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Abstract— A series of unprecedented energy and geopolitical 

shocks led the European Union to accelerate its commitment to 

a just green energy transition. Efforts for diversification of 

energy supply, shifting from centralised to decentralised energy 

systems, and increasing the Renewable Energy Sources while 

reducing the reliance on fossil fuels, led to the upgrowth of 

energy communities. Within this evolving landscape, energy 

communities have emerged not only as tools for enhancing 

energy resilience and sustainability but also for citizen 

empowerment and energy democracy. The aim of this work is to 

introduce a list of 25 indicators in order to evaluate and assess 

the impact of implemented services and strategies by different 

energy communities, and thus the impact of these communities, 

from a social, economic/technical and environmental 

perspective. The Key Performance Indicator framework is 

applied to four diverse energy communities from different 

European Union member states, each with distinct 

characteristics and missions. This research offers insights into 

the understanding of energy communities’ evaluation but also 

underlines the importance of refining Key Performance 

Indicators to ensure holistic evaluation. 

Keywords—energy communities, KPI framework, evaluation, 

data-driven, activated citizens. 

I. INTRODUCTION  

The energy sector in the European Union (EU) in the main 
contributor for Greenhouse gas (GHG) emissions, due to its 
principal dependence on fossil fuels [1]. In recent years, this 
sector has entered a profound transformation driven by the 
energy transition and the broader climate neutrality goals that 
were set in the European Green Deal and the Fit for 55 
packages [2,3]. However, a series of unprecedented 
geopolitical and energy shocks such as the COVID-19 
pandemic, Russia’s invasion of Ukraine, and the evolving 
dynamics of global energy politics resulted in the necessity for 
an acceleration of this transition. In order to address the EU’s 
need for energy independence, the aforementioned energy 
transition needs to be implemented based on two key pillars: 
the first one regards the diversification of gas supplies, while 
the second concerns the increase of energy efficiency gains 
and renewables  in homes, buildings, industry and power 
system, so that to decrease more efficiently the use of fossil 
fuels [4,5,6]. 

In this context, the EU’s strategy features energy 
communities as a promising tool for a just and inclusive green 
transition [7]. By promoting local renewable energy 
production and consumption, energy communities support the 
decentralization of energy, while empowering the citizens to 
actively participate in the energy transition, ensuring energy 
democracy and collective ownership [8,9] and tackle social 
problems like energy poverty [10,11] However, scaling up and 
replication of energy citizenship’s practices are hampered, as 
some of the current social practices, the technology adoption 
and the business models are not sufficiently mature. 
Insufficient maturity (on financial and/or non-financial 
benefits of energy communities and the techno economic 
implications on the overall energy systems) prevents the 
seamless and continued energy consumers access to the 
energy and flexibility market (e.g. to sell the surplus of energy 
generated from their owned plants, or to provide flexibility to 
the respective markets) [12]. To accelerate the involvement of 
citizens, prosumers, and energy communities in the energy 
and flexibility markets, the digital transformation can be a key 
enabler, as stated by the proposed ‘Action Plan on the 
Digitalisation of the Energy Sector’ [13]. In particular, digital 
platforms leveraging blockchain, Internet of Things (IoT) 
devices (e.g. smart meters, sensors), Artificial Intelligence-
based forecasting tools, and flexibility markets enable citizens 
to actively participate as prosumers, share data, and interact 
directly with energy markets [12]. Even though as a concept it 
has social benefits, there is empirical evidence of the capacity 
of Renewable Energy Communities’ (RECs) to include 
underrepresented and vulnerable groups and mitigate energy 
poverty, mainly due to the scarcity regarding a particular 
framework for energy justice [14]. In addition, similar to 
market participants, energy communities face significant 
challenges in social, technical, and regulatory aspects 
regarding the penetration of their RES in the energy market. 
Addressing these challenges is important, given that the 
operational requirements of Transmission System Operators 
(TSOs) and Distribution System Operators (DSOs) 
necessitate modular frameworks capable of supporting the 
efficient and scalable integration of Distributed Energy 
Resources (DERs) into the energy market [15].  

