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1. Executive Summary

This deliverable presents the stakeholder mapping and engagement framework for the
GOTOTWIN project. It provides a structured overview of the key actors across government,
industry, academia, and civil society that are relevant to the project’s objectives. The report
consolidates local analyses from consortium partners into a comprehensive list of stakeholders,
categorised by their functions and potential contributions.

The mapping confirms the project’s strong foundation in existing energy networks while
integrating new stakeholders to expand outreach and impact. It highlights the diversity of
engagement across regulatory authorities, energy companies, research institutions, civil society
organisations, and related innovation projects. Furthermore, it documents regional collaboration
networks in participating countries, capturing existing synergies and opportunities for
cooperation.

The methodology ensures inclusiveness, transparency, and alignment with both national
ecosystems and the broader European research and innovation landscape. The report also outlines
engagement activities already undertaken, including workshops, questionnaires, and signed
Declarations of Collaboration, which formalise partnerships and extend the project’s influence.

Overall, this deliverable provides a strategic basis for effective stakeholder engagement,
supporting GOTOTWIN’s ambition to contribute to the development of digital twin technologies
in the Adrion and broader European energy sector and to foster collaboration across regions,
disciplines, and innovation communities.
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2. Abbreviations and acronyms

Abbreviation / Acronym

Al
AP|

CERF

CIM

DCAT

DT

EU

FTP

GDPR
HVAC
HTTP/HTTPS

IDS

loT

MQTT
REST

RDF

SEAS
SGAM
SOAP
SSN/SOSA

W3C

Description
Artificial Intelligence
Application Programming Interface
Common European Reference Framework
Common Information Model
Data Catalogue Vocabulary
Digital Twin
European Union
File Transfer Protocol
General Data Protection Regulation
Heating, Ventilation, and Air Conditioning
Hypertext Transfer Protocol / Secure Hypertext Transfer
Protocol
International Data Spaces
Internet of Things
Message Queuing Telemetry Transport
Representational State Transfer
Resource Description Framework
Smart Energy Aware Systems Ontology
Smart Grid Architecture Model
Simple Object Access Protocol
Semantic Sensor Network Ontology / Sensor, Observation,
Sample, and Actuator Ontology
World Wide Web Consortium
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3. Introduction

The GOTOTWIN project is designed to accelerate the deployment and uptake of digital twin
technologies in the energy sector, fostering innovation, collaboration, and system-wide benefits
across South-East Europe and the wider European context. Achieving this ambition requires
active engagement with a broad ecosystem of stakeholders who can provide expertise,
regulatory support, infrastructure access, and social legitimacy.

Stakeholder engagement is therefore not an ancillary task but a central pillar of the project’s
implementation. By systematically identifying, categorising, and involving key actors, GOTOTWIN
ensures that its outcomes respond to real-world needs, align with policy priorities, and leverage
the collective strength of existing networks and partnerships.

This document represents the first consolidated mapping of stakeholders relevant to
GOTOTWIN. It describes the identification process, the categories of stakeholders, and their
functions within the energy system. It also presents the regional collaboration networks
established by partners, as well as the initial engagement activities undertaken to build trust and
cooperation.

3.1. Purpose of the Deliverable

The purpose of this deliverable is to document the stakeholder mapping and engagement
activities conducted during the initial phase of the project. Specifically, it aims to:

e Provide a consolidated and categorised list of stakeholders relevant to GOTOTWIN.

e Describe regional collaboration networks and their role in supporting project objectives.
e Present the methodology used to identify, validate, and classify stakeholders.

o Highlight initial engagement activities and outline strategies for sustained collaboration.

This deliverable serves as both a reference point for consortium partners and a foundation for
future engagement activities, dissemination actions, and exploitation of project results.

3.2. Methodology

The stakeholder mapping was conducted through a bottom-up and participatory approach,
ensuring both local specificity and project-level coherence. The process involved four main steps:

1. Local identification — Each consortium partner mapped stakeholders within their national
and regional ecosystems. This included actors with whom they already had established
links, as well as new stakeholders identified through registries, project databases, and
sectoral associations.

2. Consolidation — The locally generated lists were merged into a comprehensive project-
level stakeholder list, eliminating duplicates and ensuring completeness.

3. Categorisation — Stakeholders were classified into thematic groups (e.g., regulatory
bodies, energy companies, research institutions, industry associations, related projects)
according to their role and relevance.
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4. Validation and review — The consolidated list were reviewed collaboratively by partners
to ensure accuracy, consistency, and alignment with project objectives.

This structured methodology guarantees wide coverage and inclusiveness, while also providing a
clear framework for prioritising stakeholders in future engagement activities.
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4. Stakeholder Mapping
4.1. Identification Criteria

The identification of stakeholders followed a structured, bottom-up methodology. Each partner
first mapped relevant stakeholders within their own ecosystem. This included:

e stakeholders with whom partners already had established links (e.g. ongoing
collaborations, associated partners, local networks), and

e additional stakeholders identified through national and European registries, project
databases, and sectoral associations.

These locally generated inputs were then consolidated at project level into a comprehensive
stakeholder list. The consolidated list was reviewed collaboratively to ensure completeness,
eliminate duplicates, and categorise stakeholders according to their roles and relevance for
GOTOTWIN. This approach ensured both strong coverage of the existing networks of the
consortium and the inclusion of new, high-potential stakeholders for engagement.

4.2. Categories of Stakeholders

The GOTOTWIN consortium has combined a comprehensive list of current and potential
stakeholders that will be used for planning collaboration activities or dissemination. This section
comments on the stakeholder list and describes the categories and functions. Within each
category there is a list of stakeholders included in the category. Note that the stakeholders which
can cover multiple roles, can appear in more than one category.

4.2.1. Government and Regulatory Bodies

Governments and regulatory bodies form the top layer of the energy system, providing the legal
and strategic framework for all other stakeholders. They are essential for ensuring fair market
competition, security of supply, and environmental compliance. The specific Ministries are key
governmental bodies that set national energy policy, define climate targets, and oversee the
implementation of EU directives. The list of organisations classified in this category and identified
by the GOTOTWIN partners is presented in Table 1.

To ensure these policies are implemented fairly, independent regulatory agencies are required.
For instance, the Slovenia’s Energy Agency is the national regulator, responsible for licensing and
supervising the operations of electricity and gas companies to prevent monopolies and protect
consumer interests. Similarly, the Energy Agency of the Republic of Serbia (AERS) and Greece’s
RAE (Regulatory Authority for Energy, Waste and Water) enforce market rules, approve tariffs,
and resolve disputes. The presence of these bodies is critical for building a transparent and
stable energy market that attracts investment and guarantees a reliable energy supply for
citizens and businesses.
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Table 1: List of Government and regulatory bodies
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4.2.2.

