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Executive Summary  
 

The digitalisation of Europe's energy, mobility, transport, and logistics sectors is creating 

new opportunities for cross-sector coordination, operational efficiency, and 

sustainability. At the same time, the deployment of innovative digital services increasingly 

depends on their ability to operate within a complex and evolving regulatory environment 

spanning data governance, cybersecurity, artificial intelligence, energy markets, transport 

operations, and environmental regulation. 

This publication presents the regulatory analysis carried out within the BEGONIA project 

as part of the assessment and development of Operational Digital Platforms (ODPs). The 

analysis was conducted during the activities of Work Package 3 and contributed to the 

evaluation and selection of the project's final Use Cases (UCs). A summarised version of 

this work was previously incorporated into Deliverables D3.2 and D3.3. 

The document focuses primarily on the three final BEGONIA UCs: a consumer-centric 

ODP for distribution grids, an AI-driven ODP for the integration of electric mobility and 

energy systems, and an ODP for smart and sustainable data centres. In addition, the 

regulatory analyses of three further candidate UCs (digital permits for drone-based 

inspections, smart port operations, and carbon footprint management in port supply 

chains) are included in the annexes for completeness. 

The analysis examined the interaction between the proposed UCs and relevant European 

and national regulatory frameworks, with particular attention to energy market 

legislation, data governance, cybersecurity, artificial intelligence, interoperability, digital 

trust services, transport regulation, and environmental reporting requirements. The 

objective was to identify regulatory enablers, implementation considerations, and 

potential barriers to deployment. 

The findings indicate that the regulatory environment is generally supportive of the 

services and operational models explored within the BEGONIA UCs. No fundamental 

regulatory barriers were identified that would prevent the deployment of the proposed 

solutions. Many of the functionalities analysed, including consumer participation in 

energy markets, flexibility services, transport electrification, energy efficiency measures, 

emissions monitoring, and digital interoperability, are directly aligned with existing 

European policy objectives and legislative developments. 

The principal challenges identified relate not to the legality of the concepts themselves, 

but to their practical implementation. While European Union legislation provides the 

overarching regulatory framework and increasingly promotes harmonisation across 

Member States, the deployment of individual solutions remains influenced by national 

regulatory provisions, implementation practices, and sector-specific requirements. Data 

governance, cybersecurity, artificial intelligence compliance, interoperability, market 
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design, and stakeholder coordination emerge as recurring considerations across all UCs, 

often requiring organisations to navigate both EU-level obligations and national 

regulatory frameworks. These findings suggest that future deployment efforts should 

focus on robust governance frameworks, technical interoperability, and regulatory 

compliance mechanisms that account for both European and national requirements, 

thereby supporting the large-scale adoption of innovative digital services across Europe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 
 

This project is funded by the European Union. Views and opinions expressed are however 

those of the author(s) only and do not necessarily reflect those of the European Union or 

HADEA. Neither the European Union nor the granting authority can be held responsible 

for them. 
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1. Introduction 
 

1.1 Context and Purpose 

Europe is currently undergoing a profound transformation of its energy, transport, and 

digital systems. Decarbonisation objectives, large-scale electrification, the integration of 

renewable energy sources, increasing system decentralisation, and the rapid 

digitalisation of critical infrastructure are reshaping the way services are delivered, 

operated, and governed. At the same time, the European Union is advancing an 

ambitious policy agenda aimed at strengthening digital sovereignty, fostering 

interoperability, enabling secure data sharing, and creating the conditions for a more 

integrated and resilient internal market. 

In this context, digital platforms capable of coordinating multiple actors, infrastructures, 

and services across sectors and borders are becoming increasingly relevant. However, 

the deployment of such platforms requires not only technological innovation but also 

alignment with an evolving regulatory landscape that spans data governance, 

cybersecurity, artificial intelligence, energy markets, transport, and environmental 

sustainability. 

The BEGONIA project explored this challenge through the concept of the Operational 

Digital Platform (ODP), a digital infrastructure designed to facilitate the secure exchange 

of data, the orchestration of services, and the coordination of operational decisions 

across complex stakeholder ecosystems. By enabling interoperability between physical 

assets, digital systems, market participants, and public authorities, ODPs can support new 

forms of flexibility, optimisation, and cross-sector collaboration while contributing to 

broader European policy objectives. 

This publication presents the regulatory analysis developed within the BEGONIA project 

to assess the feasibility and deployment conditions of the project’s candidate and 

selected UCs. Its objective is to examine how current European regulatory frameworks 

affect the implementation of these UCs across the energy, mobility, transport, logistics, 

aviation, and digital infrastructure domains, and to identify both the regulatory enablers 

and the challenges that may influence their deployment. While the UCs are enabled by 

the Operational Digital Platform concept explored in BEGONIA, the focus of this 

publication is on the regulatory implications of the specific services, operational models, 

and stakeholder interactions represented by the UCs themselves. Beyond compliance 

considerations, the analysis seeks to contribute to the broader policy discussion on how 

innovative cross-sector digital services can support Europe's green and digital transitions. 
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1.2 Scope and Methodology 

The analysis presented in this document was developed during the activities of Work 

Package 3 of the BEGONIA project, which focused on the identification, assessment, and 

refinement of candidate use cases (UCs) for the Operational Digital Platform concept. As 

part of this work, an extensive regulatory assessment was conducted to evaluate the 

feasibility of six potential UCs spanning the energy, mobility, transport, logistics, aviation, 

and digital infrastructure domains. 

The purpose of this assessment was not to provide legal advice or a definitive legal 

interpretation of applicable legislation, but rather to evaluate whether the proposed UCs 

could be deployed within the existing regulatory framework, identify potential barriers 

and uncertainties, and support the overall UC evaluation and selection process. The 

regulatory assessment therefore formed one of several dimensions considered during 

the broader technical, business, stakeholder, and impact evaluation carried out within 

the project. 

The methodology combined a review of relevant European legislation, policy initiatives, 

regulatory frameworks, and selected national regulations applicable to the countries 

involved in each UC. Particular attention was given to legislation affecting data sharing, 

data governance, cybersecurity, artificial intelligence, electricity markets, transport 

operations, and digital services. The analysis also considered cross-border deployment 

conditions, interoperability requirements, and emerging regulatory developments that 

may influence future implementation. 

The results of this work contributed to the selection and further development of the three 

final BEGONIA UCs, which became the focus of subsequent project activities and 

demonstrations. A summarised version of the regulatory assessment was incorporated 

into Deliverables D3.2 and D3.3. This publication expands upon that work and presents 

a more comprehensive analysis of the regulatory environment surrounding the final UCs, 

while preserving the assessment of the additional candidate UCs in the annexes for 

completeness and future reference 

 

1.3 Operational Digital Platforms and alignment with EU policy priorities 

ODPs are conceived as interoperable digital infrastructures that combine data exchange, 

service orchestration, operational intelligence, and coordination capabilities to support 

the operation of complex systems involving multiple actors and assets. Unlike 

conventional digital platforms focused primarily on information exchange, ODPs enable 

the interaction between digital services and operational environments, facilitating 

coordinated decision-making and, where appropriate, interaction with physical 

infrastructure. 

The concept aligns closely with several strategic priorities of the European Union. ODPs 

can contribute to the objectives of the European Green Deal by supporting energy 

efficiency, renewable energy integration, emissions reduction, and more efficient 



Regulatory Analysis of BEGONIA Use Cases 

 10 

 

transport and logistics operations. They also support the ambitions of the Digital Decade 

and the European Data Strategy through the promotion of interoperable digital services, 

trusted data sharing mechanisms, and cross-sector collaboration. 

Within the energy domain, ODPs are consistent with the objectives of the Energy Union, 

the Clean Energy Package, and the ongoing digitalisation of electricity markets, enabling 

greater participation of consumers, flexibility providers, energy communities, and other 

emerging actors. In the mobility and transport sectors, they support increasing 

electrification, cross-border coordination, and the integration of digital services across 

infrastructures and stakeholders. 

At a broader level, the ODP concept reflects ongoing European efforts to strengthen 

interoperability, digital sovereignty, cybersecurity, and the development of common 

digital infrastructures capable of supporting cross-border and cross-sector services. The 

regulatory analysis presented in this document should therefore be understood not only 

as an assessment of individual UCs, but also as a contribution to the wider discussion on 

how Europe can create the regulatory conditions necessary for the deployment of next-

generation operational digital infrastructures. 

 

2. Use Case I — Customer-Centric ODP for 

Electricity Users 
 

2.1 Use Case Context 

UC I explores how an ODP can empower electricity consumers to become active 

participants in increasingly digitalised and decentralised energy systems. The use case 

brings together consumers, prosumers, energy communities, suppliers, aggregators, and 

system operators within a common digital environment, enabling access to energy 

services that have traditionally been fragmented or difficult to access. A detailed 

description of the use case, its objectives, architecture, and implementation approach can 

be found in the corresponding BEGONIA project deliverables. 

Through the platform, users can monitor and manage their energy consumption, 

participate in demand response and flexibility schemes, join energy communities, 

compare and switch suppliers, and benefit from AI-supported recommendations based 

on real-time data. The UC also explores how these services can be enabled across 

national borders, facilitating the participation of consumers and communities in a more 

integrated European energy market and supporting the emergence of cross-border 

energy services. 

By facilitating consumer participation in energy markets and flexibility services, the UC 

contributes to a more efficient use of distributed energy resources while supporting the 
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broader transformation of the electricity system. Given its direct interaction with 

consumers, market participants, and electricity infrastructure across multiple 

jurisdictions, the use case operates within a regulatory framework that combines energy 

market legislation with requirements related to data governance, cybersecurity, artificial 

intelligence, and consumer protection. More information, can be found in this document. 

 

2.2. Regulatory Overview 

UC I operates at the intersection of consumer empowerment, electricity market 

digitalisation, and flexibility activation. Its proposed functionalities—including demand 

response participation, supplier switching, energy community engagement, peer-to-peer 

energy exchange, and AI-supported energy management—reflect many of the objectives 

embedded in recent European electricity market reforms. 

From a regulatory perspective, the UC is particularly relevant because it combines several 

policy priorities within a single operational environment. It seeks to facilitate consumer 

access to energy services, enable the participation of distributed energy resources in 

electricity markets, support the development of energy communities, and promote the 

use of digital technologies to improve decision-making and system efficiency. The cross-

border dimension of the UC further reinforces its relevance within the context of the EU's 

efforts to create a more integrated and consumer-centric internal energy market. 

The regulatory framework governing the UC is therefore largely enabling. Key provisions 

of the Electricity Market Directive (EU) 2019/9441, the Electricity Market Regulation (EU) 

2019/9432, and the Renewable Energy Directive (EU) 2018/20013 explicitly support many 

of the services explored within the use case. At the same time, the processing and 

exchange of large volumes of consumer and operational data introduce important 

requirements related to data governance, cybersecurity, and artificial intelligence that 

must be considered during implementation. 