As their number and scope continue to grow across the 
EU, a systematic way to evaluate energy communities is 
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important, not only to track their progress and operational 
outcomes, but also to examine all impacts (social, 
economic/technological, environmental) of the solutions and 
strategies that they implement. Assessment frameworks play 
a crucial role in identifying what works, under which 
conditions, and for whom- assisting in optimal design, 
decision making, and foster replication and scalability of 
successful models [16,17]. The importance of establishing a 
robust set of Key Performance Indicators (KPIs), as indicated 
by the International Renewable Energy Agency (IRENA) 
could enable stakeholders to assess renewable energy projects 
across various aspects of interest, such as sustainability, 
reliability, and economic growth. In addition, the International 
Energy Agency points out that the monitoring of indicators is 
vital for the successful scalability of decentralized renewable 
energy systems. 

This paper contributes to this effort by introducing a KPI 
framework designed to evaluate the multilayered impact of 
energy communities and, more specifically, to assess the 
implementation of a variety of tools and services within them. 
Evaluating energy community projects is important as not 
only the progress and the outcomes are monitored, but also the 
added value and impact of implemented solutions are 
determined. This framework is applied to four different energy 
communities from different EU member states, reflecting the 
diversity of missions, and aspires within the European energy 
community landscape. 

The structure of the rest of the paper is arranged as follows: 
Section two outlines a literature review on KPI frameworks on 
energy communities. Section three presents the methodology 
and the KPI identification. The paper concludes with Section 
4, which summarizes the findings and discusses future 
directions for research.  

II. ENERGY COMMUNITIES IN EU 

The Clean Energy for All Europeans package [18] marked 
a significant milestone by formally integrating energy 
communities into European legislation [19,20], offering 
citizens expanded opportunities to generate and share 
renewable energy. This policy framework supports the 
broader shift from centralized to decentralized energy 
systems, providing individuals with greater autonomy in 
selecting and exchanging energy sources. Within this context, 
the EU distinguishes between two principal types of energy 
communities, the RECs and the Citizen Energy Communities 
(CECs). As defined in the revised Internal Electricity Market 
Directive (EU) 2019/944 [21], CECs are primarily oriented 
toward delivering social benefits to their members and local 
communities, thereby embedding a social perspective into 
energy initiatives. Conversely, RECs, as established by the 
Renewable Energy Directive (EU) 2018/2001 [22], are 
grounded in geographical proximity, requiring shareholders or 
members to be located near the projects they own and operate, 
thereby strengthening local ties to energy resources. Both 
CECs and RECs foster collaboration among citizens, local 
governments, SMEs, and municipalities across the full energy 
value chain— including production, consumption, 
distribution, storage, and electric mobility. While both models 
emphasize voluntary participation and collective objectives, 
CECs prioritise social impact, whereas RECs are defined by 
their geographic scope. 

Building on this regulatory framework, energy 
communities are increasingly adopting new algorithms and 

services to operate more efficiently. The installation of 
Information Communication Technology (ICT) devices (e.g. 
smart meters, sensors, etc.) along with the uptake of Machine 
Learning (ML) [23,24], enable communities to implement 
services and strategies like Demand Side Management 
(DSM), predictive energy forecasting, etc. As a result, more 
and more energy communities started to leverage and 
integrate these new technologies. Recent research highlights 
how digital technologies increasingly support the evolution of 
energy communities. For example, Sarmas et al. [25] 
introduced a forecast-driven approach that uses deep learning 
to schedule flexible energy loads, such as electric vehicle 
charging, in microgrids, helping to boost energy autonomy 
and reduce the challenges of reverse power flow, while 
Antontesi et al. [26] used transformer-based architectures for 
energy load forecasting. At the same time, some studies 
[27,28,29] explored federated learning as a privacy-aware 
solution for forecasting solar energy production, allowing 
energy communities to develop accurate predictive models 
without sharing sensitive data, and thus balancing 
performance with data protection. In another studies, [30,31] 
ML was applied to group households by their energy 
consumption patterns, paving the way for more effective and 
personalised demand response programs. Sarmas et al. [32] 
also proposed a meta-learning method for short-term solar 
forecasting that avoids reliance on external weather services, 
offering a reliable and adaptable tool for decentralized energy 
settings. Furthermore, Kanakadhurga et al. [33] offered an in-
depth overview of how DSM is evolving within microgrids, 
with a particular focus on the impact of digital technologies. 
They explained how tools like reinforcement learning, 
blockchain, and the IoT are reshaping traditional approaches 
to manage energy demand. 

