants provided socio-demographic and economic background information. This was followed by 
questions on EV ownership and typical charging habits. Respondents were also asked to rate various statements 
about their charging behaviour using a Likert scale to indicate their level of agreement or disagreement. The survey 
also explored when participants typically initiate and end a charging session. The final section focused on attitudes 
towards V2X technologies. The survey sample consists of a total of 516 participants (397 male, 113 female, 6 non-
binary), of whom 453 were EV drivers at the time of participation. 

In addition to the survey, interviews were conducted with selected fleet operators from Austria and Switzerland. 
The sample included two grid operators, three logistics and delivery services providers, two craft businesses and 
two mobility service providers. Interview participants help roles in project and team management within the e-
mobility sector, with strategic and technical responsibilities related to charging infrastructure and fleet 
management. The interviews captured the current status of fleet composition and charging processes, as well as 
perspectives on emerging charging technologies – particularly smart charging, V2B, and V2G. Each interview lasted 
approximately one hour and was conducted via phone or MS Teams.  

5.3.3 FLOW Project 

FLOW aims to develop a suitable electric mobility concept for end users and to optimise the energy system across 
Europe. The focus is on testing, validating and improving the V2X concept for exchanging energy between vehicles, 
buildings and the grid. The benefits of smart charging increase when electric vehicles (EVs) are connected to the 
grid as often and for as long as possible, and when users provide confidential information, e.g. end-user 
consumption data. To ensure high user participation, the design of smart charging technologies and strategies must 
take user concerns, preferences and requirements into account. 

In the FLOW project, several surveys were conducted to assess the preferences, acceptance and barriers of private 
end users of smart charging technologies. Two separate advanced stated choice experiments were conducted in an 
online survey to explore acceptance levels across various user segments in six European countries.  

The first experiment investigated long-term aspects of smart charging, i.e. whether users would consider such 
features relevant when purchasing a car.  

The second experiment investigated aspects of smart charging routines in daily charging activities, focusing on 
charging costs, time and driving range restrictions, and the compensation required to allow for such restrictions.  

Data Collection Data was collected in two periods: from 25 January to 7 February 2024, and from 16 April to 2 May 
2024. A final sample of N = 6 414 respondents was achieved. The collected data was analysed using advanced 
quantitative modelling techniques. The results of the car purchase experiment indicated no willingness to pay extra 
for a battery electric car with V2G capabilities. In contrast, the second experiment revealed a preference for 
charging restrictions during nighttime hours and found that higher-income drivers require greater compensation 
for V2G contracts than low-income drivers. Preferences varied by region and demographic characteristics. 

In another online questionnaire a broader acceptance of smart charging solutions was examined, revealing strong 
support across different demographic groups. However, concerns over privacy and data security emerged as 
significant barriers to participation. Respondents were particularly wary of unauthorised access to personal data, 
highlighting the need for trust in stakeholders managing the smart charging ecosystem. The level of trust 
significantly influenced participants’ willingness to share information and engage in smart charging practices. 

Focus group discussions with V2X-experienced drivers further emphasised the importance of addressing privacy 
concerns. Experts proposed regulatory strategies, and user-friendly contract designs to mitigate data-sharing risks 
and enhance trust. The findings point to the need for clear guidelines and transparent practices to foster consumer 
participation in smart charging solutions. 

https://theflowproject.eu/
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5.4  Collection of indicators of citizen engagement: towards a 
common ontology 

The set of indicators presented here is based on the experience of the three projects discussed above, all of which 
focus on citizen engagement in the use of EVs smart recharging infrastructures. While the scope of engagement is 
limited to specific technology and associated behavioural patterns, the broader constructs of key indicators are 
generic and widely used in the literature on social psychology, innovation strategies and policy analysis (i.e., 
socioeconomic traits, patterns of use, specific behaviour and intent, attitude, norms, agency, relational model and 
emotion). These indicator groups are considered relevant and transferable to other areas of citizen engagement 
within the energy transition. Below we outline specific behavioural patterns and the variables that help explain the 
motivations – or lack thereof – for engaging in actions that support the energy transition. 

5.4.1  Attributes of choice and engagement 

The drivers of engagement were informed by diverse theoretical frameworks but converged on a similar set of 
indicators. Data on these indicators were collected to support both the design of choice-based trade-off 
experiments and the testing of model structure and predictive power. Table 5.1 below presents key attributes of 
individual users of V2G charging preferences, the aggregated preferences generate collective usage patterns. These 
attributes is a consolidation of features that arise from the consultation of experts on user experience done within 
the three projects listed above and review of related literature.   

Table 5.1 - Attributes to describe V2X collective usage patterns 

Charging cost The cost per kilowatt hour for charging the vehicle at the indicated main charging 
location. 