 

 

 

 
1 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on common rules for 

the internal market for electricity and amending Directive 2012/27/EU (recast). Official Journal of the European 

Union L 158, 14.6.2019, pp. 125–199. Available at EUR-Lex: Directive - 2019/944 - EN 
2 Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal 

market for electricity (recast). Official Journal of the European Union L 158, 14.6.2019, pp. 54–124. Available at 

EUR-Lex: Regulation - 2019/943 - EN 
3 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources (recast). Official Journal of the European Union L 328, 

21.12.2018, pp. 82–209. Available at EUR-Lex: Directive - 2018/2001 - EN - RED II 

https://www.begonia-project.eu/wp-content/uploads/2025/11/BegoniaOperationalDigitalPlatforms-3UCs.pdf
https://eur-lex.europa.eu/eli/dir/2019/944/oj/eng
https://eur-lex.europa.eu/eli/reg/2019/943/oj/eng
https://eur-lex.europa.eu/eli/dir/2018/2001/oj/eng
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2.3 Regulatory Summary 

Table 1. Use Case I — Customer-Centric ODP for Electricity Users 

Regulation / Standard Key Articles Relevance for the Use Case Status 

General Data Protection 

Regulation — Regulation 

(EU) 2016/6794 

Art. 5, 6, 25, 32 Governs all processing of 

consumer personal data 

(metering data, consumption 

profiles, switching records). 

Requires lawful basis, 

consent management, 

privacy-by-design 

architecture, and appropriate 

security measures. 

✓ 

Data Governance Act – 

Regulation (EU) 2022/8685 

Art. 5, 11 Regulates the ODP's role as a 

data intermediary. Mandates 

neutrality, prohibition on 

secondary data use, and 

transparency in data-sharing 

arrangements between 

consumers, aggregators, and 

system operators. 

⚠ 

Data Act – Regulation (EU) 

2023/28546 

Art. 4, 5, 11, 27 Governs fair access to IoT 

data generated by smart 

meters and connected 

devices. Consumers have 

enforceable rights to access 

and share their data. The 

ODP must implement secure 

APIs for authorised third-

party data sharing. It sets the 

conditions for smart 

contracts in data-sharing 

agreements. 

⚠ 

 
4 Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection 

of natural persons with regard to the processing of personal data and on the free movement of such data, 

and repealing Directive 95/46/EC. Official Journal of the European Union L 119, 4.5.2016, p. 1. Available at EUR-

Lex: Regulation 2016/679 - EN 
5 Regulation (EU) 2022/868 of the European Parliament and of the Council of 30 May 2022 on European data 

governance and amending Regulation (EU) 2018/1724. Official Journal of the European Union L 152, 3.6.2022, 

pp. 1–44. Available at EUR-Lex: Regulation - 2022/868 - EN 
6 Regulation (EU) 2023/2854 of the European Parliament and of the Council of 13 December 2023 on 

harmonised rules on fair access to and use of data and amending Regulation (EU) 2017/2394 and Directive 

(EU) 2020/1828. Official Journal of the European Union L, 2023/2854, 22.12.2023. Available at EUR-Lex: 

Regulation - 2023/2854 - EN 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02016R0679-20160504
https://eur-lex.europa.eu/eli/reg/2022/868/oj/eng
https://eur-lex.europa.eu/eli/reg/2023/2854/oj/eng
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Interoperable Europe Act – 

Regulation (EU) 2024/9037 

Art. 6, 9 Requires adherence to EU 

interoperability standards for 

cross-border data exchange. 

The ODP must align with 

European Data Spaces 

standards (e.g., GAIA-X) to 

enable seamless 

interoperability across 

Danish, German, and 

Swedish systems. 

✓ 

AI Act – Regulation (EU) 

2024/16898 

Art. 6, 8, 10, 13, 

14 
ODP demand-response and 

switching automation 

functions are likely high-risk 

AI systems. Requires 

comprehensive risk 

management, data 

governance, technical 

documentation, transparency 

measures, and human 

oversight mechanisms. 

⚠ 

Electricity Market Directive 

2019/944 
Art. 12, 13, 15, 

16, 17, 23, 32 
Directly enables core ODP 

functions: consumer 

switching rights (24h 

deadline) fully digital and 

tariff comparison, demand 

response and flexibility 

participation, smart metering 

data access, citizen energy 

community market 

participation, and aggregator-

based services. TSOs and 

DSOs can utilize an ODP to 

request flexibility services. 

✓ 

Electricity Market 

Regulation 2019/943 
Art. 16, 17 Enables real-time peer-to-

peer electricity trading and 

demand response via 

aggregators. Smart contracts 

for automated energy 

exchange are consistent with 

✓ 

 
7 Regulation (EU) 2024/903 of the European Parliament and of the Council of 13 March 2024 laying down 

measures for a high level of public sector interoperability across the Union. Official Journal of the European 

Union L, 2024/903, 22.3.2024, Available at EUR-Lex: Regulation - 2024/903 - EN 
8 Regulation (EU) 2024/1689 of the European Parliament and of the Council of 13 June 2024 laying down 

harmonised rules on artificial intelligence and amending Regulations (EC) No 300/2008, (EU) No 167/2013, 

(EU) No 168/2013, (EU) 2018/858, (EU) 2018/1139 and (EU) 2019/2144 and Directives 2014/90/EU, (EU) 

2016/797 and (EU) 2020/1828. Official Journal of the European Union L, 2024/1689, 12.7.2024, Available at EUR-

Lex: Regulation - 2024/1689 - EN 

https://eur-lex.europa.eu/eli/reg/2024/903/oj/eng
https://eur-lex.europa.eu/eli/reg/2024/1689/oj/eng
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the regulation's market-

based balancing framework.  

Renewable Energy 

Directive 2018/2001 
Art. 21, 22 Supports the ODP as a 

facilitator of Renewable 

Energy Communities — 

enabling collective 

ownership, shared 

generation, and peer-to-peer 

renewable energy trading 

among community members. 

✓ 

NIS 2 Directive (EU) 

2022/2555 9/ Network Code 

on Cybersecurity - 

Commission Delegated 

Regulation (EU) 2024/136610 

Art. 21, 23 / Art. 

4, 8 
Imposes cybersecurity risk 

management, incident 

reporting, and data integrity 

requirements on the ODP as 

an operator interacting with 

critical energy infrastructure. 

National NIS transpositions 

(Germany, Sweden, Denmark) 

must be individually satisfied. 

⚠ 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

2.4 National-Level Considerations 

Although BEGONIA is designed to develop ODPs that can be deployed across different 

jurisdictions and are not intended to be country-specific, it is useful to briefly consider 

national regulatory contexts for completeness. These considerations should therefore be 

understood as additional contextual factors rather than as fundamental determinants of 

the deployability of the proposed solutions. 

The regulatory environments of Germany, Sweden, and Denmark are generally 

supportive of the services envisaged within UC I. All three countries have implemented 

key elements of the Clean Energy Package and provide legal frameworks that facilitate 

consumer participation, aggregation services, and the development of energy 

communities. 

Germany offers one of the most mature regulatory environments for flexibility markets 

and independent aggregation. In addition to the requirements of the GDPR, the Federal 

 
9 Directive (EU) 2022/2555 of the European Parliament and of the Council of 14 December 2022 on measures 

for a high common level of cybersecurity across the Union, amending Regulation (EU) No 910/2014 and 

Directive (EU) 2018/1972, and repealing Directive (EU) 2016/1148. Official Journal of the European Union L 333, 

27.12.2022, pp. 80–152, Available at EUR-Lex: Directive - 2022/2555 - EN 
10 Commission Delegated Regulation (EU) 2024/1366 of 11 March 2024 supplementing Regulation (EU) 

2019/943 of the European Parliament and of the Council by establishing a network code on sector-specific 

rules for cybersecurity aspects of cross-border electricity flows. Official Journal of the European Union L. 

2024/1366, 24.5.2024, Available at EUR-Lex: Delegated regulation - EU - 2024/1366 - EN 

https://eur-lex.europa.eu/eli/dir/2022/2555/oj/eng
https://eur-lex.europa.eu/eli/reg_del/2024/1366/oj/eng
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Data Protection Act (BDSG)11 introduces supplementary provisions concerning data 

processing and organisational responsibilities. The Federal Network Agency (BNetzA) 

plays a central role in ensuring market transparency, non-discriminatory access, and the 

implementation of electricity market reforms. Germany's recognition of independent 

aggregators and participation of distributed resources in balancing markets significantly 

reduces regulatory barriers for the UC. 

Sweden has adopted a regulatory framework that closely aligns with European energy 

market legislation and digitalisation objectives. The Swedish Energy Markets Inspectorate 

(Ei) oversees market functioning and regulatory compliance, while aggregation services 

and energy community participation are supported through the national Electricity Act12. 

Sweden's strong digital maturity and alignment with EU regulatory developments provide 

favourable conditions for the deployment of consumer-centric digital energy services. 

Denmark has long been recognised as a leader in electricity market digitalisation. The 

Danish DataHub operated by Energinet provides a well-established example of 

centralised and standardised data exchange among market participants. The Danish 

regulatory framework supports consumer participation, renewable energy communities, 

and market competition, while the country's experience with cross-border energy 

initiatives, including projects linked to the Bornholm Energy Island concept, offers 

valuable insights into the opportunities and challenges associated with the cross-border 

dimensions explored by the UC. 

Despite differences in institutional arrangements and implementation mechanisms, the 

three countries present broadly comparable conditions for deployment. No significant 

national regulatory barriers were identified that would prevent the implementation of 

the use case, although compliance requirements related to data protection, 

cybersecurity, and market participation remain subject to national implementation 

details. 

 

2.5 Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC I. 

Data governance and privacy. The UC relies on the collection, processing, and exchange 

of data originating from electricity consumers, prosumers, and connected assets. 

Consumption data, supplier information, and participation in flexibility services may 

constitute personal data under the General Data Protection Regulation (GDPR), requiring 

appropriate legal bases for processing, transparency towards users, data minimisation 

measures, and adequate safeguards for cross-border data exchanges. Additional 

 
11  Federal Data Protection Act of 30 June 2017 (Federal Law Gazette I p. 2097), as last amended by Article 10 

of the Act of 23 June 2021 (Federal Law Gazette I, p. 1858; 2022 I p. 1045). URL: Federal Data Protection Act 

(BDSG) 
12 Electricity Act (1997:857). Swedish Code of Statutes (SFS), issued 20 November 1997, as amended up to SFS 

2026:404. Ministry of Climate and Enterprise RSE. URL: Ellag - 1997/857 

https://www.gesetze-im-internet.de/englisch_bdsg/englisch_bdsg.html
https://www.gesetze-im-internet.de/englisch_bdsg/englisch_bdsg.html
https://www.riksdagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/ellag-1997857_sfs-1997-857/
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national provisions applicable in Germany, Sweden, and Denmark must also be 

considered. 