This digitalisation and increased market participation is 
important is one of the main reasons why there is need to 
include indicators that are measuring the impact of the 
implementation of new technologies and active participation 
of the citizens in the energy market. 

III. RELATED WORK 

A. KPI Frameworks in the context of Energy Systems  

KPIs are recognised as essential tools for evaluating the 
sustainability, effectiveness and efficiency of various types of 
projects. Also, KPIs enable stakeholders to monitor the 
progress towards the objectives and to assess the overall 
performance from multiple perspectives. Over the past 
decades, KPI frameworks have been applied across numerous 
sectors including business, healthcare and notably, the energy 
sector [34].  In the energy sector, KPIs serve as quantitative 
tools that help the stakeholders across the value chain to 
measure the sustainability and the economic feasibility of 
energy projects and strategies [35]. Tsolakis et al. [36] 
proposed, a holistic and data-driven assessment framework, 
specifically for microgrids, emphasising the importance of 
data-driven methodologies. This framework integrates 
resilience, reliability, and efficiency metrics, providing 
insights that could effectively be adapted within local energy 
communities. Moreover, Efkarpidis et al. [37] developed a 
framework addressing smart energy systems across different 
scales and introduced a structured approach to define KPIs 
that assess not only technical and economic performance but 
also system integration and resilience. This work highlights 
the importance of flexibility indicators and grid interaction 
metrics. In addition, Chan et al. [38] developed a few KPIs to 
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assess the overall community micro energy grid design. 
Cuesta et al. [39], focused on the utilization of social 
indicators in small communities, for example social 
acceptance and job creation, in an attempt to generate hybrid 
renewable energy systems (HRES). 

Moreover, Kifor et al. [40] demonstrated a comprehensive 
KPI framework for the assessment of Smart Energy Systems 
(SES) within university campuses. The framework 
categorizes KPIs into four clusters: management, education 
and research, infrastructure assessment considering the 
environmental impact, and SES elements. The study focuses 
on the unique energy dynamics of academic institutions, while 
it provides insights on the integration of energy performance 
metrics with educational objectives, resulting to a model that 
can be adapted to other sectors which aim for sustainable 
energy management. A comprehensive review identifies and 
analyses 81 data-driven KPIs related to building energy 
flexibility, emphasising the role of DSM and energy storage 
solutions. Moreover, this study evaluated 16 building datasets 
and highlighted the importance of data availability and quality 
in developing effective KPIs for energy flexibility in buildings 
[41]. 

 Skaloumpakas et al. [42] highlight the importance of KPIs 
as a foundation for assessing renewable energy initiatives and 
ensuring that they align with broader sustainability and 
community objectives. Their work not only compiles a 
detailed KPI inventory but also integrates it into a broader 
framework, the Renewable Energy Valley (REV) Readiness 
Assessment Framework [43]. This study, [42], supports the 
evaluation of REVs’ feasibility, sustainability, and overall 
preparedness. It allows stakeholders across the energy value 
chain to monitor performance, foresee various barriers, and 
enhance replicability of these projects. By capturing both 
direct impacts and broader socio-economic co-benefits, the 
framework fosters decision-making, especially in initiatives 
seeking regional energy self-sufficiency and long-term 
community benefit. Furthermore, a proposed methodology for 
developing KPIs that are uniquely adapted to the needs of 
islanded energy systems, which often face severe 
infrastructure limitations and a high dependency on imported 
fossil fuels was developed. Recognising the technical 
isolation, the limited energy storage capacity, and fluctuating 
renewable resources typical of islands, the authors develop 
KPIs that integrate dimensions such as grid reliability, 
renewable energy penetration, cost efficiency, and 
environmental sustainability. The methodology combines 
stakeholder engagement with technical modeling to ensure 
that the identified KPIs are applicable. A critical contribution 
of this work is its emphasis on local socio-economic 
characteristics, which allows for a more context-sensitive 
assessment of smart grid performance [44]. 