Regulatory and Legal

Energy Regulatory Agency

Energy Market Operator

Transmission System Operator

Distribution System Operator

Regulatory and Legal

Standardization body

Regulatory and Fund's Operator

Public Sector / Local Authority

Public Sector / Local Authority

Public Sector / Local Authority

Public Sector / Regional Authority

Governmental body

Regulatory

Regulatory

Regulatory

Regulatory

Regulatory and Legal

Ministry of Energy and Mining (Government
of Republic of Srpska)

Hrvatska energetska regulatora agencija
(HERA)

Hrvatski operator trzista energije (HROTE)

Hrvatski operator prijenosnog sustava
(HOPS)

Hrvatska elektroprivreda - operator
distribucijskog sustava (HEP ODS)
Ministry of Environment & Energy

Hellenic Organization for Standardization
(ELOT)

Regional Development Fund of Western
Macedonia

Municipality of Servia

Municipality of Kozani

Municipality of Amyntaiou

Region of Western Macedonia

Ministry of Energy, Mining and Mineral
Resources

Energy Agency of Republic of Serbia — AERS
The Ministry of Mining and Energy of
Republic of Serbia

Institute for Standardization of Serbia — ISS

The Energy Agency

The Ministry of the Environment, Climate
and Energy

Energy Companies and Utilities

Energy companies and utilities are the operational core of the energy sector, comprising
organizations that produce, transport, and sell energy. These stakeholders are responsible for
the physical delivery of energy from its source to the end-user. The sector is typically divided into

three main functions:
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e Generation: These companies produce electricity.

e Transmission: Transmission System Operators (TSOs) manage the high-voltage grid that
carries electricity over long distances. They are responsible for the stability and security
of the entire network. Examples include ELES in Slovenia, ElektromreZa Srbije (EMS) in
Serbia, and IPTO in Greece. The independence of TSOs is a core principle in EU energy law
to ensure all generators have equal, non-discriminatory access to the grid.

e Distribution: Distribution System Operators (DSOs) manage the lower-voltage
local/regional grids that deliver electricity to homes and businesses. DSOs in each country
play a vital role in connecting new users and integrating small-scale generation, like solar
panels on rooftops.

e Communities and energy associations: The communities are essential forms of user
associations that can balance power consumption, share the same balance group or

number of solar power plants.

The Table 2 provides a list of regional energy companies recognized by the GOTOTWIN

consortium.

Table 2: The list of Energy companies

Bosnia and
Herzegovina
Bosnia and
Herzegovina
Bosnia and
Herzegovina
Greece

Greece

Greece

Greece

Greece
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TSO

HPP

Distribution
System Operator
(DSO)
Transmission

System Operator
(TSO)

Regulatory

Electricity Supplier

Electricity Supplier

GOTOTWIN

Elektrokrajina Banja
Luka
Elektroprenos BiH

HPP "Bocac"

HEDNO S.A. (Hellenic
Electricity
Distribution Network
Operator S.A.)

IPTO (Independent
Power Transmission
Operator)

RAE (Regulatory
Authority for Energy,
Waste and Water)

PPC or DEH (Public
Power Corporation)

HERON

Distribution System Operator (DSO) in
the Banja Luka Region

Transmision System Operator (TSO) in
Bosnia and Herzegovina

Hydro Power Plant "Bocac" on the
Vrbas river, close to city of Banja Luka
Their tasks include the operation,
maintenance and development of the
power distribution network in
Greece.

It ensures the safe and uninterrupted
transmission of electricity from
producers to distribution networks
and interconnections with other
countries.

It is responsible for the regulation and
supervision of the electricity, gas,
water and waste management
markets, the licensing of energy
providers and producers and the
supervision of HEDNO, IPTO,
DAPEPEP and other entities.

The largest producer and supplier of
electricity in Greece, with a significant
historical role in lignite generation
and a shift towards RES.

Private electricity and gas provider,
member of the GEK TERNA Group,
with a focus on innovative energy
solutions.
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Greece
9
Greece
10
Greece
11
Greece
12
Greece
13
Greece
14
Greece
15
Greece
16
North
17 Macedonia
North
Macedonia
18
North
Macedonia
19
North
Macedonia
20
Serbia
21
Serbia
22

Transmission
system operators
(TSOs) in the
Balkans

Energy Market
Operator

RES and
Guarantees of
Origin Operator

Local Energy
Initiative

Engineering and
Construction

Design,
construction and
commissioning of
photovoltaic
systems.

Design,
construction and
commissioning of
photovoltaic
systems.

Design,
construction and
commissioning of
photovoltaic
systems.

TSO

Electricity supplier
Engineering and
construction

Engineering and
construction

DSO

Energy Supplier
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SEleNe CC
(Thessaloniki-based
RCC)

EXE (Hellenic Energy

Exchange — HENnEXx)

DAPEEP SA
(Renewable Energy
Sources Operator &
Guarantees of Origin)
Energy Communities
(e.g. "MINQA")

Mytilineos

Sunlight Group

Helios Energy

EUNICE Energy Group

MEPSO

EVN Elektrani

KMG EOL KVAZAR

Powerview

ElektroDistribucija
Srbije

Electric Power
Industry of Serbia —
EPS

Regional Coordination Centre for
Transmission System Operators in
South East Europe, based in
Thessaloniki.

Organises and operates the Greek
wholesale market for electricity,
natural gas and environmental
products.

Public company that manages the
payments and revenues of RES
projects, as well as the Guarantees of
Origin system in Greece.

Groups of citizens, municipalities or
businesses that produce, consume
and manage energy, mainly from RES,
with local social benefits
International industrial and energy
group active in renewable energy,
power generation, EPC projects and
metallurgy.

Greek company specialising in energy
storage solutions (batteries, energy
systems) and photovoltaic
applications.

Company that designs and installs
photovoltaic systems for residential,
commercial and agricultural
applications.

Group with full vertical integration in
the renewable energy sector, with
wind and solar energy projects, as
well as energy management and
trading services.

Electricity Transmission System
Operator

Company for production of
electricity, manages 11 small
hydropower plants

Designing, constructing, monitoring,
and maintaining photovoltaic power
plants

Application of digital twin technology
to power systems monitoring and
control

Distribution System Operator (DSO)

biggest supplier of electricity on
distribution level
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23
24
25
26
27

28
29

30

31

32

33

34

35

Serbia

Slovenia
Slovenia
Slovenia
Slovenia
Slovenia

Slovenia
Slovenia

Slovenia

Slovenia

Croatia

Croatia

North
Macedonia

TSO

SME
DSO
TSO
DSO
Energy Supplier

DSO

Slovenian Power
Plant Group

Hydro Power Plant
association

Energy
Supplier/Electricity
retailer

Virtual power
plant

Solar PV and e-

mobility company

Electricity
producer

Project Acronym — GOTOTWIN

Elektromreza Srbije —
EMS

ComSensus
Elektro Gorenjska
ELES

Elektro Celje
Petrol

Elektro Primorska
Holding Slovenske
Elektrarne

Savske Elektrarne
Ljubljana

GEN-I

KOER

AleDo TECH

ESM

EMS is joint stock company that have
a role of Transmission System
Operator (TSO)

Distribution System Operator (DSO)
Transmission System Operator (TSO)
Distribution System Operator (DSO)
The largest Slovenian energy
company with a strong presence in
south-east Europe, the Petrol Group
is spearheading the transition to
cleaner energy sources, putting the
user first.

Distribution System Operator (DSO)

Power plant association.

Hydro power plant association.

Energy trading and retailer.

A technology company that
developed the hardware and
software infrastructure and business
model of the first Croatian virtual
power plant and thus became the
first Croatian aggregator. As an
aggregator, KOER forms a link
between the power system and end
users who have not been manageable
until now and offer consumers access
to markets that were previously
inaccessible to them.