Data sharing and interoperability. The UC depends on the ability of multiple 

stakeholders to exchange and access data in a secure and controlled manner. The Data 

Governance Act, the Data Act, and the Interoperable Europe Act provide an increasingly 

relevant framework for trusted data sharing, interoperability, and access to data 

generated by connected devices. Depending on the final implementation model, certain 

platform functions may fall within the scope of data intermediation services regulated 

under the Data Governance Act. 

Cybersecurity and operational resilience. Given the interaction between the UC and 

critical energy infrastructure, cybersecurity constitutes a central regulatory requirement. 

The NIS 2 Directive, together with the Network Code on Cybersecurity for the EU 

Electricity Sector, establishes obligations relating to risk management, incident reporting, 

business continuity, and the protection of sensitive operational information. 

Artificial intelligence governance. Several functionalities envisioned within the UC may 

rely on AI-supported analytics and decision-support tools, including flexibility 

optimisation, tariff recommendations, and consumer-oriented advisory services. 

Depending on their final design, autonomy, and operational role, some of these functions 

may be subject to specific obligations under the EU AI Act, including transparency, risk 

management, data governance, and human oversight requirements. 

Consumer rights and supplier switching. Consumer empowerment is one of the 

defining features of the UC. The Electricity Market Directive establishes clear rights 

regarding supplier switching, access to consumption data, tariff comparison, and 

participation in demand response programmes. Any digital implementation of these 

services must remain fully aligned with the requirements established by EU and national 

legislation. 

Flexibility and aggregation services. Aggregators play a central role in enabling 

distributed flexibility and consumer participation in electricity markets. Although EU 

legislation recognises and promotes independent aggregation, practical implementation 

remains dependent on national regulatory frameworks and market arrangements. The 

maturity of aggregation schemes therefore remains an important factor influencing the 

deployment potential of the UC. 

 

2.6 Conclusions 

UC I operates within a regulatory environment that is strongly aligned with its core 

objectives. European electricity market legislation actively promotes many of the services 

explored within the use case, including consumer empowerment, demand response, 

flexibility activation, supplier switching, aggregation services, and energy community 

participation. As a result, the regulatory framework is not merely permissive of the UC's 

functionalities but, in many respects, actively encourages their development. 



Regulatory Analysis of BEGONIA Use Cases 

 17 

 

The main regulatory challenges identified are horizontal rather than sector-specific. 

Compliance with data governance requirements, cybersecurity obligations, and emerging 

artificial intelligence rules will require careful consideration during the design and 

operation of any platform implementing the use case. However, these requirements do 

not constitute fundamental barriers to deployment and are increasingly becoming 

standard considerations for digital infrastructures operating in critical sectors. 

Overall, UC I demonstrates a high degree of compatibility with current European policy 

and regulatory priorities. The use case illustrates how digital platforms can support a 

more consumer-centric, flexible, and integrated electricity market, while highlighting the 

importance of robust governance frameworks capable of enabling trusted cross-border 

digital energy services. 

 

 

 

3. Use Case II — AI-Driven ODP for Integration of 

EVs, ETs, RES, and the Grid 

 

3.1 Use Case Context 

UC II explores how an AI-driven Operational Digital Platform can support the integration 

of electric vehicles (EVs), electric trucks (ETs), renewable energy sources (RES), and 

electricity grids through the coordinated management of charging activities and energy 

flows. The use case brings together charging point operators, e-mobility service 

providers, grid operators, renewable energy providers, fleet operators, and mobility 

users within a common digital environment that enables real-time data exchange and 

operational coordination. 

By combining information on charging infrastructure availability, grid conditions, 

renewable generation, traffic patterns, and mobility demand, the platform supports 

intelligent charging strategies, route optimisation, flexibility activation, and more efficient 

use of available energy resources. The UC also explores how these services can be 

delivered across national borders, facilitating seamless mobility services and supporting 

the development of a more integrated European market for electric mobility. 

A detailed description of the use case, its objectives, architecture, and implementation 

approach can be found in the corresponding BEGONIA project deliverables. More easily 

accessible information, can be found in this document. 

 

https://www.begonia-project.eu/wp-content/uploads/2025/11/BegoniaOperationalDigitalPlatforms-3UCs.pdf
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3.2 Regulatory Overview 

UC II operates at the intersection of the energy, mobility, and digital sectors, making it 

one of the most cross-sectoral use cases developed within BEGONIA. Its functionalities 

directly support several European policy objectives, including the electrification of 

transport, the integration of renewable energy sources, the deployment of alternative 

fuels infrastructure, and the digitalisation of energy and mobility services. 

From a regulatory perspective, the use case is particularly relevant because it combines 

charging infrastructure management, energy market interaction, flexibility services, and 

cross-border mobility within a single operational environment. The ability to coordinate 

charging activities in response to grid conditions and renewable energy availability aligns 

closely with European ambitions to increase system flexibility while accelerating the 

adoption of zero-emission transport solutions. 

The regulatory framework governing the UC is generally supportive of its objectives. In 

particular, the Alternative Fuels Infrastructure Regulation (AFIR – Regulation EU 

2023/1804)13 establishes a strong policy foundation for the deployment and 

interoperability of EV charging infrastructure across the European Union. 

Complementary legislation relating to electricity markets, data governance, 

cybersecurity, electronic identification, and artificial intelligence further shapes the 

conditions under which the services explored in the UC can be implemented. 

 

3.3 Regulatory Summary 

Table 2: Use Case II — AI-Driven ODP for Integration of EVs, ETs, RES, and the Grid 

Regulation / Standard Key Articles Relevance for the Use Case Status 

General Data Protection 

Regulation - Regulation (EU) 

2016/679 + national 

implementations 

Art. 5, 6, 22, 32 Governs processing of EV/ET 

user personal data (location, 

charging behaviour, payment 

information). AI-driven 

profiling and automated 

decisions require explicit 

consent and must be 

contestable. National 

provisions impose additional 

obligations in Austria, 

Slovenia, and Hungary. 

⚠ 

Data Governance Act – 

Regulation (EU) 2022/868 
Art. 9, 14 Applies to the ODP's cross-

border data intermediation 

role, guaranteeing neutrality, 

confidentiality and access for 

⚠ 

 
13 Regulation (EU) 2023/1804 of the European Parliament and of the Council of 13 September 2023 on the 

deployment of alternative fuels infrastructure, and repealing Directive 2014/94/EU. Official Journal of the 

European Union L 234 22.9.2023, p. 1, Available at EUR-Lex: Regulation - 2023/1804 - EN 

https://eur-lex.europa.eu/eli/reg/2023/1804/2026-01-08/eng
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all participants. Challenges in 

tracking the origin of 

aggregated energy data 

across borders require 

robust provenance controls. 

Data Act – Regulation (EU) 

2023/2854 
Art. 3, 9 Cross-border sharing of non-

personal data (grid usage, 

traffic) must comply with 

data sovereignty 

requirements. Data sharing 

terms between CPOs, eMSPs, 

and DSOs must be fair and 

technically protected. 

⚠ 

Digital Services Act (DSA) – 

Regulation (EU) 2022/206514 

13 Imposes obligations on 

digital service providers, 

requiring platforms to 

disclose information on 

algorithms used for 

automated decisions, such as 

AI-based pricing and routing. 

⚠ 

Interoperable Europe Act – 

Regulation (EU) 2024/903 
Art.  4, 6 Mandates interoperability 

standards for cross-border 

data exchange between 

charging networks and grid 

operators across Member 

States. The ODP must use 

standardized formats to 

ensure cross-border 

operability. Pre-deployment 

compatibility testing is 

required. 

✓ 

AI Act - Regulation (EU) 

2024/1689 
Art. 6, 10, 13, 14, 

51, 61 
AI systems for dynamic 

pricing, route optimisation, 

and grid balancing in critical 

infrastructure are classified 

as high-risk. ODP AI 

components must be 

registered in the EU AI 

Database, subject to risk 

management and human 

oversight. The ODP must 

inform relevant actors when 

⚠ 

 
14 Regulation (EU) 2022/2065 of the European Parliament and of the Council of 19 October 2022 on a Single 

Market For Digital Services and amending Directive 2000/31/EC. Official Journal of the European Union L 277, 

27.10.2022, pp. 1–102, Available at EUR-Lex: Regulation - 2022/2065 - EN 

 

https://eur-lex.europa.eu/eli/reg/2022/2065/oj/eng
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AI is making pricing or energy 

allocation decisions. 

AFIR — Regulation (EU) 

2023/1804 
Art. 3, 4, 5, 14, 15, 

20 
Mandates deployment of 

heavy-duty charging 

infrastructure along TEN-T 

and provides the pricing 

transparency, payment 

methods, data exchange, and 

V2G framework that the ODP 

directly implements. All three 

reference countries are fully 

aligned. 

✓ 

Electricity Market Directive 

2019/944 
Art. 11, 13, 15, 

17, 32 
Determines whether CPOs 

can act as electricity retailers 

in each MS. Demand 

response and flexibility 

market participation rules 

apply to charging 

infrastructure. Dynamic 

pricing requires enabling 

national market structures. 

⚠ 

Regulation 2019/943 Art. 11, 13, 15, 17 It regulates aggregators as 

market actors, introduces 

dynamic electricity pricing, 

and promotes smart and 

bidirectional charging to 

incentivize EV participation in 

DSF schemes and balancing 

markets. 

✓ 

Directive 2018/2001 Art. 13, 20, 21, 23 It supports EVs integration 

into the grid and enable 

them to act as energy storage 

units. Moreover, it promotes 

DSF and balancing services 

provision, enabling RES 

integration though V1G and 

V2G. 

✓ 

eIDAS - Regulation (EU) 

910/201415 + national 

implementations 

Art. 24, 30 Required for secure 

electronic identification, 

authentication of cross-

border platform transactions, 

and timestamping of 

charging data for billing and 

✓ 

 
15 Regulation (EU) No 910/2014 of the European Parliament and of the Council of 23 July 2014 on electronic 

identification and trust services for electronic transactions in the internal market and repealing Directive 

1999/93/EC. Official Journal of the European Union L.  257, 28.8.2014, pp. 73–114, Available at EUR-Lex: 

Regulation - 910/2014 - EN 

https://eur-lex.europa.eu/eli/reg/2014/910/oj/eng
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regulatory reporting. All 

three countries are aligned. 

Network Code on 

Cybersecurity - Commission 

Delegated Regulation (EU) 

2024/1366 

Art. 4, 8 Requires cybersecurity risk 

assessments and security 

measures for data exchanges 

involving grid interaction. 

Real-time interaction 

between the ODP and 

DSOs/TSOs triggers these 

obligations. 