Time of charge preference The time of the day when is preferable to charge the EV 

Compensation Monthly compensation for making the battery of the electric vehicle available for 
the electricity grid within the contract terms 

Duration The minimum duration the car must be available within the V2G time period. 

Frequency The minimum number of days the car must be connected to live up to the V2G 
time restrictions. 

Range - During period Guaranteed driving range available during the V2G time period, e.g., driving range 
available if the owner suddenly needs to go to the hospital during the time period. 

Range – End of period Guaranteed driving range available by the end of the V2G time period, e.g., driving 
range available in the morning if the car has been available for V2G during the 
night. 

Additional battery degradation per 
year 

This attribute recognises that the battery will degrade with time (have lower 
driving range) as V2G cause more charging cycles.  

See: e.g., Jensen et al. (2021).  

Table 5.2 introduces a preliminary ontology of citizen engagement in V2X, derived from the indicators applied 
across the four projects discussed above. The variables listed are determinants of user's engagement in the use of 
EV public charging infrastructures. The ontology arises from literature reviews, interviews with users and experts 
in V2X development and operation as well as the empirical testing via surveys on users' preferences of 
engagement and the preconditions for engagement. The table presents a consolidated ontology arising from 
experiences in the projects listed in section 5.2.  
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Table 5.2 - Main Variable/indicators used to explain users' engagement in V2X: towards a common data ontology 

Indicators in survey of potential users and users of V2X 

Variable name Brief definition  Scale type Reference literature  

Self-developed questions building on 
findings by reference literature: Socioeconomic and 

demographics 
Country, Age, Gender, Income, 
Profession, Household Size, 
Living area 

Single/Multiple 
Choice Chen et al. (2020)  

Behavioural patterns 
of Charging Behaviour 

Kilometres driven, Usage of the 
EV, charging place, Reasons to 
start/stop charging,  

Likert-scale, 
Single/Multiple 
Choice 

Franke, T., & Krems, J. F. (2013) 

  

Intent, willingness to 
use 

Belief, acceptance, intent and 
willingness to use 

Likert-scale, 
Single/Multiple 
Choice 

Liu, K., & Liu, Y. (2024).  

Attitude towards 
smart charging & V2X 
technologies 

Willingness to use smart 
charging / Vehicle-to-Grid / 
Vehicle-to-Home / Vehicle-to-
Building, Necessities to use 
smart charging or V2X  

Differential 
semantic, Single 
Choice plus open 
answers 

Anastasiadou, K., & Gavanas, N. (2022),  

Stockkamp, C., Schäfer, J., Millemann, J. 
A., & Heidenreich, S. (2021). 

Social and moral 
norms 

Dominant moral and social 
supporting (or not) the 
engagement in V2X.   Perceived 
in: family, friends, government, 
and other stakeholders in V2X. 

Differential 
semantic, Single 
Choice plus open 
answers 

He, X., & Zhan, W. (2018) 

Agency to engage in 
V2X 

Perceived easy to use, past 
experience, availability of 
resources and time. Trust in the 
V2X tech. 

Differential 
semantic, Single 
Choice plus open 
answers 

Montalvo et al., (2023) 

Relational model 
Concerns the rules of 
interaction with other 
stakeholders and users of V2X.  

Single Choice plus 
open answers 

Fiske, 1992, Fiske et al. 2015 

Emotion 

Emotional state towards V2X. 
Elicited emotion arising from 
the evaluation of attitudes, 
social pressure, perceived 
agency to engage in V2X, and 
the fairness of the dominant 
relational model 

Differential 
semantic, Single 
Choice plus open 
answers 

Lane et al.,1990; Perkum et al., 2017 
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5.5  Citizens engagement indicators data space  

5.5.1  Benefits of common data spaces for citizen engagement in the energy transition  

A common data space for citizens engagement in the energy transition, particularly one aligned with principles like 
FAIR (Findable, Accessible, Interoperable, Reusable), offers numerous advantages in several domains (Wilkinson et 
al., 2026). Some areas where benefits could be accrued include:  

o Sharing data enables replication of studies and validation of results, improving the reproducibility of 
research in social sciences. 

o Pooling datasets allows cumulative knowledge building for meta-analyses, longitudinal studies, and 
comparative research across regions, populations, or time periods.  

o Combining datasets can generate new research opportunities and insights that are not possible from 
individual studies, especially valuable for studying rare phenomena or intersectional dynamics.  

o Reduced duplication as researchers can reuse existing data rather than repeating costly or time-consuming 
data collection.  

o Publicly funded data becomes a reusable asset for many purposes, increasing return on public investment. 
Policymakers can access a broader, validated evidence pool for informed decision-making. Lower barriers 
for early-career researchers and smaller institutions. 

o Leading to stronger evidence base for policy. Harmonised indicators and linked data improve tracking 
progress over time towards policy goals. 

o Structured, interoperable datasets can be used for machine learning, natural language processing, or large-
scale simulations in the social sciences. Enables development of new analytical tools.  

o Shared datasets drive demand and testing for new statistical methods, platforms, and visualization tools.  