B. KPI Frameworks for Energy Communities 

In the concept of energy communities, recent scholarly 
literature emphasises the crucial part that KPI systems have in 
quantifying and facilitating successful operation, scalability, 
and sustainability. Giannuzzo et al. [45] developed an 
exhaustive examination of KPIs for renewable energy 
communities, emphasizing the need to encompass economic 
viability, technical efficiency, social acceptance, and 
environmental sustainability. This study reinforced the need 
for multi-dimensional indicators that reflect not only 
traditional performance metrics but also the degree of 
community participation and empowerment. Moreover, Faria 

et al. [46] proposed a plug-and-play method streamlined for 
the evaluation of RECs, wherein it prioritises flexibility, 
scalability, and adaptability. It integrates techno-economic 
analysis with measurements of community engagement, 
indicative of an evolving tendency for more integrated 
valuation that balances social and technological factors. 

The active participation of citizens in the energy policies 
of the EU Member States was prompted by creation of the 
Clean Energy for All European Package [18]. The primary 
aim of these policies is to facilitate the active participation of 
individual end-users in the energy transition. The work of [41] 
evaluated their model with respect to its financial viability and 
applicability, but also the acceptance by individual 
consumers, producers and the community, in general. In 
addition, CEC and the REC are defined as two types of energy 
communities, where each individual or household does not 
require to possess any renewable generation source in order to 
join the energy community as a member, thus promoting the 
active participation of end-users. Considering that the concept 
of the REC is relatively recently introduced and remains less 
straightforward compared to traditional market operators, it 
has been observed that end-users typically have several 
concerns about investing and participating in these energy 
communities [47].  

 Interestingly, Barreto et al. [48] proposed a novel 
methodology which focuses on clustering algorithms for the 
participation of end-user in Demand Response (DR) events in 
the CEC. In comparison to the aforementioned studies, the 
novelty of the presented methodology lies in ranking the end-
users by using a combination of three metrics, based on 
clustering algorithms. This could facilitate the optimal 
selection of end-users to be invited to the DR program. 
Moreover, the combination of the three metrics may provide 
the end-users with the opportunity to participate in more DR 
events. This is attributed to the fact that the presented ranking 
is formed by various types of end-user data, such as the 
flexibility of the end user, their participation ratio, and historic 
flexibility. Additionally, this particular methodology offers 
the advantages of analysing future events on the grid and 
balancing the energy consumption and generation via the DR 
program. Finally, the presented methodology carries out a 
continuous balancing evaluation throughout the DR event, so 
as to enable the invitation and participation of additional end-
users.  

The feasibility of energy modelling tools (EMTs) cannot 
be estimated yet, when it comes to the design and evaluation 
of energy communities, RECs in particular, in a delimited 
geographical region. While a binding ‘proximity’ criterion has 
been introduced by the European regulation for RECs, the 
discussions on available EMTs hardly take into consideration 
space, location, and scale issues or the way it has been 
integrated into the simulation process [49]. The authors of [50] 
developed a structured KPI assessment framework aimed at 
evaluating the sustainability performance of energy 
communities by analyzing both existing and planned energy 
infrastructures. Their case study focused on two neighboring 
demonstration sites in Italy—the Savona Campus of the 
University of Genova and the SPEED2030 District—both of 
which integrate not only renewable energy systems, but also 
energy storage and smart grid technologies. The study 
identified and applied KPIs, such as energy self-sufficiency, 
renewable energy penetration, primary energy savings, and 
avoided CO₂ emissions, illustrating the relevance of 
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environmental and technical indicators in community-scale 
systems. While their work offers a robust foundation for the 
evaluation of the environmental performance of sustainable 
technologies within energy communities, it places limited 
emphasis on the social dimension, such as inclusivity, citizen 
empowerment, or behavioral indicators—areas that are central 
to the present study’s contribution. 