Develop solar power plant projects
and an electric vehicle charging
station, and in this way provide
savings in the use of solar energy and
facilitate the transition to the
electrification of traffic by providing
the necessary infrastructure.
Elektrani in Severna Makedonija
(ESM) is the state-owned electricity
generation company in North
Macedonia, operating a portfolio of
thermal, hydro, and renewable
energy plants. It plays a central role in
the national energy system, ensuring
electricity supply security and
contributing to the country’s energy
transition goals.
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North Distribution Elektrodistribucija Elektrodistribucija DOOEL Skopije is

Macedonia  System Operator the licensed electricity distribution
system operator in North Macedonia,
responsible for the operation,
maintenance, and development of
the national low- and medium-
voltage grid. It ensures secure and
reliable electricity delivery to end
users and facilitates grid access in
accordance with regulatory standards
and EU-compliant procedures.

4.2.3. Research and Academic Institutions, NGOs and Civil
Society

This group (see Table 3) provides the intellectual foundation, innovation, and social oversight for
the energy sector. They are crucial for addressing complex technical and societal challenges.
Research institutions are at the forefront of developing new energy technologies and educating
the next generation of professionals, focusing on advanced concepts such as the digital twin to
model and optimize energy systems. Centres for technology transfer help bridge the gap
between academic research and commercial application, focusing on smart energy systems.
Non-governmental organizations and civil society groups empower citizens and small
businesses to participate directly in the energy transition. They focus on community-owned
renewable energy projects, promoting local social and economic benefits. These organizations
are essential for advocating sustainability, influencing policy, and ensuring that the transition to
a cleaner energy system is socially equitable.

Table 3: List of Research and Academic institutions

Design, construction and
commissioning of photovoltaic

Greece systems. Sunlight Group
North Centre for technology transfer
Macedonia  and innovations INNOFEIT
School of Electrical Engineering, University of
Serbia Research Belgrade (Department of Power Systems)

Faculty of Technical Sciences, University of Novi
Sad (Department of Energy and Process

Serbia Research Engineering)
Serbia Research Institute Nikola Tesla
Serbia Research Faculty of Architecture, University of Belgrade
Serbia NGO ICT Net

Faculty of Electrical Engineering, University of
Slovenia Research Ljubljana

Faculty of Electrical Engineering and Computer
Slovenia Research Science, University of Maribor
Slovenia Research Institute for Corporative Security Studies
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4.2.4.

Industry and Business Associations

The industry and business associations act as a collective voice for their members, representing
their interests in policy debates and providing a platform for collaboration. They are essential for
ensuring that the concerns and expertise of specific industries are heard by policymakers. Such
influential associations represent a wide range of energy companies, from producers to retailers.
It actively participates in legislative discussions and promotes the interests of the sector.

By speaking with a unified voice, these associations can advocate supportive policies, such as
clear regulations and financial incentives, which are vital for the growth of new technologies like
photovoltaics. These organizations play a key role in promoting industry standards, fostering
networking among members, and driving the overall competitiveness of the energy sector.

Table 4: The Stakeholders of Industry and Business Associations

Bosnia and
Herzegovina

Bosnia and
Herzegovina
Greece
Greece

Greece

(0)] (0)]
= =
[0} [0}
(1) o
(@) (@)
o o

Greece
North
Macedonia
North
Macedonia
North
Macedonia
North
Macedonia
North
Macedonia
Serbia
Serbia
Serbia
Serbia
Serbia
Serbia
Slovenia

Project Acronym —

Engineering and
Construction

Design, construction and
commissioning of
photovoltaic systems.
Electricity Supplier
Electricity Supplier

Industry Association
Engineering and
Construction
Engineering and
Construction
Engineering and
Construction
Design, construction and
commissioning of
photovoltaic systems.
Engineering and
construction
Engineering and
construction
Engineering and
construction
Engineering and
construction
Engineering and
construction
Regional company
Market operator
Industry

SME

SME

SME

Photovoltaic Power Plants

GOTOTWIN

"Elnos Group" Banja luka

" Suvego Smart Solutions" doo Sarajevo

PPC or DEH (Public Power Corporation)
HERON

HELAPCO (Hellenic Association of Photovoltaic
Companies)

TERNA Energy
Siemens Hellas

Mytilineos

Sunlight Group

Intebako

Solar Spektar AG
ARESE Solutions
THOR Windpark Bogoslovec

Megaspower

Security Coordination Centre, SCC
SEEPEX a.d. Beograd

Post of Serbia

EMS Services Belgrade
Meter&Control d.o.o

TeamCAD

SONCE energija d.o.o.
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Hydro Power Plant
. Slovenia association Dravske elektrarne Maribor
Hydro Power Plant
. Slovenia association SoSke elektrarne Nova Gorica
- Slovenia Chamber association Energy Industry Chamber of Slovenia
- Slovenia Heavy Energy User Steklarna Hrastnik
4.2.5. Innovation and research projects

A further dimension of stakeholder engagement has been the systematic mapping and alignment
with related EU and national projects, which is tracked by the Project and initiatives list (Table 5).
To date, the consortium has identified and catalogued more than 20 ongoing or recently
completed projects of direct relevance to GOTOTWIN. These projects were classified by
programme (Horizon 2020, Horizon Europe, national funding, or cooperation frameworks such as
INTERREG) and by thematic overlap (e.g., energy data spaces, flexibility, digital twins, storage,
smart grids, and community energy). Importantly, in more than half of these projects,
GOTOTWIN partners or their associated partners are already directly involved (e.g., EnerTEF,
Dedalus, ENPOWER, ENERSHARE, STREAM, i-STENTORE, STUNNED, InterPED, SynGRID), creating
a valuable overlap that elevates collaboration beyond ad-hoc networking towards structured
cooperation and knowledge transfer.

Table 5: List of Projects and Initiatives
#  Project Name

EU/N Work/Tender
ation Programme
al

[0 EnerTEF EU Horizon 2020 https://www.enertef.eu/
"] Dedalus EU Horizon 2020 https://dedalus-horizon.eu/
[ ENPOWER EU Horizon 2020 https://www.enpower-project.eu/
1 ENERSHARE EU  Horizon Europe
{5 Crete Vvalley EU  Horizon 2020
[ i-STENTORE EU  Horizon 2020
STREAM EU  Horizon 2020
1 Bridge Horizon 2020 EU  Horizon 2020 https://h2020-bridge.eu/
[0 TwinEU Horizon Europe https://twineu.net/
m PV Smile EU Horizon Europe Will start in 2025
H STUNNED EU Horizon Europe https://cordis.europa.eu/project/id/101172
968
[F1 InterPED EU Horizon Europe https://interped.eu/
H OMEGA-X EU Horizon Europe https://cordis.europa.eu/project/id/101069
287

28 pLATOON EU Horizon 2020 https://cordis.europa.eu/project/id/872592
H IRI2-OIE Natio European Regional  https://www.croris.hr/projekti/projekt/8283

nal Development Fund
H REANIMATION Natio NPOO - 2021.-

nal 2026.
SynGRID EU HORIZON https://www.syngrid-project.eu/
5] PROSPECT EU  BILAT
H Danube Indeet EU  INTERREG 2021.-

2027.
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https://www.croris.hr/projekti/projekt/8283
https://www.syngrid-project.eu/

From the mapping presented in Table 5, 19 projects were identified where at least one
GOTOTWIN partner or associated partner has a formal role. Those projects represent strategic
monitoring targets for synergies and cross-learning. This degree of overlap is a significant asset:
it enables early alignment of standards and architectures (e.g., digital twins, energy data spaces),
exchange of lessons learned from pilots, and the potential for joint dissemination or exploitation
actions across project clusters. The inclusion of GOTOTWIN in broader European cooperation
initiatives such as the BRIDGE platform and links with flagship initiatives like TwinEU further
strengthen this positioning.