5.5.2  Challenges to develop and deploy a common data space for citizen engagement in 
the energy transition 

A common data space, especially within the EU, could significantly enhance cross-national research by enabling 
studies on policy effectiveness, institutional differences, and societal trends across borders. Despite all these 
potential benefits the development, implementation and operation of a user engagement and experience data 
space face a myriad of challenges and barriers that are technical, ethical, institutional and epistemic. These are 
outlined in the following: 

• Ethical and Legal Constraints 
o Data privacy protection as social science data often involves personal or sensitive information (e.g. 

health, political beliefs, ethnicity), triggering strict GDPR compliance requirements. 
o Anonymisation challenges, even when social data is anonymised it can often be re-identified through 

data triangulation, particularly in small populations or qualitative datasets. Personal and/or sensitive 

data, such as GPS traces, home addresses and charging habits are collected.  

o Informed consent as participants may not consent for their data to be shared beyond the original 
project or institutional boundaries. Different projects may use different consent models, 
anonymization strategies or definitions for pseudonymised data.  

• Lack of Interoperability 
o Lack of common semantic ontology plays a major role. Different theoretical frameworks might have 

similarities but establish key indicators in different forms. The same concept (e.g., “income”) might be 
applied differently across studies, making merging difficult. 

o Heterogeneous data formats lead to databases to be stored in diverse formats (CSV, SPSS, Stata, 
NVivo), with varied metadata standards. 

o Prevalent epistemic pluralism leads to different methodological traditions (quantitative vs qualitative; 
interpretivist vs positivist) resist standardisation and may even view it as epistemologically 
inappropriate. 
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• Institutional and Incentive Barriers 
o The lack of adequate reward and credit systems in academic professions is typically given for 

publications, not for sharing well-documented datasets. 
o Fear of misuse or misinterpretation of collected data. Researchers worry others may misinterpret their 

data or produce competitive publications without proper context. 
o Data may be owned by institutions or funders who restrict external sharing. Ownership and access 

rights are often unclear or restricted due to consortium agreements, NDAs or concerns of industry 
partners. 

• Infrastructure Gaps 
o Fragmentation is a sine qua non condition in Europe, fragmented repositories in social science data are 

scattered across many institutional or project-specific repositories, with few integrated search and 
access platforms. 

o Insufficient support services often conditions researchers to a lack access or data stewardship, FAIR 
data training, or technical support for curation and sharing. 

• Cultural and Disciplinary Norms 
o Reluctance to share qualitative data as in-depth interviews, ethnographies, or field notes are often 

considered too context-specific, sensitive, or interpretive to be shared usefully. 
o Norms around data sharing vary greatly across disciplines (e.g., political science vs anthropology, this 

leads to disciplinary silos. 

• Governance and Trust 
o Unclear data governance models regarding who controls access, usage rights, and secondary use 

conditions is often undefined or inconsistent. 
o Prevalent lack of trusted data intermediaries as few institutions are universally trusted to manage 

sensitive data securely and fairly. 

• Costs and Sustainability (business model) 
o Time and labour-intensive preparation of documenting, cleaning, anonymizing, and curating datasets 

for reuse takes substantial effort and often lacks funding. 
o Long-term maintenance for ensuring sustainability of shared datasets requires continuity of funding 

for storage, updates, and platform maintenance. Many EU projects are temporary (2–4 years), and the 
data platforms they build are rarely maintained long-term. Similarly, as technology and social science 
evolve thus the nature of the questions relevant for policy making in the energy transition evolves too. 

5.6  Recommendations 
The production and sharing of data are essential for building knowledge about citizens and consumer preferences 
regarding engagement in the energy transition. Whilst several projects currently collect data on citizens' 
preferences, this information remains fragmented. At the present, there are few visible efforts to synthesise these 
scattered datasets to generate broader insights that could inform industry practices or policymaking in support of 
the energy transition. Developing and deploying an open data space for sharing such data could be highly beneficial. 
However, several challenges must be addressed to make this a reality. To support the creation of a common data 
space for citizens and consumer engagement – covering both existing and future data sharing – some key strategic 
steps should be considered: 

• Standardisation of metadata and variable ontologies (e.g., partly done here). 

• Trusted research environments for secure access. 