C. Research gap 

Despite these contributions, a research gap remains 
regarding a comprehensive KPI framework for the energy 
community that evaluates also the active social participation 
of its members and the inclusivity for the social aspect, along 
with the economic/technical and environmental aspects of the 
community. Berka et al. [51] stated that a KPI framework 
needs to provide a review of the local impacts that the 
renewable energy, owned by the community, may have, 
focusing on benefits like job creation, social cohesion, and 
local economic development. Their work, while 
comprehensive in mapping impacts, lacks the translation of 
these impacts into measurable indicators. Similarly, Jenkins et 
al. [52] stress the need for energy justice, yet emphasise that 
many frameworks lack metrics to assess equity and 
participation in their essence. Moreover, the Action plan on 
Digitalisation of the energy sector of the European 
Commission [13] emphasises on empowering citizens through 
digital platforms and novel participation models. Yet, existing 
frameworks failed to include the vulnerable and 
underrepresented groups. As a result, this paper provides a 
KPI framework that not only aligns with existing and 
economic indicators but also introduces metrics to assess 
inclusivity, active participation, and community engagement, 
and therefore providing a pathway for a more advanced and 
fair evaluation of the energy community success. 

IV. METHODOLOGY AND DEFINITION OF THE KPIS 

This chapter presents the KPIs that have been selected and 
developed for the evaluation of inclusive, sustainable, and 
data-driven energy communities. The KPIs were identified 
through an extensive review of existing frameworks, 
guidelines from European and international agencies, and 
scientific literature, complemented by workshops, within the 
ENPOWER project [12], with representatives from four 
energy communities with distinct characteristics and locations 

across the EU. Figure 1 demonstrates an outline of the 
methodology that was followed for the development of 
framework. The dual approach that was applied ensures that 
the framework is adaptable and applicable across various 
energy communities with different characteristics in EU.  

The result of this methodology is a KPI framework that 
includes 25 indicators that were identified in three categories: 
i) Social, ii) Economic / Technical, and iii) Environmental. 
Table 1 also includes a column with a small description per 
KPI. This chapter provides the foundation for the evaluation 
and benchmarking of diverse energy communities within the 
ENPOWER project and beyond. The structured yet adaptable 
nature of the framework ensures its relevance across varying 
regulatory, geographic, and operational contexts within the 
EU.  

V. TESTING THE FRAMEWORK 

The framework developed in this study is designed to be 
applied and tested on real-life pilots that participate in the 
Horizon Europe project “ENPOWER” [12]. In this section, 
the energy communities that have been selected to participate 
in this assessment and contribute to the KPI identification 
process are presented. These communities, drawn from 
different EU member states, represent a diverse range of 
organizational models, technological setups, and social 
objectives, and they provide a great sample of communities to 
evaluate the comprehensiveness and adaptability of the 
proposed KPIs. 

A. Austrian pilot case 

OurPower Energiegenossenschaft SCE (European 
Cooperative) is based in Vienna and gathers a total of 12 
energy communities. OurPower is operating a Peer-to-Peer 
(P2P) marketplace for matching RES electricity, generated by 
its members, with consumers. At the nationwide level, 
OurPower enables P2P based on electricity markets standard 
procedures, i.e. economic valuation of load profiles (no smart 
meters necessary). The main challenge to be dealt with in 
Austria is the compliance with the recently established 
regulation for energy communities (RECs and CECs). The 
ultimate goal of OurPower is to grow substantially as a 
cooperative enabler and service provider for a cascading 
scheme of communities and enable full energy supply based 
on small and middle scale power plants.

Figure 1: KPI identification methodology. 
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TABLE I.  LIST OF KPIS THAT ARE INCLUDED IN THE FRAMEWORK FOR THREE CATEGORIES: A)SOCIAL, B) ECONOMIC / TECHNOLOGICAL, AND 

C)ENVIRONMENTAL.  

