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Executive Summary  
 

This document presents the concept of the Operational Digital Platform (ODP) as 

developed and validated within the EU-funded BEGONIA project and positions it as a 

contribution to the broader European discussion on the digital transformation of critical 

infrastructure. 

Europe's energy and transport systems are undergoing a profound transformation 

driven by decarbonisation, electrification, and the large-scale integration of distributed 

resources. At the same time, the EU is advancing a broader digital agenda spanning data 

spaces, smart grids, advanced connectivity, and digital sovereignty. Meeting these 

challenges requires coordinated, intelligent, and interoperable digital infrastructures 

capable of operating across sectors, borders, and stakeholder boundaries. It is in this 

context that the ODP concept becomes relevant. 

An ODP, as presented in this document, is a purpose-built digital infrastructure that 

combines physical and virtual ICT resources to connect, coordinate, and operate critical 

systems in support of European policy objectives. Its defining feature is the ability to go 

beyond data sharing by enabling real-time operational intelligence, service orchestration, 

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

ODPs are designed to build on existing European digital ecosystems rather than duplicate 

them, integrating diverse systems and stakeholders within a common operational 

framework. 

The BEGONIA project has studied, developed, and tested this concept across several use 

cases, demonstrating its technical and operational feasibility and identifying building 

blocks that already exist within the European digital ecosystem. At the same time, the 

project has highlighted structural challenges, including regulatory fragmentation, 

governance complexity, and the uneven maturity of interoperability frameworks, which 

will need to be addressed to enable large-scale deployment. 

ODPs sit within a broader evolution of the European digital landscape, shaped by 

developments such as the emerging Digital Spine concept and advances in Generative 

and Agentic AI. Rather than competing with these developments, ODPs complement 

them by translating broader enabling architectures into concrete operational capabilities 

tailored to specific sectors, use cases, and stakeholder needs. 

This document is intended as a reference for policymakers, platform developers, 

infrastructure operators, and industry actors seeking a structured and practical 

contribution, grounded in real deployment experience, to support the design, 

deployment, governance, and further development of ODP-based solutions. 
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1. Introduction 
 

Background 

The European Union is currently facing a set of structural challenges that are shaping 

the evolution of its energy, transport, and digital systems. It is navigating a broader 

transformation driven by decarbonisation, electrification, the integration of 

renewable energy, and increasing energy-efficiency requirements, all of which are 

redefining how critical infrastructure is designed, operated, and governed. 

First, there is a growing need to strengthen European sovereignty and independence 

in critical sectors. This includes enhancing energy security and reducing reliance on 

fragmented or non-European digital solutions, particularly in strategic domains such 

as energy and transport. Recent crises have further highlighted the importance of 

resilient, interconnected, and digitally capable systems. 

Second, the EU has set ambitious climate and energy targets, including the objective 

of achieving climate neutrality by 2050. Delivering on these goals requires accelerated 

decarbonisation across sectors, large-scale integration of renewable energy sources, 

significant improvements in energy and resource efficiency, and the deployment of 

sustainable and smart mobility solutions. 

Third, Europe must strengthen its competitiveness in a context of increasing global 

pressure. As highlighted in the Draghi Report on the future of European 

competitiveness1, Europe faces an innovation and productivity gap compared to other 

major economies, particularly in strategic technologies and digital industries. 

Addressing this challenge requires fostering European innovation, advancing the 

single market, enabling cross-border and cross-sector services, reducing 

fragmentation, and facilitating more effective interaction among a growing number 

of stakeholders, systems, and infrastructures. 

While these challenges are diverse in nature and require a combination of policy, 

regulatory, financial, technological, and societal responses, digital infrastructures 

have a significant role to play in addressing them. They can provide the foundations 

for secure and interoperable coordination of actors, assets, data, and services. This is 

particularly relevant in the context of the energy transition, where achieving climate 

neutrality and greater energy security will require closer integration between energy, 

transport, and digital systems, alongside investments in physical infrastructure and 

broader systemic changes. 