⚠ 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

3.4 National-Level Considerations 

Although BEGONIA is designed to develop ODPs that can be deployed across different 

jurisdictions and are not intended to be country-specific, it is useful to briefly consider 

national regulatory contexts for completeness. These considerations should therefore be 

understood as additional contextual factors rather than as fundamental determinants of 

the deployability of the proposed solutions. 

Austria, Hungary, and Slovenia all provide regulatory environments that are broadly 

supportive of the deployment of digital platforms for electric mobility and grid 

integration. All three countries have transposed the core European legislation relevant to 

data protection, electronic identification, and electricity market participation, creating 

favourable conditions for the implementation of cross-border charging and flexibility 

services. 

Austria presents one of the most mature enabling frameworks among the three 

countries. The Renewable Energy Expansion Act (EAG)16 and the Electricity Industry and 

Organisation Act (ElWOG) 17support renewable energy integration, smart charging, and 

innovative energy services. Combined with the country's advanced smart metering 

framework, these regulations facilitate dynamic pricing mechanisms and real-time 

energy management functionalities relevant to the UC. 

Hungary provides a regulatory framework that recognises electric vehicle charging 

infrastructure as an active participant within the electricity system. National legislation 

allows charging operators to procure electricity directly and participate in market-based 

arrangements, while the national implementation of data protection and electronic 

identification requirements supports secure digital interactions between platform users 

and service providers. 

 
16 The Renewable Energy Expansion Act (EAG) was promulgated in Article 1 of the EAG package, Federal Law 

Gazette I No. 150/2021. URL: Renewable Energy Expansion Act (EAG) 
17 Electricity Industry and Organisation Act (ElWOG 2010). Federal Law Gazette I, No. 110/2010. Parliamentary 

procedure: GP XXIV RV 994, AB 997, p. 86; BR 8420, AB 8421, p. 791. URL: EIWOG 

https://gesetzefinden.at/bundesrecht/bundesgesetze/eag
https://www.ris.bka.gv.at/eli/bgbl/i/2010/110/P0/NOR40256763
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Slovenia has established a supportive framework for both electric mobility and flexibility 

services. Charging operators can participate in electricity markets through existing 

national mechanisms, while legislation relating to renewable energy integration and 

digital transactions creates favourable conditions for the deployment of interoperable 

charging services and innovative mobility solutions. 

Despite differences in implementation approaches and market maturity, no significant 

national regulatory barriers were identified that would prevent the deployment of the 

use case. The remaining challenges relate primarily to implementation details, market 

design choices, and the coordination of regulatory requirements across jurisdictions. 

 

3.5 Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC II. 

Cross-border data governance and privacy. The UC relies on the exchange of data 

relating to charging behaviour, mobility patterns, energy consumption, user identities, 

and payment transactions. Ensuring compliance with GDPR requirements across multiple 

jurisdictions requires careful attention to lawful processing, transparency, consent 

management, and secure data sharing arrangements. Additional considerations arise 

from the interaction between mobility data and energy-related information, particularly 

when services are delivered across borders. 

Interoperability and data sharing. Effective operation of the UC depends on seamless 

information exchange between charging point operators, e-mobility service providers, 

grid operators, renewable energy providers, and mobility users. The Data Governance 

Act, Data Act, AFIR interoperability requirements, and the Interoperable Europe Act all 

contribute to shaping the framework within which these exchanges take place. 

Cybersecurity and operational resilience. The platform interacts with critical energy 

infrastructure, charging systems, and digital payment environments, making 

cybersecurity a central consideration. Compliance with the NIS 2 Directive and the 

Network Code on Cybersecurity for the Electricity Sector will be essential to ensure the 

protection of operational systems and sensitive information. 

Electronic identification and trust services. Cross-border charging services require 

reliable mechanisms for user identification, authentication, contracting, and payment. 

The eIDAS framework therefore plays an important role in enabling trusted digital 

interactions between users and service providers operating across different jurisdictions. 

Electricity market participation and charging operator roles. The legal status of 

charging point operators varies across Member States and can influence their ability to 

participate directly in electricity markets, procure electricity, or provide flexibility services. 

Clarifying the relationship between charging operators, aggregators, suppliers, and grid 

operators remains an important consideration for large-scale deployment. 



Regulatory Analysis of BEGONIA Use Cases 

 23 

 

Dynamic pricing and flexibility services. One of the key objectives of the UC is to enable 

charging behaviour to respond to grid conditions, renewable energy availability, and 

market signals. While European legislation increasingly supports dynamic pricing and 

flexibility mechanisms, practical implementation remains dependent on national market 

arrangements and the maturity of flexibility markets. 

Artificial intelligence governance. Several functionalities explored within the UC rely 

on AI-supported optimisation tools, including route planning, charging 

recommendations, demand forecasting, and flexibility management. Depending on their 

final implementation and operational role, some of these functionalities may be subject 

to obligations under the AI Act relating to transparency, risk management, data 

governance, and human oversight. 

 

3.6 Conclusions 

UC II operates within a regulatory environment that is strongly aligned with the broader 

European objectives of transport electrification, renewable energy integration, and 

digitalisation. The Alternative Fuels Infrastructure Regulation, together with electricity 

market legislation and emerging digital regulatory frameworks, provides a solid legal 

basis for many of the services explored within the use case. 

The principal challenges identified are not related to the legality of the underlying 

business model but rather to the coordination of multiple regulatory domains, including 

data governance, cybersecurity, interoperability, electronic identification, flexibility 

markets, and artificial intelligence. As with UC I, these requirements do not constitute 

fundamental barriers to deployment but instead represent important design 

considerations that must be addressed throughout implementation. 

Overall, UC II demonstrates how Operational Digital Platforms can facilitate closer 

integration between the energy and mobility sectors, supporting more efficient charging 

infrastructure utilisation, improved grid interaction, and the development of seamless 

cross-border electric mobility services across Europe. 
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4. Use Case III — Digitalisation of Data Centres 

 

4.1 Use Case Context 

UC III explores how an Operational Digital Platform can transform data centres from 

passive energy consumers into active participants in the energy transition. The use case 

brings together data centre operators, grid operators, aggregators, renewable energy 

providers, energy communities, and market operators within a common digital 

environment that enables real-time monitoring, optimisation, and coordination of 

energy-related activities. 

Through the platform, data centres can optimise energy consumption, participate in 

flexibility and balancing markets, integrate on-site renewable generation and storage, 

support demand response programmes, and contribute to the reuse of waste heat 

through district heating systems. The UC also explores how computational workloads can 

be managed more intelligently, allowing processing activities to be shifted in time or 

location in response to energy availability, carbon intensity, or grid conditions. 

Initially developed in Germany, Denmark, and Sweden, the use case demonstrates how 

data centres can become active contributors to both digital and energy system objectives. 

A detailed description of the use case, its objectives, architecture, and implementation 

approach can be found in the corresponding BEGONIA project deliverables. 

 

4.2 Regulatory Overview 

UC III operates at the intersection of Europe's digital and energy transitions. As data 

centres continue to play an increasingly important role in supporting digital services, 

cloud computing, artificial intelligence, and data processing activities, policymakers have 

also become increasingly concerned with their growing energy consumption and 

environmental impact. 

From a regulatory perspective, the use case is particularly relevant because it explores 

how data centres can evolve beyond their traditional role as large electricity consumers 

and become active participants in electricity markets, flexibility schemes, renewable 

energy integration initiatives, and energy efficiency programmes. This transformation 

aligns closely with several European policy priorities, including energy system integration, 

decarbonisation, energy efficiency, and the development of more flexible and resilient 

electricity systems. The regulatory framework governing the UC is generally supportive 

of this evolution. European electricity market legislation increasingly recognises the role 

of active consumers, flexibility providers, and aggregators, while the Energy Efficiency 

Directive introduces specific obligations and reporting requirements for large energy 

consumers, including data centres. At the same time, participation in electricity markets, 

the use of AI-enabled optimisation systems, and the management of operational data 
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create additional requirements related to market integrity, data governance, 

cybersecurity, and artificial intelligence. More easily accessible information, can be found 

in this document. 

 

4.3 Regulatory Summary 

Table 3: Use Case III — Digitalisation of Data Centres 

Regulation / Standard Key Articles Relevance for the Use Case Status 

Data Governance Act – 

Regulation (EU) 2022/868 
Art. 5, 10 Governs the ODP's data 

intermediation services 

between DCs, TSOs, and 

market operators. It requires 

transparency, neutrality, and 

explicit conditions for data 

reuse. The ODP shall 

establish protocols to handle 

and share data with public 

actors. 

✓ 

Data Act – Regulation (EU) 

2023/2854 
Art. 4, 5 Ensures DCs retain full 

control over their operational 

data shared via the ODP. The 

ODP must facilitate such data 

sharing in a secure way, with 

the user’s consent. It 

mandates fair terms for third-

party data access and 

technical protections against 

unauthorised use.  

✓ 

Interoperable Europe Act – 

Regulation (EU) 2024/903 
Art. 3 Requires cross-border 

standardisation of data 

exchanges between DCs and 

TSOs across Member States. 

Pre-deployment 

interoperability assessments 

are mandatory. 

✓ 

General Data Protection 

Regulation – Regulation 

(EU) 2016/679 

Art. 5, 25 Applies where DC operational 

data includes personal data. 

Privacy-by-design must be 

embedded in ODP 

architecture; data 

minimisation principles 

apply. 

✓ 

AI Act – Regulation  

2024/1689 
Art. 6, 8, 10, 13, 

14 
AI-driven load management 

and market bidding functions 

are likely high-risk systems 

given their impact on critical 

⚠ 

https://www.begonia-project.eu/wp-content/uploads/2025/11/BegoniaOperationalDigitalPlatforms-3UCs.pdf
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infrastructure. Full AI Act 

compliance obligations apply. 

NIS 2 Directive - Directive 

(EU) 2022/2555 

Art. 21 The ODP must implement 

robust cybersecurity 

measures to protect data 

integrity and availability, 

complying with the 

requirements for critical 

infrastructure protection. 

⚠ 

Electricity Regulation (EU) 

2019/943 
Art. 3, 6, 17, 19 Provides the market 

framework for DC 

participation as prosumers: 

competitive market 

integration, balancing 

services, demand response 

via aggregators, and capacity 

mechanisms. 

✓ 

Electricity Market Directive 

2019/944 
Art. 11, 15, 16, 18 Grants DCs rights to self-

generate, store, and sell 

electricity; it mandates smart 

metering data access; and it 

enables aggregator-based 

flexibility services. The ODP 

streamlines and optimises 

DCs participation in system 

services and automates 

communication with grid 

operators to align DC 

operations with grid needs. 

✓ 

Renewable Energy 

Directive 2018/2001 
Art. 21, 24 Allows DCs to participate in 

Renewable Energy 

Communities, self-generate, 

and trade surplus renewable 

energy. The ODP supports 

RES monitoring and P2P 

energy transactions. 