Category KPI Name Description 

 
Social 

KPI-S1 Nº of citizens engaged 
The number of citizens that are going to be engaged throughout the 
community’s activities (workshops, trainings etc.), by providing them 
tools and services. 

KPI-S2 
% of participation from underrepresented 
groups 

The share of participants that are included in underrepresented groups 
(migrants, elderly people, people with disabilities etc.) 

KPI-S3 % male and female in the community The share of participants based on their gender 

KPI-S4 
Rate of engaged citizens that become 
activated (e.g. at individual level or as 
energy community members) 

Activated citizens are considered the ones that are actually using the 
provided tools/services/platforms that the community offers or 
contributing in other sorts of the community’s activities that have more 
of a social orientation. 

KPI-S5 
% of energy bill reduction for energy 
community members 

The percentage of energy bill reduction because of the implementation 
of DSM strategies and/or the participation in the energy community. 
Measured on a yearly basis. 

KPI-S6 

New market participants as individual 
prosumers/consumers or through 
intermediaries (e.g. energy communities, 
aggregators) 

The number of new prosumers/consumers/producers, energy 
communities, aggregators and other market roles that participate in the 
energy market. 

KPI-S7 New market roles enabled and validated 
Number of new market roles (eg. energy community developer and/or 
facilitator;) or other job creation 

KPI-S8 
Increased energy data sharing by active 
consumers 

Number of citizens that start sharing their energy data (e.g. 
consumption data, generation data, data from smart meters etc.) or 
increase the volume of data compared to what they were sharing before. 

KPI-S9 Nº of consumers engaged in automated DR 
The number of users that shift their energy consumption based on DR 
signals 

KPI-S10 
% of consumers using DR automated 
solutions (for more than 6 months) 

The number of users that change their energy consumption, based on 
DR signals for more than six months. 

KPI-S11 
% of vulnerable households in the pilot 
energy communities with access to more 
affordable electricity 

The number of energy-poor and/or vulnerable households within the 
community that have access to more affordable energy 

 
Economic / 
Technical 

KPI-ET1 
Energy efficiency (measured total costs 
saving of the system-level electricity 
distribution) 

Savings on the total costs associated with system-level electricity 
distribution. This can include savings in costs related to maintenance, 
energy losses, damages to infrastructure from reverse power flow, etc. 

KPI-ET2 % kWh supplied within the RECs / CECs 
Percentage of kWh that are produced by energy community’s RES and 
consumed in the community. 

KPI-ET3 Produced energy from RES 
The amount of energy (kWh) generated by the energy community’s 
RESs. 

KPI-ET4 Total energy consumption Measured in kWh. 

KPI-ET5 % of reduction in RES curtailment 
The variation between the energy curtailments before and after the 
integration of the solutions/strategies. 

KPI-ET6 
Share of increased aggregated flexibility of 
the adoption of the new services 

The percentage of the aggregated energy consumption that is shifted 
due to DR 

KPI-ET7 
Reduction in Operational & Management 
(O&M) costs (%) 

The reduction in  O&M costs due to the implementation of the solutions 

KPI-ET8 Energy Storage capacity 
The energy capacity of the community’s Battery Energy Storage 
Systems measured in kWh. 

KPI-ET9 Pay back period 

PB=(CAPEX+OPEX)/ Ct 
Ct (€) is the net annual cash inflow during the period t, including 
savings and possible generated revenues, CAPEX= Capital 
Expenditures , OPEX= Operational Expenditures 

KPI-ET10 
Production / consumption forecasting 
accurancy 

Percentageo of energy production/consumption accurancy 

KPI-ET11 Peak load reduction 
The reduction in the maximum electrical power demand in periods of 
high usage, known as peak periods, after the establishment of the REC 
and/or after a new scenario is generated. 

KPI-ET12 

Economic benefit (measured as system-level 
cost reduction) of the adoption of 
community engagement and the adoption of 
the new services. 