This structured engagement with the European R&I ecosystem ensures that GOTOTWIN is not

developed in isolation but as part of a broader innovation fabric, maximising interoperability,
reusability, and eventual uptake of project results across multiple domains.
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5. Regional Collaboration Networks

This section presents the local collaboration networks of each partner country participating in
GOTOTWIN. Each consortium partner has prepared a description of the current situation in their
national context, outlining the key actors, existing cooperation mechanisms, and the role of
universities, utilities, regulators, industry, and civil society in supporting the energy transition.

The aim is to capture how partners are embedded within their local ecosystems and how these
networks contribute to the project’s objectives. By documenting national-level collaborations,
the consortium ensures that GOTOTWIN builds on established links while identifying
opportunities to strengthen cooperation and share best practices across countries.

5.1. Bosnia and Herzegovina

The University of Banja Luka is a recognized academic and research institution in Bosnia and
Herzegovina, with a strong focus on power engineering education and development,
implemented through its member institution, the Faculty of Electrical Engineering. Through its
programs, the faculty provides expertise in key areas such as power systems, electrical machines,
drives, converters, renewable energy sources, and energy efficiency—supporting the entire
electricity value chain.

The faculty maintains long-standing cooperation with power utilities (Transmission System
Operator Elektroprenos, Distribution System Operator Elektrokrajina), industrial partners
(Elnos Group), and public and regulatory bodies (Ministry of Energy and Mining), enabling
practical training and real-world project experience for students and researchers and providing a
foundational network for the GOTOTWIN project. Teaching is delivered by local and visiting
experts, while laboratory and field work are conducted in collaboration with industry
stakeholders.

The Faculty of Electrical Engineering organizes the International Symposium on Industrial
Electronics and Applications (INDEL) — www.indel.etfbl.net, as well as the national Symposium on
Energy Efficiency (ENEF) — www.enef.etfbl.net.

In addition to academic programs, the University is actively engaged in applied research,
development projects, and capacity-building initiatives aimed at strengthening the regional

energy sector.

A summary of the networking activities of the UBL with stakeholders is given in the
Communication and Dissemination Activities Report.

“Union of Energy Specialists of the Republic of Srpska" is NGO which gathers stakeholders from
energy sector. This organization provides feedback on policy and regulatory challenges.

5.2. Croatia

Croatia’s energy sector is structured around a network of national associations, state-owned
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enterprises, and regulatory bodies that ensure secure system operation and regional
cooperation. The sector combines electricity production from hydro, thermal, and renewable
sources with strong regional interconnections, balancing national priorities with EU energy
policy. A common regulatory framework, active participation in European associations, and
cross-border market integration define Croatia’s energy system.

The central role in transmission system operation is held by HOPS (Hrvatski operator prijenosnog
sustava), Croatia’s Transmission System Operator (TSO). HOPS manages the high-voltage grid
and ensures secure electricity transmission across the country, as well as balancing imports and
exports through interconnections with Slovenia, Hungary, Serbia, and Bosnia and Herzegovina.
HOPS operates under the oversight of the national regulator and coordinates closely with
ENTSO-E for cross-border market harmonization.

HEP Group (Hrvatska elektroprivreda) is Croatia’s state-owned energy company and the
country’s dominant electricity producer, supplier, and distributor. Within HEP Group:

Regulatory and service functions:
e HEP ELEKTRA d.o.o. — sole provider of universal electricity supply service for households
and guaranteed customers.
e HEP-ODS (Distribution System Operator) — manages electricity distribution, metering,
billing, and network maintenance.
e HEP-Supply (HEP Opskrba d.o.0.) — supplies electricity, heat, and gas.

Generation and trading:
e HEP Proizvodnja d.o.0. — manages electricity and heat production from hydro, thermal,
and renewable plants.
e HEP-Trgovina d.o.o. — engaged in electricity and gas trading on domestic and
international markets.

Joint ventures:
® NE Krsko d.o.o. — Nuclear Power Plant Krsko, jointly owned (50/50) by HEP (Croatia) and
GEN Energija (Slovenia).

The regulatory body, HERA (Hrvatska energetska regulatorna agencija), enforces national and EU
energy rules, oversees market competition, consumer protection, and tariff structures. HERA
also ensures compliance with renewable energy targets and integration of distributed generation
into the grid. The presence of ACER’s (Agency for the Cooperation of Energy Regulators)
regulatory framework is also crucial, as HERA cooperates closely with ACER on EU-wide energy
policy implementation.

HROTE (Hrvatski) is responsible for organizing the electricity and gas market in Croatia, as well as
implementing incentive schemes for renewable energy sources (RES) and cogeneration. It plays a
central role in integrating RES into the national grid and ensuring financial settlement for feed-in
tariffs and premiums. HROTE also manages the ECO Balance Group, which aggregates RES
producers and provides balancing responsibility for them within the electricity system.

In addition to HEP, a significant share of new renewable capacity (wind, solar, biomass) is
developed by private investors. These companies are often grouped under the Renewable
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Energy Sources of Croatia (OIEH) association, which represents their interests in policy
discussions and market integration. All private RES producers who receive support schemes or
operate under specific RES programs are included in HROTE’s ECO Balance Group, which ensures
their market integration and reduces balancing risks.

CROPEX (Croatian Power Exchange) is Croatia’s national power exchange, jointly established by
HROTE and HOPS. It operates the day-ahead and intraday electricity markets, providing
transparent price signals and enabling integration into the EU single electricity market. CROPEX is
a member of the European Multi-Regional Coupling (MRC), allowing cross-border electricity
trading with neighbouring markets.

On the industry side, the Croatian Chamber of Economy — Energy Association (Hrvatska
gospodarska komora, HGK) provides a platform for Croatian energy companies to collaborate
with European and global associations such as Eurelectric and the World Energy Council (WEC),
strengthening Croatia’s voice in international policy discussions and knowledge-sharing
initiatives.

5.3. Greece

The University of Western Macedonia plays an active role in education and research in the field
of energy through its Department of Computer and Electrical Engineering. Due to its
geographical location in the region of Western Macedonia, where lignite-fired power plants are
located, which are tending to be replaced by renewable sources, its contribution to energy
research is even more significant.

It has established long-term partnerships with key stakeholders such as:

e Power utilities (e.g., Transmission System Operator IPTO, Distribution System Operator
HEDNO S.A., Transmission System Operator in the Balkans SEleNe CC),

e Industrial entities regarding engineering and construction (e.g., TERNA Energy, Siemens
Hellas, Mytilineos), and regarding design, construction and commissioning of
photovoltaic systems (e.g., Sunlight Group, Helios Energy, EUNICE Energy Group),

e Electricity suppliers (e.g., Public Power Corporation PPC, HERON),

e Government and regulatory bodies (e.g., Ministry of Energy and Energy, Regulatory
Authority for Energy, Waste and Water-RAE), and

e Public sectors/local authorities (e.g., Municipality of Servia, Municipality of Kozani,
Region of Western Macedonia).