✓ 

Energy Efficiency Directive 

(EU) 2023/179118 

Art. 8, 11 Requires energy audits and 

demand-side efficiency 

improvements for large 

energy consumers. The 

ODP's AI analytics and 

automated management 

strategies are key tools for 

compliance.  

✓ 

 
18 Directive (EU) 2023/1791 of the European Parliament and of the Council of 13 September 2023 on energy 

efficiency and amending Regulation (EU) 2023/955 (recast). Official Journal of the European Union L 231, 

20.9.2023, pp. 1–111, Available at EUR-Lex: Directive - 2023/1791 - EN 

https://eur-lex.europa.eu/eli/dir/2023/1791/oj/eng
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REMIT — Regulation (EU) 

1227/201119 

Art. 3, 4 As active market participants, 

DCs must avoid insider 

trading and ensure non-

discriminatory disclosure of 

market-relevant information. 

The ODP must implement 

appropriate information 

controls. 

⚠ 

Electricity Balancing 

Guideline – Commission 

Regulation (EU) 2017/2195 
20/ Demand Connection 

Code – Commission 

Regulation (EU) 2016/138821 

Various Define technical standards 

for DCs offering flexibility and 

ancillary services to TSOs. 

The ODP's market interface 

must conform to these 

network code requirements. 

✓ 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

4.4 National-Level Considerations 

Although BEGONIA is designed to develop ODPs that can be deployed across different 

jurisdictions and are not intended to be country-specific, it is useful to briefly consider 

national regulatory contexts for completeness. These considerations should therefore be 

understood as additional contextual factors rather than as fundamental determinants of 

the deployability of the proposed solutions. 

Germany, Denmark, and Sweden all provide regulatory environments that are generally 

supportive of data centre participation in energy markets, flexibility services, and energy 

efficiency initiatives. The core European legislation governing data protection, electricity 

markets, and energy efficiency applies consistently across the three countries, creating 

broadly favourable conditions for deployment. 

Germany has developed increasingly mature frameworks for flexibility markets, 

aggregation services, and demand-side participation. The Federal Network Agency 

(BNetzA) oversees electricity market operations and market access arrangements, while 

national energy efficiency policies encourage greater transparency and optimisation of 

energy consumption. These conditions provide a favourable environment for the active 

participation of data centres in flexibility schemes and market-based energy services. 

 
19 Regulation (EU) No 1227/2011 of the European Parliament and of the Council of 25 October 2011 on 

wholesale energy market integrity and transparency. Official Journal of the European Union L 326, 8.12.2011, 

pp. 1–16, Available at EUR-Lex: Regulation - 1227/2011 - EN 
20 Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on electricity 

balancing. Official Journal of the European Union L 312, 28.11.2017, pp. 6–53, Available at EUR-Lex: Regulation 

- 2017/2195 - EN 
21 Commission Regulation (EU) 2016/1388 of 17 August 2016 establishing a Network Code on Demand 

Connection. Official Journal of the European Union L 223, 18.8.2016, pp. 10–54, Available at EUR-Lex: Regulation 

- 2016/1388 - EN 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011R1227
https://eur-lex.europa.eu/eli/reg/2017/2195/oj/eng
https://eur-lex.europa.eu/eli/reg/2017/2195/oj/eng
https://eur-lex.europa.eu/eli/reg/2016/1388/oj/eng
https://eur-lex.europa.eu/eli/reg/2016/1388/oj/eng
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Sweden combines a highly digitalised economy with a strong focus on renewable energy 

integration and sustainable energy use. National regulatory frameworks support 

participation in electricity markets and flexibility mechanisms, while energy efficiency 

policies encourage the optimisation of large energy consumers. Sweden's advanced 

digital infrastructure also creates favourable conditions for the deployment of AI-enabled 

energy management solutions. 

Denmark has long been recognised for its leadership in energy system digitalisation, 

flexibility, and renewable energy integration. The Danish regulatory framework supports 

demand-side participation and innovative energy services, while ongoing efforts to 

integrate sector coupling and district heating create additional opportunities for data 

centres to contribute to energy system optimisation, including through waste heat 

recovery initiatives. 

Across the three countries, no significant national regulatory barriers were identified that 

would prevent the deployment of the use case. Differences remain in market 

arrangements, aggregation mechanisms, and flexibility market participation rules, but 

these do not fundamentally affect the viability of the proposed solution. 

 

4.5 Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC III. 

Electricity market participation and prosumer status. The UC relies on the ability of 

data centres to participate actively in electricity markets rather than acting solely as 

consumers. European electricity market legislation increasingly recognises active 

customers and flexibility providers, creating opportunities for data centres to engage in 

demand response programmes, balancing services, and other market-based 

mechanisms. However, practical participation remains influenced by national market 

arrangements and aggregation models. 

Flexibility services and aggregation. Many flexibility markets operate through 

minimum participation thresholds that may exceed the capabilities of individual facilities. 

Aggregation therefore plays a critical role in enabling participation. The maturity of 

aggregation frameworks and the availability of independent aggregators remain 

important considerations for large-scale deployment. 

Energy efficiency obligations. Data centres are increasingly subject to energy efficiency 

and reporting requirements under European legislation, particularly the Energy Efficiency 

Directive. Regular energy audits, monitoring obligations, and energy management 

practices are becoming increasingly relevant. The optimisation capabilities of the ODP 

can support compliance with these requirements while improving operational 

performance. 
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Market integrity and transparency. As data centres become active participants in 

electricity markets, they may become subject to obligations arising from the Regulation 

on Wholesale Energy Market Integrity and Transparency (REMIT). This includes 

requirements relating to market conduct, transparency, and the handling of 

commercially sensitive information. Appropriate governance and monitoring 

mechanisms are therefore required. 

Data governance and data access. The UC depends on the collection, processing, and 

exchange of operational, market, and energy-related data. Compliance with the GDPR, 

Data Governance Act, and Data Act must therefore be considered, particularly where data 

sharing occurs between multiple organisations or across jurisdictions. 

Artificial intelligence governance. Several functionalities explored within the UC rely 

on AI-supported optimisation, forecasting, workload management, and energy market 

participation. Depending on the final implementation and operational role of these 

systems, specific requirements under the AI Act may apply, particularly in relation to 

transparency, risk management, data governance, and human oversight. 

Cybersecurity and operational resilience. Given the strategic importance of both data 

centres and electricity infrastructure, cybersecurity is a critical consideration. Compliance 

with NIS 2 and other sector-specific cybersecurity requirements will be essential to 

ensure operational resilience and the protection of sensitive digital and energy-related 

assets. 

 

4.6 Conclusions 

UC III operates within a regulatory environment that increasingly encourages the 

transformation of large energy consumers into active participants in the energy system. 

European electricity market legislation, energy efficiency policies, and broader 

decarbonisation objectives collectively support many of the functionalities explored 

within the use case, including flexibility provision, renewable energy integration, demand 

response, and intelligent energy management. 

The main regulatory challenges identified relate not to the viability of the concept itself 

but to the practical implementation of requirements concerning market participation, 

aggregation, energy efficiency compliance, data governance, cybersecurity, and artificial 

intelligence. These considerations require careful attention during implementation but 

do not constitute fundamental barriers to deployment. 

Overall, UC III demonstrates how Operational Digital Platforms can support the 

emergence of more sustainable, flexible, and energy-aware digital infrastructures. By 

enabling data centres to actively interact with electricity markets and energy systems, the 

use case contributes to both Europe's digital ambitions and its broader energy transition 

objectives. 
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5. Overall Conclusions  
 

The regulatory analysis conducted within the BEGONIA project indicates that the three 

final UCs operate within a generally favourable European regulatory environment. Across 

the areas examined, no fundamental regulatory barriers were identified that would 

prevent the deployment of the proposed solutions. 

The assessment shows that many of the services explored within the UCs are supported 

by existing European legislation and policy objectives. Consumer participation in 

electricity markets, flexibility services, renewable energy integration, transport 

electrification, energy efficiency, and the digitalisation of critical infrastructure are all 

areas that have received increasing regulatory attention in recent years. As a result, the 

regulatory framework is generally enabling rather than restrictive with respect to the 

functionalities analysed. 

At the same time, the analysis highlights several regulatory domains that require 

particular attention during implementation. Data governance, cybersecurity, artificial 

intelligence, interoperability, electronic identification, and market participation 

requirements emerge consistently across the three UCs. These considerations do not 

constitute barriers to deployment, but they require appropriate technical, organisational, 

and governance measures to ensure compliance. 

The analysis also confirms that, while differences exist in the implementation of European 

legislation across Member States, the national regulatory frameworks examined in this 

study are broadly compatible with the deployment of the proposed solutions. The few 

limitations identified are generally linked to differences in market design, aggregation 

schemes, or implementation maturity rather than to prohibitive legal constraints. 

Overall, the findings suggest that the regulatory framework governing the sectors 

analysed is evolving in a direction that increasingly supports digitalisation, 

interoperability, flexibility, and cross-sector collaboration. Future deployment efforts 

should therefore focus not only on regulatory compliance, but also on addressing 

practical implementation challenges related to governance, interoperability, stakeholder 

coordination, and the operationalisation of emerging regulatory requirements. 

The analyses presented in this publication provide a regulatory perspective on the 

opportunities and challenges associated with the deployment of the three BEGONIA UCs 

and contribute to the broader discussion on the role of innovative digital services in 

supporting Europe's energy and digital transitions. 
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Annex – Regulatory analysis of the Use Cases IV, V 

and VI 
 

Use Case IV — Digital Permits for Drone-Based Inspections of 

Linear Infrastructure 

 

Use Case Context 

UC IV explores how an Operational Digital Platform can streamline and automate the 

permitting and compliance management processes associated with drone-based 

inspections of linear infrastructures such as power lines, railways, pipelines, and 

transport corridors. The use case brings together drone operators, infrastructure 

managers, aviation authorities, environmental agencies, and air traffic management 

actors within a common digital environment designed to facilitate secure data exchange, 

automated compliance validation, and permit management. 

Through the platform, users can submit permit applications, validate operational 

requirements, coordinate with aviation authorities, access relevant airspace information, 

and support the execution of drone inspections in compliance with applicable 

regulations. The UC also explores the potential for greater interoperability across 

jurisdictions, enabling more efficient cross-border drone operations and reducing the 

administrative burden associated with multi-country infrastructure inspections. 

A detailed description of the use case, its objectives, architecture, and implementation 

approach can be found in the corresponding BEGONIA project deliverables 

 

Regulatory Overview 

UC IV operates at the intersection of aviation regulation, digitalisation, data governance, 

and infrastructure management. Its primary objective is not to alter existing regulatory 

requirements but to simplify and automate compliance with them through a digital 

platform capable of supporting permit validation and operational coordination across 

multiple jurisdictions. 