Cost reduction for all the community due to the adoption of new 
services 

 
 

Environmental 
KPI-EN1 Carbon emissions reduction 

Carbons emission reduction (environmental benefit) measured at the 
local community levels of community engagement and the adoption of 
the new services 

 
KPI-EN2 GHG emission from non-energy sectors 

GHG emissions that affected by the implementation of solutions from 
non energy sectors (agriculture, transportation) 
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B. Portuguese pilot case 

Portugal has a long-standing tradition of energy 
cooperatives, of which CEVE (on a local scale) and 
COOPERNICO (with a national/regional reach and focused 
on RES-based projects) are prime examples. CEVE, acting as 
DSO and as a last resource retailer, currently serves more than 
9.000 consumers at 14 rural parishes (nine in the municipality 
of Vila Nova de Famalicão and 5 in the municipality of 
Barcelos). COOPERNICO is acting also as a ‘cooperative 
ESCO’ and retailer that has more than 2.300 members, mostly 
within the residential and services sectors. For CEVE, the 
challenge is to integrate downstream investments in RECs and 
collective RES self-consumption, promoted by association of 
independent prosumers connected to its Low Voltage grids. In 
addition, CEVE attempts to optimise self-consumption in its 
grid (improving total expenditure), and create synergies with 
cooperative e-mobility offer, as well as to evolve its 
organisational model towards the CEC model (front runner of 
Directive 2019/944 in Portugal). In the case of 
COOPERNICO, the challenges are to engage citizens as 
active (and flexible) participants, up to the national energy 
market participation level, and to establish new business 
models that valorise and aggregate surplus of PV self-
consumption. 

C. Greek pilot case 

Chalki island, located in the southeastern Aegean, is 
powered mainly by diesel generators installed on its larger 
neighbour island, Rhodes. Neither Rhodes nor Chalki are 
connected to the mainland grid. Excess electricity can be fed 
into the network of the neighbouring island of Rhodes via the 
existing undersea cable network. ChalkiON is an energy 
community within the island, its RES includes a PV park of 
1MWp, participating 178 members. ChalkiON is interested in 
the optimal management of the locally generated energy with 
increasing share of RES, while avoiding power outage above 
all in the summer period. 

D. Irish pilot case 

Rural regions like the Dingle peninsula pose a particular 
challenge to grid operators/planners, on both social and 
technical levels (e.g. engagement of citizens, technology 
integration on the grid edge complex particularly in Dingle 
with significant congestion issues on the Medium Voltage 
network). Trials for flexibility services for the distribution 
network to manage increasing electrification are currently 
being designed and implemented through ESBs National 
Network. 

VI. CONCLUSIONS 

This work aims to present a comprehensive KPI 
framework designed to evaluate the impact of inclusive, 
sustainable, and data-driven energy communities. By 
reviewing existing literature and identifying gaps, particularly 
regarding the measurement of social and citizen-centric 
outcomes, the study has advanced the discourse on how 
energy community success can be assessed more efficiently. 
The proposed framework integrates social (including active 
citizen participation, inclusivity and social equity), economic, 
technical, and environmental KPIs. This multidisciplinary 
evaluation approach is critical since it ensures that energy 
communities are not only assessed by their operational 
performance but also by their capacity to empower citizens, 

enhance social cohesion, and contribute to broader 
sustainability goals. 

The application of the framework to a diverse set of energy 
communities across different EU contexts provides valuable 
insights into its adaptability and robustness. These real-world 
demonstrations underscore the relevance of including citizen-
centric indicators in performance assessments, especially in 
light of evolving EU policies. This is exemplified by the 
European Green Deal as well as the Action Plan on 
Digitalisation of the Energy Sector, which feature the role of 
citizens as a key factor of the energy transition. 

In conclusion, this research can support policymakers, 
community leaders, and other energy stakeholders who are 
seeking to design, implement, and review energy community 
projects. Future research should focus on refining these 
indicators, exploring their applicability in EU and non-EU 
communities. By doing so, the pathway toward resilient, fair, 
and actively participatory energy systems can be further 
strengthened. 
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