The university contributes to the dissemination of knowledge about emerging energy
technologies and applications, offering also a postgraduate program to train HEDNO personnel
in these fields. Beyond education, the University actively participates in applied research,
development initiatives, and capacity-building programs that contribute to the advancement of
the regional energy sector, in collaboration with the aforementioned stakeholders. Moreover,
joint research activities with the Power Public Corporation (PPC) concern the application of new
storage technologies (e.g. gravity storage systems, hydro-pump systems, etc.) in the
decommissioned lignite power units in the region.
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A summary of the networking activities of the UoWM with stakeholders is given in the
Communication and Dissemination Activities Report.

5.4. North Macedonia

The network of relevant stakeholders in North Macedonia spans the quadruple helix, including
government, industry, academia, and civil society. At the governmental and regulatory level, the
Ministry of Energy, Mining and Mineral Resources is a key authority responsible for energy
policy formulation, regulatory oversight, and strategic planning. The Ministry ensures
coordination across electricity markets, renewable energy deployment, and energy efficiency
programs, while providing the institutional framework for aligning national priorities with EU
directives and regional cooperation efforts.

Supporting the implementation of energy policy are the major companies. AD ESM — Elektrani
na Severna Makedonija is the state-owned generation company operating a portfolio of
thermal, hydro, and renewable assets. It plays a central role in ensuring security of supply and
managing the decarbonisation of national generation. MEPSO, the national Transmission System
Operator, is responsible for real-time system operation, network planning, and transmission
infrastructure development. It enables secure integration of renewables, coordinates with
regional TSOs, and ensures compliance with European network codes. Elektrodistribucija is the
distribution system operator, responsible for development, maintenance and operation of the
medium and low voltage distribution grids across North Macedonia. EVN Elektrani, a subsidiary
of EVN Macedonia, operates 11 small hydropower plants and contributes to the decentralised
renewable generation mix. All four companies, ESM, MEPSO, Elektrodistribucija and EVN
Elektrani, stand to benefit significantly from the deployment of digital twin technologies, which
would enable optimisation of asset performance, predictive maintenance, and more accurate
scenario planning. Additionally, digital twins would support real-time monitoring, integration of
variable renewables, and improved coordination with regional and European energy systems,
thus strengthening the flexibility, reliability, and decarbonisation of the electricity sector.

The industrial layer of the network is composed of several engineering and construction firms
that drive the expansion of renewable energy infrastructure. Intebako, Solar Spektar AG, ARESE
Solutions, and KMG EOL KVAZAR are involved in the full project lifecycle of photovoltaic
systems, including design, construction, monitoring, and maintenance. THOR Windpark
Bogoslovec contributes to technology diversification through the development of utility-scale
wind power. Megaspower is active in deploying integrated PV and battery storage systems,
addressing local flexibility needs and enhancing self-consumption. Powerview applies digital twin
technologies for power system monitoring and control, supporting predictive analytics, remote
diagnostics, and enhanced asset management.

Academic and research capabilities are anchored by INNOFEIT, the Center for Technology
Transfer and Innovations at the Faculty of Electrical Engineering and Information Technologies
(UKIM). INNOFEIT operates as the interface between research and application, with expertise in
distributed energy systems, energy planning and optimisation, energy analytics, and storage. It
plays an important role in knowledge transfer, capacity building, and co-development of
solutions with industry and utilities. North Macedonia is also active in EU-level collaborative
initiatives, which connect the national network to broader European innovation ecosystems.
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Through participation in BRIDGE Horizon 2020, national stakeholders engage in knowledge
sharing and methodological alignment in areas such as smart grids, energy storage, and
digitalisation. The country aligned with the activities of TwinEU, which supports the creation of a
pan-European digital twin of the electricity system. This enhances interoperability, data
harmonisation, and coordinated infrastructure planning across borders.

The current configuration reflects a high degree of functional complementarity. The Ministry
provides policy direction and regulatory coherence, while ESM and MEPSO ensure system-level
capacity and operational control. Private firms bring implementation expertise and technology
deployment, while INNOFEIT ensures the flow of research-based innovation. European initiatives
provide access to funding, best practices, and harmonised methodologies.

5.5. Serbia

The Institute Mihailo Pupin (IMP, www.pupin.rs) is a leading Serbian R&D institution in
information and communication technologies, where projects of critical national importance
have been conducted, including power systems for different parts of the electricity value chain.
Hence, long-term collaboration exists with the main stakeholders (EPS Electric Power Industry of
Serbia and EMS Elektromreza Srbije, Elektrodistribucija Srbije), as well as with individual
companies that support the electricity market (SEPEX and Security Coordination Centre, SCC).
The IMP commercial activities in the energy sector can be summarized as follows:

® Generation: Several generations of SCADA systems developed in the Institute were
especially designed for large and geographically distributed managing facilities in the
electric power industry, including hydro and thermal power plants. Nowadays, IMP in
cooperation with EPS manages almost 80% of thermal power plant facilities and almost
100% of hydro power plant facilities, please check https://www.pupin.rs/en/products-
services/process-management/dcs/.

e Transmission: IMP has deployed in EMS a solution for monitoring the EMS transmission
network, as well as for balancing the whole Serbia-Macedonia-Montenegro Regulation
Block, see for instance the paper Implementation and Testing of AGC SMM Control Block
in NDC in Serbian TSMO within the Project of Modernisation and Upgrading of Existing
SCADA/EMS System, https://trivent-publishing.eu/pdfdownload/21.Mirelaureviu.pdf
Since 2015, IMP has collaborated intensively with EMS for provision of different tools and
solutions for the national and regional dispatching centers in Serbia and Monte Negro.
IMP has been involved together with EMS and SCC in two EU projects, R2D2 (see
https://www.pupin.rs/en/2025/07/mihajlo-pupin-institute-innovation-and-collaboration-
within-the-r%c2%b2d%c2%b2-project/ ) and TRINITY.

e Distribution: The collaboration of IMP with the DSO sector is less intensive than with the
previous two segments (generation and transmission). However, in the last ten years IMP
targets also this segment because of the installation of PV systems where DSOs have an
important role, as well as the possibilities given by the EU and national law for forming
energy communities.

The GOTOTWIN project was presented to our industrial partners, e.g. meeting with EPS in
September 2024, several meetings with Post of Serbia related to a new energy community
project, etc. More about the stakeholders from Serbia and the Region involved in commercial
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projects with IMP can be found here, https://www.pupin.rs/reference/

Being part of the University of Belgrade, the Institute has excellent cooperation with other
academic partners, such as the School of Electrical Engineering and the Institute Nikola Tesla
(INT). Many scientific events have been organized together in the past, for instance:

e |MP actively contributes to the organization of the annual TELFOR conference organized
by ETF (presenting papers and promoting IMP solutions via a booth);

e INT researchers benefited from collaboration with EU partners in SINERGY project led by
IMP (e.g. visited the partner abroad, write proposals together, presented papers at the
SINERGY Conference).

Furthermore, the Institute Mihailo Pupin is a relevant actor in the CIGRE community and
contributes to the activities in Serbia and the Region, for instance, please check:

e Fifth Regional CIGRE Conference for Southeast Europe (CIGRE South East European
Regional Council, SEERC 2025) held in Sarajevo, Bosna and Herzegovina,
https://www.pupin.rs/2025/06/institut-mihajlo-pupin-na-cigre-seerc-2025-2/

® CIGRE Serbia 2025 Conference held on Kopaonik, Serbia,
https://www.pupin.rs/en/2025/06/participation-of-imp-at-cigre-2025-12-papers-and-
active-involvement-in-expert-panels/

A summary of the networking activities with stakeholders is given in the Communication and
Dissemination Activities Report.