From a regulatory perspective, the use case is particularly relevant because drone 

operations are governed by a combination of European and national rules that, despite 

significant harmonisation efforts, still require operators to navigate multiple 

administrative procedures and operational constraints. This complexity becomes 

particularly relevant in the context of linear infrastructure inspections, where assets 

frequently extend across national borders. 
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The European regulatory framework for unmanned aircraft systems has evolved 

considerably through EASA regulations and the introduction of the U-Space framework. 

These developments provide a strong legal basis for the digitalisation and automation of 

operational processes while promoting greater interoperability across Member States. At 

the same time, the use case must address requirements relating to aviation safety, data 

governance, cybersecurity, electronic identification, and artificial intelligence 

 

Regulatory Summary 

Table 4: Use Case IV — Digital Permits for Drone-Based Inspections of Linear Infrastructure 

Regulation / Standard Key Articles Relevance for the Use Case Status 

EASA – Commission 

Implementing Regulation 

(EU) 2019/94722 — UAS 

Operations 

Art. 3, 5, 11, 13, 

15, 18 
Establishes the risk-based 

operational categorisation 

(Open/Specific/Certified) for 

drone operations. 

Infrastructure inspections fall 

in the Specific Category, 

requiring SORA-based 

authorisation. The ODT must 

automate SORA compliance 

and optimize LUC validation. 

The ODP standardises the 

cross-border validation 

process, ensuring mutual 

recognition of permits and 

automation of airspace 

approval, and it integrates 

national registration 

databases to ensure 

compliance of operators and 

drones. 

⚠ 

Commission Delegated 

Regulation (EU) 2019/94523 

— UAS Technical 

Requirements 

Art. 3–7 (CE 

marking, C0–C6 

classes), 13, 14 

Defines technical and 

certification standards for 

drones used in EU airspace. 

Drones deployed in the 

Specific or Certified Category 

must meet product 

certification requirements. 

The ODP validates drones’ 

compliance with the 

✓ 

 
22 Commission Implementing Regulation (EU) 2019/947 of 24 May 2019 on the rules and procedures for the 

operation of unmanned aircraft. Official Journal of the European Union L 152, 11.6.2019, pp. 45–71, Available 

at EUR-Lex: Implementing regulation - 2019/947 - EN 
23 Commission Delegated Regulation (EU) 2019/945 of 12 March 2019 on unmanned aircraft systems and on 

third-country operators of unmanned aircraft systems. Official Journal of the European Union L 152, 11.6.2019, 

pp. 1–40, Available at EUR-Lex: Delegated regulation - 2019/945 - EN 

https://eur-lex.europa.eu/eli/reg_impl/2019/947/oj/eng
https://eur-lex.europa.eu/eli/reg_del/2019/945/oj/eng
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regulation standards. It also 

provides real-time tracking 

ensuring operational 

compliance. 

U-Space – Commission 

Implementing Regulation 

(EU) 2021/66424 

Art. 3–11 Requires coordination of 

drone operations through 

digital U-Space traffic 

management in designated 

zones. The ODP must 

integrate with national U-

Space service providers for 

real-time flight authorisation 

and airspace awareness. 

⚠ 

General Data Protection 

Regulation – Regulation 

(EU) 2016/679 + national 

laws (Ley Orgánica 3/2018 
25/ Lei 58/2019 26/ LOI 2018-

49327) 

Art. 5, 6, 25, 32 Governs all personal data 

collected during drone 

operations (imagery, location 

data). Data minimisation, 

purpose limitation, and 

privacy-by-design 

requirements apply. National 

transpositions are closely 

aligned. 

✓ 

eIDAS – Regulations (EU) 

910/2014 + national 

implementations (AESA / 

ANAC / DGAC) 

Art. 6, 24 Enables secure electronic 

permit applications, cross-

border identity recognition for 

drone operators, and 

timestamping of operational 

records. All three countries 

have implemented eIDAS-

compliant national systems. 

✓ 

Interoperable Europe Act – 

Regulation (EU) 2024/903 
Art. 3, 7 Mandates interoperability 

between drone operators and 

national aviation authorities in 

cross-border operations. 

Requires interoperability 

assessments and supports the 

European Interoperability 

Board's governance role. 

✓ 

 
24 Commission Implementing Regulation (EU) 2021/664 of 22 April 2021 on a regulatory framework for the U-

space.  Official Journal of the European Union L 139, 23.4.2021, pp. 161–183, Available at EUR-Lex: 

Implementing regulation - 2021/664 - EN 
25 Ley Orgánica 3/2018, de 5 de diciembre, de Protección de Datos Personales y garantía de los derechos 

digitales. Boletín Oficial del Estado número 294, de 06/12/2018, Referencia: BOE-A-2018-16673 
26 Lei n.º 58/2019, de 8 de agosto. Diário da República número 151/2019, Série I de 2019-08-08. URL: Lei 58-

2019 
27 LOI n° 2018-493 du 20 juin 2018 relative à la protection des données personnelles. Journal Officiel 

Numéro 0141 du 21 juin 2018. URL : LOI n° 2018-493 

https://eur-lex.europa.eu/eli/reg_impl/2021/664/oj/eng
https://www.boe.es/buscar/doc.php?id=BOE-A-2018-16673
https://diariodarepublica.pt/dr/detalhe/lei/58-2019-123815982
https://diariodarepublica.pt/dr/detalhe/lei/58-2019-123815982
https://www.legifrance.gouv.fr/jorf/id/JORFSCTA000037085966
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AI Act – Regulation (EU) 

2024/1689 
Art. 6, 8, 10, 13, 

14 
AI systems for automated 

permit assessment and 

airspace conflict detection in 

critical infrastructure contexts 

are likely high-risk. 

Transparency, human 

oversight, and risk 

management requirements 

apply. 

⚠ 

NIS 2 Directive (EU) 

2022/2555 / Network Code 

on Cybersecurity - 

Commission Delegated 

Regulation (EU) 2024/1366 

Art. 21, 23 Cybersecurity risk 

management, encryption, and 

incident response protocols 

are required for the digital 

platform managing drone 

permits and operational data. 

⚠ 

Occurrence Reporting - 

Regulation (EU) 376/201428 

Art. 4, 6, 7 Requires drone operators and 

infrastructure managers to 

report safety-related 

incidents. The ODP's data 

management architecture 

must support occurrence 

reporting requirements and 

real-time data exchange 

between national aviation 

authorities and regulatory 

bodies. 

✓ 

Digital Services Act – 

Regulation (EU) 2022/2065 
Art. 8, 14, 15, 23 Accountability and 

transparency obligations 

apply to the ODP as a digital 

intermediary managing drone 

permits and related services. 

Risk mitigation measures 

against incorrect or 

manipulated data are 

required. 

✓ 

Data Governance Act (DGA) 

– Regulation (EU) 2022/868 

Art. 5, 11 It encourages the use of 

neutral data-sharing services 

and it facilitates access to 

necessary datasets for 

efficient drone operations.  

✓ 

Data Act – Regulation (EU) 

2023/2854 

Art. 4, 8 Facilitates access to data 

generated by devices used in 

✓ 

 
28 Regulation (EU) No 376/2014 of the European Parliament and of the Council of 3 April 2014 on the reporting, 

analysis and follow-up of occurrences in civil aviation, amending Regulation (EU) No 996/2010 of the 

European Parliament and of the Council and repealing Directive 2003/42/EC of the European Parliament and 

of the Council and Commission Regulations (EC) No 1321/2007 and (EC) No 1330/2007. Official Journal of the 

European Union L. 122, 24.4.2014, pp. 18–43, Available at EUR-Lex: Regulation - 376/2014 - EN  

https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
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drone operations, supporting 

maintenance and operational 

efficiency. Requires data 

holders to grant access under 

fair terms, enabling 

collaborative use in drone 

operations. 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

National-Level Considerations 

Although BEGONIA is designed to develop ODPs that can be deployed across different 

jurisdictions and are not intended to be country-specific, it is useful to briefly consider 

national regulatory contexts for completeness. These considerations should therefore be 

understood as additional contextual factors rather than as fundamental determinants of 

the deployability of the proposed solutions. 

Spain, Portugal, and France have all implemented the European framework governing 

drone operations and are broadly aligned with EU requirements relating to data 

protection, cybersecurity, and digital trust services. However, important differences 

remain in administrative procedures, operational restrictions, geographical zones, and 

authorisation processes. 

In Spain, the State Aviation Safety Agency (AESA) administers drone operations within the 

framework established by European legislation while maintaining specific operational 

procedures and geographical restrictions that must be considered when planning 

inspection activities. 

Portugal applies the European regulatory framework through the National Civil Aviation 

Authority (ANAC), which imposes additional requirements for certain operational 

environments and infrastructure-related activities. 

France has developed one of the most detailed national frameworks for drone operations 

in Europe. While fully aligned with the European regulatory framework, operational 

authorisations, geographical restrictions, and procedural requirements may introduce 

additional complexity for cross-border operations. 

These differences do not constitute barriers to deployment but illustrate the type of 

regulatory fragmentation that the platform is intended to address through automated 

compliance validation and operational coordination. 

 

Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC IV. 
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Operational authorisation and risk assessment. Most drone inspections of critical 

infrastructure are expected to fall within the Specific Category under European drone 

regulations. As a result, operators are required to perform risk assessments, often based 

on the Specific Operations Risk Assessment (SORA) methodology, and obtain the 

necessary operational authorisations. The integration of these processes within the 

platform represents a central element of the use case. 

U-Space integration and airspace management. The increasing deployment of U-

Space services creates opportunities for more automated and scalable drone operations. 

However, effective implementation requires interoperability between the platform, 

aviation authorities, and U-Space service providers to support flight authorisation, traffic 

information, and operational coordination. 

Cross-border regulatory interoperability. Although operational authorisations benefit 

from mutual recognition mechanisms under European legislation, practical 

implementation continues to involve national administrative requirements and 

operational constraints. Managing this complexity remains one of the principal 

challenges addressed by the UC. 

Data governance and privacy. Drone inspections frequently generate imagery, video 

recordings, and operational data that may contain personal information or sensitive 

infrastructure-related content. Compliance with GDPR requirements relating to data 

minimisation, purpose limitation, security, and lawful processing is therefore essential. 

Data sharing and interoperability. The use case relies on the exchange of information 

between drone operators, infrastructure managers, aviation authorities, and other 

stakeholders. The Data Governance Act, Data Act, and Interoperable Europe Act provide 

an increasingly relevant framework for enabling secure and interoperable data 

exchanges. 

Artificial intelligence governance. Some functionalities explored within the UC, 

including automated permit validation, risk assessment support, and operational 

decision-support systems, may be subject to requirements under the AI Act depending 

on their final implementation and role within operational workflows. 

Cybersecurity and operational resilience. Given the interaction with aviation systems, 

critical infrastructure operators, and public authorities, cybersecurity considerations are 

particularly important. Compliance with NIS 2 and other relevant security requirements 

should be considered throughout the design and operation of the platform. 