• Federated access systems that allow data queries without physical data transfer. 

• Incentive reforms (e.g., citation credits, data publication metrics). 

• Ethical frameworks for responsible reuse of social science data. 
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Among these steps, the development and validation of a common ontology is key for maximising the productivity 
and capitalisation of current and future research efforts.  

Both the field of consumer research and also policy analysis addressing behavioural preferences and social change 
are shifting from frameworks centred on individual citizens to more systemic approaches. These innovative analyses 
include not only the contextual factors shaping citizens engagement but also the roles and influence of other actors 
and stakeholders on behaviour and sometimes involved in decision-making processes. It would be desirable to 
orientate the research field on citizen engagement in the energy transition to include systemic analyses that 
consider the mutual influence of diverse stakeholders (see Schlindwein & Montalvo, 2023). This would allow project 
teams to upgrade policy instruments striving to affect the structure of decision-making towards the systemic 
dynamics across stakeholders of an innovation ecosystem.  



Consumer and Citizen Engagement Working Group 

Annual Activity Report 

57 

 bridge 

6 Conclusions  

The work of the Consumer and Citizen Engagement Working Group over the past period reflects the increasing 
recognition of citizen participation as a cornerstone of the energy transition. As individuals increasingly take on 
roles not only as consumers but also as active citizens shaping the future of energy systems, the three subgroups 
of the WG have collectively advanced our understanding of how engagement strategies, digital tools, and data 
infrastructures can support inclusive, effective, and scalable participation – and how participation can be 
meaningfully assessed and fed back into the work of developers, decision makers and scientists.  

The Strategies of Engagement subgroup has highlighted the increasing diversity of engagement approaches across 
EU projects, while also drawing attention to persistent gaps in implementation – particularly around inclusivity, 
fairness and the ethical use of AI. The subgroup emphasised the importance of co-design, local trust-building, and 
continuous learning as essential elements for impactful engagement. Its findings point to the need for robust 
frameworks to incorporate inclusivity and for sustained policy support to ensure long-term citizen involvement. 

The Smart Tools subgroup has demonstrated that digital engagement tools are now fundamental to the 
participatory energy landscape. It stressed the importance of co-creation with users, ethical design, 
interoperability, and replicability. Its recommendations call for user-centred design, secure and explainable AI, and 
harmonised tool development to unlock the full value of innovation across and beyond BRIDGE projects.  

The Indicators of Engagement subgroup has brought attention to the fragmented landscape of data on citizen 
engagement, underscoring the urgent need for a shared, secure, and ethical data ecosystem. It highlighted the 
strategic role of standardised ontologies, federated data access, and responsible data sharing practices to inform 
both research and policy. Crucially, it advocates for a shift towards systemic analysis – capturing not only the 
complexity of behavioural drivers but also interdependencies among diverse stakeholder within innovation 
ecosystems. 

Together, these three subgroups converge on a shared vision: empowering citizens not only as participants but as 
co-creators of Europe’s energy transition. Their combined insights offer a strong foundation for future projects, 
policymaking, and innovation efforts, grounded in transparency, inclusivity, and collaborative learning. As the 
energy system becomes increasingly digital, decentralised, and complex, the WG’s work provides a timely and 
actionable roadmap for building both the social and technical infrastructures needed to support meaningful, just, 
and sustained citizen engagement.
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GETTING IN TOUCH WITH THE EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find the address of the 

centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en). 

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You can contact this 

service: 

⎯ by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 

⎯ at the following standard number: +32 22999696, 

⎯ via the following form: european-union.europa.eu/contact-eu/write-us_en. 

 

 

FINDING INFORMATION ABOUT THE EU 

Online 

Information about the European Union in all the official languages of the EU is available on the Europa 

website (europa.eu). 

EU publications 

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free publications 

can be obtained by contacting Europe Direct or your local documentation centre (european-

union.europa.eu/contact-eu/meet-us_en). 

EU law and related documents 

For access to legal information from the EU, including all EU law since 1951 in all the official language 

versions, go to EUR-Lex (eur-lex.europa.eu). 

Open data from the EU 

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and agencies. 

These can be downloaded and reused for free, for both commercial and non-commercial purposes. The portal 

also provides access to a wealth of datasets from European countries. 

 

 

https://european-union.europa.eu/contact-eu/meet-us_en
https://european-union.europa.eu/contact-eu/write-us_en
https://european-union.europa.eu/index_en
https://op.europa.eu/en/web/general-publications/publications
https://european-union.europa.eu/contact-eu/meet-us_en
https://european-union.europa.eu/contact-eu/meet-us_en
https://eur-lex.europa.eu/
https://data.europa.eu/en
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