5.6. Slovenia

Slovenia’s energy sector relies on a network of associations and communication mechanisms
that ensure regional coordination and efficient operation. This system balances the interests of
state-owned enterprises, private companies, and regulators. Key to this collaboration are formal
agreements, shared infrastructure, and a common regulatory framework.

Key national players and associations

Regional and international coordination is primarily managed by ELES, the nation's combined
transmission and distribution system operator. ELES uses advanced communication networks to
monitor the entire grid in real-time, balancing power supply from major producers and national
demand. It also manages crucial cross-border electricity flows by coordinating with neighbouring
system operators from Italy, Austria, Hungary, and Croatia. This technical coordination is
complemented by the regulatory oversight of the Energy Agency (AGEN-RS), which enforces
national and EU rules, ensuring fair competition and consumer protection. Slovenia’s energy
sector is also deeply integrated into the European framework through its participation in bodies
like the Agency for the Cooperation of Energy Regulators (ACER) and ENTSO-E, which facilitates
cross-border cooperation and the harmonization of market rules.
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Figure 1: Role of ELES (source ELES web page).

Figure 1 shows how associations of DSO, TSO border links and energy producers are
collaborating:

HSE, the state-owned holding or association, is Slovenia's largest electricity producer, specializing
in power generation from hydro and thermal power plants. It encompasses key subsidiaries like
Dravske elektrarne Maribor (DEM), Sogke elektrarne Nova Gorica (SENG), and TES
(Termoelektrarna Sostanj), which operates the country's largest thermal power plant. These
hydro power plant operators often collaborate through associations to manage water resources,
flood control, and sustainable energy production.

GEN is another major energy association in the Slovenian electricity market, involved in
electricity trading and supply. It operates Nuklearna elektrarna Krsko (NEK), Slovenia’s sole
nuclear power plant, in a 50% partnership with Croatia. GEN also oversees direct supply to large
consumers and has its own closed distribution systems, as seen in the diagram with subsidiaries
like HESS, SEL, and TEB.

The central hub of this network is ELES, the country's Electricity Transmission System Operator.
As shown in the diagram, ELES manages the high-voltage transmission network, connecting
power producers from both HSE and GEN-I, as well as with neighbouring countries. ELES ensures
the stability and reliability of the entire electricity grid, acting as the crucial link between
generation and distribution.

SODO (Slovenia's Electricity Distribution Network System Operator) managed the lower-voltage
distribution network, but its functions were merged with ELES in late 2023. The diagram shows
SODO connected to ELES, representing its role in receiving power from the transmission network
and distributing it to local/regional distribution operators Elektro Celje (EL CE), Elektro Gorenjska
(EL GO), Elektro Ljubljana (EL LJ), Elektro Maribor (EL MB), and Elektro Primorska (EL PR). This
merger created a more integrated and efficient system for managing both transmission and
distribution.
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International association collaboration

It’s necessary to point out that the presence of the European Union Agency for the Cooperation
of Energy Regulators (ACER) headquarters in Ljubljana highlights Slovenia's central role in
European energy policy. ACER works to ensure the proper functioning and integration of
European energy markets. Additionally, organizations like the Energy Industry Chamber of
Slovenia (EICS) are members of European and global associations such as Eurelectric and the
World Energy Council (WEC), giving Slovenian energy stakeholders a voice in international
discussions and a platform for knowledge exchange.
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6. Activities

This section presents the activities undertaken by the consortium to initiate and strengthen
engagement with identified stakeholders. The aim of these activities is to establish dialogue,
build trust, and secure collaboration that will support the successful implementation of
GOTOTWIN.

6.1. Plan and Engagement strategies

The stakeholder engagement plan is designed as a comprehensive approach to ensure broad
involvement, effective communication, and long-term collaboration. In the GOTOTWIN
Description of Work, an initial set of stakeholders was identified in the form of associated
partners. This deliverable provides further details on these partners and clarifies their specific
roles within the project.

Beyond the initial list, the consortium has also identified additional potential stakeholders,
including relevant projects and initiatives that will be actively monitored throughout the
project’s lifetime to capture synergies and opportunities for cooperation. Several stakeholders
have expressed interest in staying informed about GOTOTWIN developments or collaborating at
a specific level. For such cases, the consortium has prepared a Declaration of Collaboration,
which formalises their engagement. To date, this declaration has already been signed by several
partners, ensuring structured interaction and mutual benefits.

6.1.1. MEPSO, associated with FEEIT (AO1)

In the GOTOTWIN project, MEPSO (Macedonian Power System Operator) and INNOFEIT (Centre
for Technology Transfer and Innovations at the Faculty of Electrical Engineering and Information
Technologies — FEEIT) serve as associated partners, bringing complementary expertise essential
for the development and deployment of the digital twin platform in the energy sector of North
Macedonia. MEPSO, as the national transmission system operator, provides high-quality datasets
on electricity generation, transmission, distribution, grid infrastructure, energy flows, and
operational parameters, enabling the integration of accurate and real-time information into the
platform. Its operational expertise is crucial for validating and testing the platform’s ability to
accurately simulate and analyse the power system, ensuring that results are reliable for
operational and strategic decision-making. MEPSQ’s deep knowledge of grid stability, market
operations, regulatory frameworks, and operational challenges informs the design of realistic use
cases and scenarios, ensuring that the platform addresses context-specific needs. Through active
participation in piloting and implementation, MEPSO evaluates the platform’s performance and
its potential to improve operational efficiency, resilience, and system planning.

6.1.2. INNOFEIT, associated with FEEIT (AO2)

INNOFEIT complements MEPSO’s role by contributing expertise in renewable energy
technologies, innovation, and capacity building. With its role at the intersection of academia,
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industry, and technology transfer, it focuses on training, knowledge exchange, and the transfer
of digital twin methodologies for renewable energy systems. INNOFEIT develops capacity-
building activities to equip engineers, researchers, and operators with the skills needed to use
and adapt the platform, while also exploring its application for integrating higher shares of
variable renewable generation into the grid. Leveraging its collaborative network, INNOFEIT
connects GOTOTWIN with other research and innovation initiatives, fostering synergies that
enhance its reach and impact.

Together, MEPSO and INNOFEIT ensure that the digital twin platform is both operationally
relevant and supported by strong technical expertise, enabling its successful adaptation and
long-term sustainability.

6.1.3. The ComSensus, associated with JSI (AO3)

ComSensus d.o.0., founded in 2011 and headquartered in Ljubljana, Slovenia, is a deep-tech
SME with a strong focus on innovation and applied research in the fields of loT, Digital Twins,
and tailor-made digital solutions for the energy sector, including DSOs, TSOs, and energy
providers. The company’s multidisciplinary team of researchers and engineers—about one third
of whom hold PhDs—continuously develops advanced technologies that bridge the gap between
academic research and industrial application. Their expertise spans embedded hardware and
software, Al-driven analytics, prototyping, and end-to-end digital transformation, delivering
solutions for both retrofitting legacy infrastructures and implementing new, cyber-physical
systems.

ComSensus brings its expertise in loT and Digital Twin solutions to GOTOTWIN, supporting the
development of the project's energy platform. The company is actively engaged in numerous EU-
funded research and innovation projects, such as 10T-NGIN, ASSIST-loT, and the REACH
Incubator, where it develops pioneering applications ranging from demand-response analytics
for energy communities and fault localization in smart grids to intelligent personal protective
equipment and smart textiles. This strong involvement in European collaborative initiatives
underscores the company’s role as a vital link between academia and industry, enabling the
transfer of cutting-edge knowledge into impactful, real-world solutions for energy,
manufacturing, and beyond.