 

Conclusions 

UC IV operates within a regulatory environment that has undergone significant 

harmonisation at European level while still retaining important national implementation 
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differences. The analysis indicates that no fundamental regulatory barriers exist that 

would prevent the deployment of the proposed solution. 

The principal value of the use case lies in its ability to simplify and automate compliance 

with an otherwise complex multi-jurisdictional regulatory landscape. Aviation safety 

requirements, operational authorisations, airspace management procedures, and 

national administrative practices create significant operational complexity for drone 

operators, particularly in cross-border scenarios. The services explored within the UC are 

designed to address precisely these challenges. 

The main considerations identified relate to aviation authorisation procedures, cross-

border interoperability, data governance, cybersecurity, and the implementation of AI-

supported functions. While these requirements require careful attention during 

implementation, they do not prevent the deployment of the proposed solution and, in 

many cases, reinforce the rationale for greater digitalisation and automation of 

permitting processes. 

 

 

Use Case V — Smart Port Operations 
 

Use Case Context 

UC V explores how an Operational Digital Platform can support smarter, safer, and more 

sustainable port operations through the integration of digital technologies, real-time 

monitoring systems, AI-driven analytics, and automated operational processes. The use 

case brings together port authorities, terminal operators, shipping companies, logistics 

providers, drone operators, and technology providers within a common digital 

environment that enables data sharing, operational coordination, and decision support. 

Through the platform, stakeholders can access real-time information relating to port 

activities, infrastructure utilisation, vessel operations, stockpile management, logistics 

flows, and inspection activities. The use case also explores the use of drone-based 

monitoring systems and AI-supported analytics to improve operational visibility, resource 

allocation, safety, and environmental performance. 

A detailed description of the use case, its objectives, architecture, and implementation 

approach can be found in the corresponding BEGONIA project deliverables. 

 

Regulatory Overview 

UC V operates at the intersection of maritime transport, logistics, digitalisation, and 

critical infrastructure management. Ports are highly complex operational environments 
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involving multiple public and private stakeholders, extensive information exchanges, and 

strict safety, security, and operational requirements. 

From a regulatory perspective, the use case is particularly relevant because it combines 

digital platform services, operational data management, AI-supported decision-making, 

and drone-based inspection activities within a critical infrastructure environment. The 

increasing digitalisation of port operations is actively supported by European initiatives 

aimed at improving efficiency, sustainability, interoperability, and information exchange 

across transport and logistics ecosystems. 

The regulatory framework governing the UC is generally supportive of these objectives. 

European legislation relating to port services, maritime reporting, freight transport 

information exchange, cybersecurity, and digital interoperability provides a foundation 

for the deployment of integrated digital solutions. At the same time, the use case must 

address requirements relating to aviation operations, data governance, artificial 

intelligence, critical infrastructure protection, and fair access to port services. 

 

Regulatory Summary 

Table 5: Use Case V — Smart Port Operations 

Regulation / Standard Key Articles Relevance for the Use Case Status 

Port Services - Regulation 

(EU) 2017/35229 

Art. 3, 4, 6, 8, 13, 

15 
Governs provision of port 

services including drone-

based inspection and cargo 

management. Requires fair 

access, minimum 

qualification standards, 

transparency in service 

provision, and consultation 

requirements for new 

technologies. Allows ports to 

impose minimum 

requirements and public 

service obligations on drone 

operators. No barriers, but 

compliance architecture 

needed. 

⚠ 

 
29 Regulation (EU) 2017/352 of the European Parliament and of the Council of 15 February 2017 establishing 

a framework for the provision of port services and common rules on the financial transparency of ports. 

Official Journal of the European Union L 57, 3.3.2017, pp. 1–18, Available at EUR-Lex:  Regulation - 2017/352 - 

EN  

https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
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EMSWe — Regulation (EU) 

2019/123930 
Art. 3, 5, 6, 9 Sets harmonised reporting 

formalities for vessels and 

port-related data. ODP-

collected drone data 

contributing to reporting 

workflows must be 

compatible with EMSWe data 

formats and submission 

standards. 

⚠ 

EASA -  Regulation (EU) 

2019/947 
Art. 3, 5, 12 Drone operations in port 

environments fall in the 

Specific Category. Risk-based 

authorisation is required; 

port areas may involve 

restricted zones. SORA 

methodology applies. 

⚠ 

Data Governance Act – 

Regulation (EU) 2022/868 
Art. 5, 9, 12 Governs neutral, transparent 

data sharing between port 

stakeholders on the ODP. 

Platforms such as FIWARE 

used for data exchange must 

conform to DGA neutrality 

and data intermediation 

requirements. 

✓ 

Data Act – Regulation (EU) 

2023/2854 
Art. 4, 11 Mandates fair access to 

drone-generated data in port 

logistics and clear sharing 

agreements between 

operators and port 

authorities. 

✓ 

General Data Protection 

Regulation – Regulation 

(EU) 2016/679 

Art. 6, 25 Applies to all personal or 

sensitive data collected by 

drones or the ODP within 

port environments. 

Lawfulness of processing, 

privacy-by-design, and 

appropriate access controls 

are required. 

✓ 

AI Act – Regulation 

2024/1689 
Art. 6, 8, 10, 13, 

14 
AI systems used in port 

critical infrastructure for 

logistics optimisation and 

drone coordination are high-

risk. Thorough risk 

assessments, human 

⚠ 

 
30 Regulation (EU) 2019/1239 of the European Parliament and of the Council of 20 June 2019 establishing a 

European Maritime Single Window environment and repealing Directive 2010/65/EU. Official Journal of the 

European Union L 198, 25.7.2019, pp. 64–87, Available at EUR-Lex:  Regulation - 2019/1239 - EN 

https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
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oversight, and operational 

transparency for 

stakeholders are mandatory. 

NIS 2 - Directive (EU) 

2022/2555 
Art. 2, 3, 21, 23 Ports and port operators are 

identified as essential 

entities. Advanced 

cybersecurity risk 

management, encryption 

standards, and incident 

reporting are required for the 

ODP. 

⚠ 

Digital Services Act – 

Regulation (EU) 2022/2065 
Art. 8, 23 Accountability and risk 

mitigation obligations apply 

to the ODP as a digital 

intermediary for port data 

management. 

✓ 

Interoperable Europe Act – 

Regulation (EU) 2024/903 
Art. 7, 13 Enforces cross-border 

interoperability standards for 

the ODP's port data sharing 

functions across EU maritime 

systems. 

✓ 

eFTI - Regulation EU 

2020/1056 

Art. 3, 4, 8 Drones’ operations 

contributing to freight data 

collection must align with 

standardized formats to 

enable seamless integration 

into eFTI systems. Drone 

operators and the ODP must 

implement access controls to 

protect sensitive freight data. 

⚠ 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

National-Level Considerations 

Although BEGONIA is designed to develop ODPs that can be deployed across different 

jurisdictions and are not intended to be country-specific, it is useful to briefly consider 

national regulatory contexts for completeness. These considerations should therefore be 

understood as additional contextual factors rather than as fundamental determinants of 

the deployability of the proposed solutions. 

The assessment focused primarily on the Spanish regulatory environment due to the 

specific port-related context considered during the evaluation phase. Spain has 

established a comprehensive framework governing both port operations and drone 

activities, while remaining aligned with the relevant European regulatory frameworks. 
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Drone operations within Spanish ports are regulated through national legislation 

implementing the European framework for unmanned aircraft systems. Operations in 

controlled or sensitive environments such as ports typically require additional 

authorisations, coordination procedures, and operational safeguards. The State Aviation 

Safety Agency (AESA) plays a central role in overseeing these activities and ensuring 

compliance with aviation safety requirements. 

At the port level, operators must also comply with national and local requirements 

established by port authorities, including operational safety procedures, security 

measures, and coordination protocols. These requirements may vary between ports but 

are generally compatible with the deployment of digital platforms supporting operational 

management and inspection activities. 

No significant national regulatory barriers were identified that would prevent the 

deployment of the use case. The principal considerations relate to operational 

coordination, authorisation procedures, and compliance with the various regulatory 

frameworks governing activities within port environments. 

 

Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC V. 

Port governance and access to services. European legislation governing port services 

requires transparency, non-discrimination, and fair access to port facilities and services. 

Any digital platform supporting operational activities within ports must operate in a 

manner that respects these principles while accommodating any requirements imposed 

by port authorities regarding service provision, safety, and operational standards. 

Maritime reporting and interoperability. The European Maritime Single Window 

environment (EMSWe) aims to harmonise reporting formalities for maritime transport. 

Where operational information generated through the platform contributes to reporting 

processes, interoperability with EMSWe systems and related information exchange 

mechanisms becomes an important consideration. 

Drone operations within port environments. The use of drones for inspection, 

monitoring, and data collection introduces additional regulatory requirements relating to 

aviation safety, operational authorisation, and airspace management. Many port-related 

drone activities are expected to fall within the Specific Category under European drone 

regulations and may require risk assessments and operational approvals. 

Data governance and information sharing. The UC depends on the exchange of 

information between a wide range of stakeholders, including port authorities, logistics 

operators, shipping companies, infrastructure managers, and technology providers. 
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Compliance with GDPR, the Data Governance Act, the Data Act, and interoperability 

requirements is therefore essential to support secure and trusted data sharing. 

Cybersecurity and critical infrastructure protection. Ports are increasingly 

recognised as critical infrastructure environments and are subject to growing 

cybersecurity requirements. Compliance with NIS 2 and other relevant security 

frameworks is particularly important given the operational and economic significance of 

port activities. 

Artificial intelligence governance. Several functionalities explored within the UC rely 

on AI-supported analytics, logistics optimisation, monitoring systems, and operational 

decision-support tools. Depending on their final implementation and operational role, 

these systems may be subject to specific obligations under the AI Act relating to 

transparency, risk management, and human oversight. 

Public service obligations and operational requirements. Port authorities may 

impose operational, safety, security, environmental, and service continuity requirements 

on organisations operating within the port environment. Any platform supporting 

operational activities must be capable of accommodating these obligations within its 

governance and coordination mechanisms. 

 

Conclusions 

UC V operates within a regulatory environment that is broadly supportive of the 

digitalisation of port operations and the deployment of advanced operational 

management tools. European legislation relating to port services, maritime reporting, 

freight transport information exchange, and digitalisation provides a solid foundation for 

many of the functionalities explored within the use case. 

The principal challenges identified relate to the integration of multiple regulatory 

domains within a single operational environment. Port governance requirements, 

aviation regulations, data governance obligations, cybersecurity measures, and artificial 

intelligence requirements must all be considered when designing and operating the 

platform. 