6.1.4. Power Public Corporation S.A., associated with UoWM
(AO4)

Power Public Corporation (PPC) was founded in 1950 and has been listed on the Athens Stock
Exchange since 2001. It is the leading electricity generation and supply company in Greece, with
activities in the generation, distribution and sale of electricity to consumers. It is the largest
electricity supplier in Greece, serving approximately 5.6 million customers throughout the
country. It is also the largest power generation company in Greece with a total capacity of 11.1
GW including thermal, hydro and RES power plants.

HEDNO S.A., its 51% subsidiary, is the owner and operator of the electricity distribution network
of Greece with a Regulated Asset Base of c. € 3 bn. PPC is now the largest clean energy company
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in South-East Europe with 4.7 GW production capacity from renewables and projects of 2.8 GW
in the “under construction” or “ready to build” stage with a project pipeline of 20 GW.

PPCis highly involved in large PV systems installation especially in the region of Western
Macedonia due to the Post-Lignite Era and under the attempt to substitute a part of the power
capacity by coal power plants with RES generation. Thus, they are expected to contribute to the
DT platform development due to large experience in PV systems operation and also to exploit its
functionalities for the new PV power plants that are planned to be installed.

6.1.5. Municipality of Servia associated with UoWM (AQO5)

The Municipality of Servia is located in the southeast part of the region of Western Macedonia
and is one of the largest municipalities in the region. The implementation of the Just Transition
Plan in the region includes actions for the municipality especially regarding RES installation,
capacity building for the workforce and entrepreneurial enhancement. The current situation
about RES installation in the region is as follows:

1. Approximately 530 MWp of PV power systems already installed. An additional capacity of
300 MWp is pending for installation (submitted proposals under evaluation).

2. Approximately 185 MW of WP power systems already installed. An additional capacity of 83
MW is pending for installation (submitted proposals under evaluation).

3. The hydro-power power plant with a nominal capacity of 375 MW is located in the region of
the municipality of Servia.

The Municipality of Servia will be greatly benefited by the project’s DT platform since this will
provide them with the capability of adopting the new forecasting models in the RES installation
in the region. Also, the Municipality is active in establishing an Energy Community and given the
limited energy (electricity) space in the region the DT platform will help identify the potential for
further RES installation.

6.1.6. Energy Platform Living Lab (EPLL), associated with
UNIZGFER (AO6)

Energy Platform Living Lab (EPLL) is an independent non-profit association engaged in
promoting energy solutions in South-East Europe through a network of utilities, agencies,
industries and academia. EPLL’s founding partners are the Faculty of Engineering of Rijeka,
Faculty of Electrical Engineering and Information Technologies of Skopje and Faculty of
Mechanical Engineering and Computing of Mostar. The mission of the living labs is to create
bespoke approaches to territorial sustainable development overcoming challenges creating a
synergy between academia, local community and the real sector.
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6.1.7. The University of Rijeka, Faculty of Engineering (RITEH),
associated with UNIZGFER (AQ7)

The Faculty of Engineering (RITEH) is an essential institution in science and higher education that
helps several surrounding counties in their energy development. On the first place there is Istria
County. Together with EPLL, RITEH produced a development strategy in the energy sector for this
county and has very strong ties with it. Nowadays, especially after May elections, ties to
Primorsko-Goranska County are developed in the decarbonization and energy sector. Of course,
connections to Rijeka are always very strong where, also together with EPLL, RITEH works on
decarbonization plan for Energo company owned by Rijeka city. There are plans for several
rather big solar power plants to be built in those two counties to enable power system
stabilization, especially during tourist season. RITEH, together with EPLL will participate in their
development thus becoming a perfect collaborator in GOTOTWIN project. RITEH also participate
in project North Adriatic Hydrogen Valley that also opens lots of interesting possibilities since
generation of hydrogen needs green electrical energy — perfect for solar power plants.

6.1.8. ICT Network, associated with IMP (AOS8)

ICT Network is a Serbian Centre of Innovation Excellence. It serves as a national centre within
information and communication technologies with the aim of engaging initiatives for the
advancement and development of businesses and workforce. It serves as a unique point of
access of business community, ICT industry, labour market and education system throughout
Serbia, all with the goal of creating of highly skilled and available workforce, the existence of
which is essential for successful development of ICT in Serbia.

In the past, the association took part in the organization of study tours, international
conferences and networking events.

6.1.9. Elnos group, associated by UBL (AQ9)

ELNOS Group has more than 75 years of international experience in electrical engineering and
power infrastructure. As a key regional and European player, ELNOS specializes in the
construction, reconstruction, and modernization of facilities up to 400 kV, including power
stations, transmission and distribution networks, industrial plants, and complex electrical
installations.

ELNOS’s expertise supports the project by providing practical insights into the implementation of
advanced technologies and ensuring that the digital twin platform reflects the operational
requirements of real energy systems. With its long-term commitment to sustainable growth and
innovation, ELNOS contributes to the development of use cases that address evolving needs in
the energy sector, strengthening the platform’s technical robustness and practical applicability.
Through its role, ELNOS ensures that the GOTOTWIN platform is technologically advanced,
operationally relevant, and firmly grounded in real-world power system challenges.
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6.2. Engagement activities and achievements

The consortium has undertaken a structured set of engagement activities to ensure active
involvement of stakeholders, facilitate the collection of requirements, and promote the
GOTOTWIN project and its results.

6.2.1. GOTOTWIN Workshops

A key highlight was the successful stakeholder workshop held in Kozani, organised alongside a
project meeting. This event provided an opportunity to present project progress, exchange views
with regional stakeholders, and validate preliminary requirements. The GOTOTWIN Workshop
was organized by the University of Western Macedonia (Greece) as a 2-days event on the 15%-
16™ of May in Kozani (Greece) at the University Campus. The 1% day was devoted to an extensive
discussion among the project partners aiming to specify the Digital Twin (DT) platform design
and development. The technical requirements have been decided based on the respective
specifications that are currently embedded in the Living Labs of the project partners that will be
integrated in the platform. A clear pathway towards the implementation of a complete DT
platform to host different types of RES (PV, wind, hydro) has been defined. The 2" day of the
workshop was structured to host two open floor discussion panels (broadcasted via Teams)
aiming to identify barriers regarding the adoption of DT technology in the RES sector and also to
form policy recommendations towards the wider adoption and application of the DT technology
in the Adrion region. Special guests coming from stakeholders with various profiles in the energy
sector were invited and participated in these 2 discussion panels. In the 1%t one specialists
coming from the Hellenic Electricity Distribution Network Operator (HEDNQ), the Independent
Power Transmission Operator (IPTO), the Public Power Corporation, and the Digital Innovation
Hub of Western Macedonia, were asked to depict barriers regarding the integration of DT
solutions to the current structure and infrastructure background and also to propose ways on
moving forward in order to exploit the capabilities provide by the DT approach.

The 2™ discussion panel was focused on identifying regulatory and legislative gaps regarding the
widespread adoption and implementation of DT solutions in the energy sector and more
particular in RES solutions. Specialists coming from the Regulatory Authority for Energy, Waste
and Water (RAAEY), the Institute of Energy Development and Transition to Post- lignite Era, the
Network of Energy Communities of Western Macedonia "O®eAOz", and with expertise
Financial/Commercial Business Law, highlighted sensitive aspects concerning the application of
DT technology in the energy sector with emphasis on data sharing and data privacy. The panel
discussion was fruitful in depicting crucial aspects when DT technologies are expected to be
applied in filed conditions and in particular for real-time applications.