No fundamental regulatory barriers were identified that would prevent the deployment 

of the proposed solution. The analysis suggests that the main challenges relate to 

implementation, operational coordination, and compliance management rather than to 

the underlying legality of the use case. In this respect, the use case illustrates how digital 

platforms can support more efficient and integrated port operations while facilitating 

compliance with an increasingly complex regulatory landscape. 
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Use Case VI — Carbon Footprint Tracking in Logistics Operations 

 

Use Case Context 

UC VI explores how an Operational Digital Platform can support the measurement, 

monitoring, and management of carbon emissions across logistics and port supply 

chains. The use case brings together logistics operators, shipping companies, freight 

forwarders, port authorities, transport providers, and other supply chain stakeholders 

within a common digital environment that enables the collection, exchange, and 

processing of emissions-related data. 

Through the platform, stakeholders can calculate carbon footprints, monitor emissions 

performance, generate sustainability reports, compare transport alternatives, and 

identify opportunities for reducing environmental impacts. The use case also explores 

how blockchain-based technologies can support data integrity, traceability, and 

transparency while facilitating trusted information exchange across complex supply 

chains operating across multiple jurisdictions. 

A detailed description of the use case, its objectives, architecture, and implementation 

approach can be found in the corresponding BEGONIA project deliverables 

 

Regulatory Overview 

UC VI operates at the intersection of environmental regulation, logistics, transport, and 

digitalisation. As sustainability reporting and emissions reduction become increasingly 

important priorities for both policymakers and industry stakeholders, the availability of 

reliable, standardised, and verifiable emissions data is becoming a critical requirement 

across logistics and transport value chains. 

From a regulatory perspective, the use case is particularly relevant because it supports 

compliance with a growing body of European and international legislation relating to 

emissions monitoring, environmental reporting, freight information exchange, and 

sustainable transport. Unlike some of the other UCs analysed within BEGONIA, the 

primary driver for this use case is not operational optimisation alone, but also the 

increasing need to generate trusted environmental information capable of supporting 

regulatory compliance and sustainability objectives. 

The regulatory framework governing the UC is generally supportive of digital solutions 

that facilitate emissions monitoring, data exchange, and reporting. European legislation 

relating to emissions trading, freight transport information, data governance, and 

environmental footprint methodologies increasingly encourages the use of digital tools 

capable of improving transparency, interoperability, and accountability across supply 

chains. 
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Regulatory Summary 

Table 6: Use Case VI — Carbon Footprint Tracking in Logistics Operations 

Regulation / Standard Key Articles Relevance for the Use Case Status 

Data Governance Act – 

Regulation (EU) 2022/868 
Art. 5, 6, 11, 14 Governs the Co-logistic 

platform's data 

intermediation role. 

Transparent, fair, and neutral 

conditions for carbon and 

logistics data sharing. Cross-

border data notification 

requirements apply. 

✓ 

Data Act – Regulation (EU) 

2023/2854 
Art. 4, 5, 6, 11 Mandates fair user access to 

logistics and emissions data. 

Technical protections against 

unauthorised use (smart 

contracts, encryption) are 

required. Data sharing terms 

must be fair and transparent. 

✓ 

Interoperable Europe Act – 

Regulation (EU) 2024/903 
Art. 3, 4, 6, 8 Requires interoperability with 

other EU logistics and 

emissions reporting systems. 

Harmonised technical 

specifications and data 

sharing standards must be 

adopted. 

✓ 

Digital Markets Act – 

Regulation (EU) 2022/1925 
Art. 5, 6, 7 Prevents dominant platforms 

from restricting access to 

critical logistics data. The risk 

is upstream: if data holders 

with market power restrict 

emissions data flows, the 

DMA's access provisions 

provide a remedy. 

⚠ 

Digital Services Act - 

Regulation (EU) 2022/2065 
Art. 8, 23 Transparency and risk 

mitigation obligations apply. 

The platform must 

communicate clearly about 

carbon footprint calculation 

methodologies and mitigate 

risks from inaccurate or 

manipulated data. 

✓ 

General Data Protection 

Regulation – Regulation 

(EU) 2016/679 

Art. 5, 25, 35 Lawful and transparent 

processing of personal data 

involved in logistics 

operations. Privacy-by-design 

in blockchain architecture 

✓ 
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and robust security for user 

data are required. 

eIDAS – Regulation (EU) 

910/2014 
Art. 6, 12 Electronic signatures for 

validating carbon data and 

stakeholder agreements; 

cross-border trust services 

for international logistics 

transactions. 

✓ 

NIS 2 - Directive (EU) 

2022/2555 
Art. 2, 3, 21, 23 Logistics operators and port 

authorities are essential 

entities. Robust cybersecurity 

risk management and 

incident reporting are 

mandatory. Blockchain 

architecture supports data 

integrity requirements. 

⚠ 

eFTI - Regulation (EU) 

2020/1056 
Art. 5, 6, 7, 8, 9 Platform must obtain eFTI 

certification covering data 

integrity, authenticity, 

interoperability, traceability, 

and security standards. 

Blockchain architecture 

directly supports these 

requirements. 

⚠ 

EU ETS Directive 

(2003/87/EC as amended by 

2023/959)31 

Art. 14 + Annex 

IV 
Maritime operators must 

report annual emissions to 

competent authorities. The 

Co-logistic platform's carbon 

footprint calculator directly 

supports ETS compliance 

reporting. 

✓ 

Environmental Footprint 

Methods — 

Recommendation (EU) 

2021/227932 

Various LCA-based methodology for 

measuring transport 

emissions. The platform's 

carbon footprint outputs 

should align with EF methods 

for credibility and regulatory 

comparability. 

✓ 

 
31 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing a 

scheme for greenhouse gas emission allowance trading within the Community and amending Council 

Directive 96/61/EC. Official Journal of the European Union L 275, 25.10.2003, pp. 32–46, Available at EUR-Lex: 

Directive - 2003/87 - EN 
32 Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental 

Footprint methods to measure and communicate the life cycle environmental performance of products and 

organisations. Official Journal of the European Union L 471, 30.12.2021, pp. 1–396, Available at EUR-Lex:  

Commission Recommendation 2021/2279 

https://eur-lex.europa.eu/eli/dir/2003/87/oj/eng
https://eur-lex.europa.eu/eli/reg/2014/376/oj/eng
https://eur-lex.europa.eu/eli/reco/2021/2279/oj/eng
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IMO GHG Strategy / EEXI / 

CII 
Various International benchmarks for 

maritime emissions 

performance. The platform 

must accommodate IMO 

metrics for shipping 

emissions tracking alongside 

EU ETS obligations. 

✓ 

Port Services Regulation 

(EU) 2017/352 
Art. 7, 13 Environmental standards as 

minimum requirements for 

port services; differentiated 

port charges based on 

emissions performance. 

Platform's carbon metrics 

directly support incentive 

structures. 

✓ 

Energy Efficiency Directive 

(EU) 2023/1791 
Art. 11, 22 Promotes sustainable 

logistics practices, route 

optimisation to reduce 

emissions, and monitoring of 

energy use. Platform 

functions are directly aligned 

with EED sustainability 

objectives. 

✓ 

Status: ✓ Full compliance  ⚠ Compliant with risks  ✗ Barrier to implementation 

 

National-Level Considerations 

The regulatory frameworks most relevant to this use case are predominantly European 

and international in nature. As a result, national-level variations play a less significant role 

than in some of the other UCs analysed within the project. 

The principal regulatory drivers governing emissions monitoring, freight information 

exchange, data governance, and environmental reporting originate from European 

legislation and internationally recognised maritime frameworks. This creates a relatively 

harmonised environment for deployment, particularly in comparison with use cases that 

depend heavily on national market rules or sector-specific authorisation procedures. 

No significant national regulatory barriers were identified that would prevent the 

deployment of the proposed solution. The main considerations relate instead to 

compliance with certification requirements, access to reliable emissions data, and 

alignment with recognised environmental reporting methodologies. 
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Key Regulatory Challenges and Considerations 

The analysis identified several regulatory areas that are particularly relevant to the 

deployment of UC VI. 

Emissions monitoring and EU ETS compliance. The extension of the European Union 

Emissions Trading System (EU ETS) to maritime transport significantly increases the 

importance of accurate emissions monitoring and reporting. The UC directly supports 

these objectives by enabling the collection, processing, and verification of emissions-

related information across logistics operations and maritime transport activities. 

Electronic freight transport information (eFTI). The use case relies heavily on the 

digital exchange of transport and logistics information. Regulation (EU) 2020/1056 on 

electronic freight transport information establishes a framework for the acceptance and 

exchange of digital freight information across the European Union. Compliance with eFTI 

requirements, including certification and interoperability obligations, represents an 

important consideration for deployment. 

Environmental footprint methodologies and reporting consistency. Reliable carbon 

footprint calculations require consistent methodologies and comparable data sources. 

Alignment with recognised European environmental footprint methodologies and 

sustainability reporting approaches is therefore essential to ensure credibility, 

transparency, and comparability of results across different operators and transport 

modes. 

International maritime emissions frameworks. Maritime transport represents a 

significant component of many logistic chains. Consequently, international frameworks 

developed by the International Maritime Organization (IMO), including initiatives related 

to greenhouse gas emissions, energy efficiency, and carbon intensity, are highly relevant 

to the implementation of the use case. 

Data governance and access to information. The UC depends on the availability of 

data from multiple actors across complex logistics ecosystems. Access to operational, 

environmental, and transport-related information must comply with the GDPR, the Data 

Governance Act, and the Data Act. Particular attention should be paid to ensuring fair 

access to relevant datasets while protecting commercially sensitive information. 

Blockchain, transparency, and data integrity. The use case explores the use of 

blockchain technologies to improve traceability, transparency, and trust in emissions 

reporting. While blockchain technologies are not specifically mandated by regulation, 

their characteristics align well with the requirements for data integrity, auditability, and 

verifiability that underpin many environmental reporting obligations. 

Market concentration and access to data. The effectiveness of the platform depends 

on access to emissions and operational data held by multiple actors within the logistics 

ecosystem. Although no immediate barriers were identified, future market developments 

could create situations where dominant platforms or data holders control access to 
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critical datasets. The evolving European framework for data access and sharing will 

therefore remain an important area to monitor. 

 

Conclusions 

UC VI operates within a regulatory environment that is increasingly driven by 

environmental reporting, emissions monitoring, and sustainability objectives. European 

and international regulatory developments relating to emissions trading, freight 

information exchange, and environmental performance measurement provide a strong 

foundation for the services explored within the use case. 

The analysis identified no fundamental regulatory barriers to deployment. On the 

contrary, many of the platform's functionalities directly support compliance with 

emerging reporting and transparency requirements. The principal considerations relate 

to ensuring alignment with recognised methodologies, obtaining any necessary 

certifications, securing access to reliable emissions data, and maintaining compliance 

with data governance requirements. 

Overall, the use case illustrates how digital platforms can support the growing need for 

trusted, interoperable, and verifiable environmental information across logistics and 

transport ecosystems. The increasing importance of emissions monitoring and 

sustainability reporting is likely to further reinforce the relevance of such solutions in the 

future. 