In a more detailed analysis, the 1% session began with a comprehensive overview of regional
needs and opportunities, highlighting how digital twins could support real-time visibility,
operational efficiency, and grid flexibility in increasingly decentralized energy systems. The
roundtable, brought together key voices from academia, regulators, industry, and civil society,
each offering unique perspectives on the adoption of digital twins and related digital
infrastructure.

Across all interventions, several critical challenges emerged:
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1. Cybersecurity & Data Privacy — The proliferation of loT and smart metering devices
creates vulnerabilities that demand robust, secure-by-design solutions. While GDPR
offers a foundation, additional sector-specific safeguards are needed.

2. Data Governance & Ownership — Ambiguity around who controls, accesses, and benefits
from energy data hampers innovation and trust. The upcoming EU Data Act (September
2025) is seen as a milestone in addressing these concerns.

3. System Integration & Interoperability — Legacy infrastructure, fragmented standards,
and incompatible platforms pose barriers to real-time communication and automation,
underscoring the urgent need for harmonized frameworks and shared semantics.

4. Legal and Regulatory Fragmentation — Delays in transposing EU directives, coupled with

unclear institutional responsibilities, discourage investment and innovation. There is a call

for clearer rules, streamlined procedures, and regulatory coherence.

5. Stakeholder Engagement & Digital Inclusion — As digitalization reshapes energy models,
it's essential to involve not only utilities and operators but also local governments,
citizens, and communities. Without inclusive policies, digital progress risks widening
existing inequalities.

6. Cost & Institutional Capacity — The high upfront investment in digital infrastructure,
coupled with a shortage of trained personnel—especially in local authorities—continues
to impede the adoption of digital solutions.

Legal frameworks across participating countries vary in maturity. While most have aligned with
broader EU energy and data regulations, none yet explicitly regulate digital twins, though
national strategies often support digital transformation. Greece appears most advanced in
aligning legal instruments with EU digitalization policies, while other countries are still building
foundational strategies.

The 2" session further emphasized the regulatory enablers and risks of digital energy. Topics
included liability, intellectual property, communication protocols, and legal responsibilities in
managing real-time energy data. The discussion identified cybersecurity, legal clarity on data
access, and inclusive regulatory design as urgent priorities.

The roundtable discussion brought additional depth, with experts including from regulatory
authorities, local government, engineering, law, who collectively stressed the need for:

e Timely transposition of EU directives with performance benchmarks.

e Participatory governance models that involve citizens and local authorities.

e Clear legal definitions of data access and ownership.

e Institutional capacity-building, particularly at the municipal level.

Key Recommendations Moving Forward:

e Strengthen cybersecurity through encryption, monitoring, and privacy-by-design systems.

e Harmonize digital energy regulations across EU member states and neighbouring regions.

e Foster collaboration through shared platforms where stakeholders can co-simulate and
exchange data.

e Support open-source and scalable cloud-based digital solutions.

e Advance public awareness and engagement through education and transparent policies.

o Establish digital one-stop shops to streamline regulatory and administrative procedures.

e Ensure energy justice and digital inclusion are central to the transition.
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In summary, the workshop reinforced that digitalization—especially through tools like digital
twins—is not simply a technical upgrade, but a multi-dimensional shift involving legal,
institutional, social, and technological transformation. Success will depend on collaborative
governance, regulatory innovation, and a commitment to inclusivity across all levels of the
energy system.

Building on this success, a similar stakeholder engagement event is planned to take place in
Ljubljana in November shouldering the project meeting and the Mid-term hands-on digital twin
platform implementation workshop, with a broader outreach to national and international
participants. In particular, GOTOTWIN is considering partnering with some other related
international projects with the aim to create a focused dissemination, networking and
engagement opportunity in the areas of digital twins and renewable energy sources.

6.2.2. Stakeholder list and engagement

To systematise the engagement, more than 80 stakeholders and organisations have been
identified and categorised according to their role and relation to the project (e.g. industrial
partners, public authorities, research organisations, end-users). This classification has guided the
tailoring of communication and collaboration activities to each group. The lists of stakeholders
were already included in Section 4.2.

The consortium also launched the GOTOTWIN questionnaire as a means to gather structured
feedback from stakeholders. A total of 28 responses were collected, providing valuable input to
refine use cases and functional requirements. In addition, stakeholder commitment has been
formalised through 20 signed Declarations of Collaboration to date (Table 6), ensuring continued
interaction and alignment beyond ad-hoc exchanges. Clearly, the project is committed to
continue with such formalisations of collaboration throughout the project lifetime, expecting
intensified activities before and after the planned stakeholder events.

Table 6: List of signed Declarations of Collaboration

Country Organization

Bosnia and Herzegovina Elektroprenos BIH

Bosnia and Herzegovina Hidroelektrarne na Vrbasu

Bosnia and Herzegovina MT-KOMEX BH

Croatia AleDo TECH d.o.0.

Croatia HOPS (TSO)

Greece Z&M ENERGY HELLAS

Greece ZETA KAPPA PC

Greece Municipality of Servia

Greece ECOLOGICAL MOVEMENT OF KOZANI
North Macedonia Weather News

North Macedonia THOR IMPEX

North Macedonia Power View

North Macedonia AD MEPSO

Serbia Nikola Tesla Institute of Electrical Engieering
Slovenia Faculty of Electrical Engineering
Slovenia ELES (TSO)
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Slovenia Steklarna Hrastnik

118 | Slovenia Elektro Gorenjske (DSO)
- Slovenia Institute for Corporative Security Studies
120 | Slovenia ComSensus (SME)

Overall, these activities demonstrate a proactive and sustained approach to stakeholder
engagement. They not only support the iterative refinement of requirements but also create
channels for dissemination and exploitation, thereby strengthening the visibility and impact of
the GOTOTWIN project within its target ecosystem.
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7. Conclusions

This deliverable has provided a comprehensive overview of the stakeholder ecosystem relevant
to GOTOTWIN, including both national, regional and European dimensions. Through a structured
bottom-up methodology, partners identified, categorised, and consolidated stakeholders across
government, industry, academia, civil society, and related innovation projects. The mapping
demonstrates that the consortium is well connected to its national ecosystems while also
actively engaged in European cooperation initiatives, ensuring both relevance and scalability of
project results.

The documentation of local collaboration networks highlights how each partner is embedded in
its national context, with established ties to utilities, regulators, industry, and research
institutions. These networks not only strengthen the foundation for project activities but also
create opportunities for cross-border cooperation and knowledge sharing within the consortium.

After the initial dialogue was established, initial engagement activities, including stakeholder
workshops, questionnaires, and signed Declarations of Collaboration, have already laid the
groundwork for long-term interaction. The next phase will build on this momentum by
deepening collaboration, aligning project outcomes with stakeholder needs, and fostering
synergies with ongoing European initiatives such as BRIDGE and TwinEU. Additionally, new
meetings and activities are planned for the near future.

Overall, this deliverable ensures that GOTOTWIN’s approach to stakeholder engagement is

transparent, inclusive, and strategic—providing a strong basis for achieving the project’s
objectives and maximising its impact across South-East Europe and beyond.
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