In response, the EU has launched a broad range of regulatory, technical, and financial 

initiatives aimed at supporting innovation and accelerating the deployment of digital 

 
1 https://commission.europa.eu/topics/competitiveness/draghi-report_en  

https://commission.europa.eu/topics/competitiveness/draghi-report_en
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solutions in critical sectors. Initiatives such as data spaces, smart grids, advanced 

connectivity infrastructures, and the emerging Internet of Energy reflect a growing 

recognition of the need for a coherent digital layer capable of supporting trusted data 

exchange, interoperability, and coordinated operation across system levels and 

jurisdictions. Underpinning these efforts is a broader ambition to develop solutions 

that strengthen European technological capabilities and digital sovereignty. 

The challenge facing Europe is therefore no longer simply how to digitise 

infrastructure, but how to make increasingly complex systems observable, 

predictable, adaptive, and easier to coordinate. Artificial intelligence, advanced 

analytics, and service orchestration capabilities are becoming essential enablers in 

this transition, transforming digital infrastructures from passive mechanisms for data 

exchange into active tools for monitoring, forecasting, optimisation, and decision 

support. 

Within this evolving landscape, Operational Digital Platforms (ODPs) emerge as a 

promising approach to addressing these challenges. As purpose-built digital 

infrastructures, ODPs are designed to enable secure, interoperable, and scalable 

coordination across sectors, stakeholders, and operational domains. They can 

provide a practical approach to supporting Europe's green and digital transitions by 

combining data exchange, operational intelligence, service orchestration, and 

coordinated decision-making within a common framework. 

 

Purpose of the document 

This document presents the concept of the ODP as developed and validated within 

the EU-funded BEGONIA project2. It is intended as a reference document that 

consolidates the project's work on the concept and provides a structured contribution 

to the ongoing European discussion on the digital transformation of critical 

infrastructure. 

Its objective is to define the ODP concept, describe its key characteristics, building 

blocks, and design principles, and capture the main lessons learned from its 

development and validation across multiple use cases. In doing so, it provides a 

common reference for understanding the role of ODPs and supports further 

discussion on their development and deployment in different sectors and contexts. 

The document is addressed to a broad range of stakeholders, including policymakers, 

infrastructure operators, industry actors, technology providers, and researchers 

interested in the concept and its practical application. It is intended to support those 

seeking to understand, design, deploy, govern, or build upon ODP-based solutions. 

 
2 22-EU-DIG-BEGONIA; https://www.begonia-project.eu/  

https://www.begonia-project.eu/
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2. What is an ODP  
 

Definition 

An Operational Digital Platform (or ODP) is a purpose-built digital infrastructure that 

combines physical and virtual ICT resources to enable the coordinated operation of 

critical systems, particularly in the energy and transport domains, in support of EU 

climate, digitalisation, and sovereignty objectives. It goes beyond data sharing by 

supporting secure and interoperable data flows, real-time operational intelligence, 

service orchestration, and coordinated decision-making across multiple actors, systems, 

and assets, and across sectors and borders where the use case demands it. ODPs are 

designed to interoperate with and build on existing European digital ecosystems and 

enabling infrastructures, integrating diverse systems and stakeholders within a common 

operational framework.  

The ODP concept explained  

ODPs are not simply digital platforms for exchanging information. Their defining 

characteristic is that they translate data into operational value: enabling actors to monitor 

situations in real time, coordinate actions, run services on top of shared infrastructures, 

and, where appropriate, support the operation or optimisation of physical assets and 

processes. This makes them particularly relevant in sectors such as energy and transport, 

where multiple independent actors, infrastructures, and regulatory frameworks must 

interact in a secure, reliable, and timely way. 

ODPs should be understood as strategic European infrastructures serving the common 

interest, rather than organisation-specific systems designed around the interests of a 

single company, operator, or Member State. They are intended to support EU-wide 

objectives including the decarbonisation of critical sectors, the integration of renewable 

energy and flexibility, the strengthening of resilience and energy security, and the 

reduction of dependence on fragmented digital solutions. 

A further defining feature is that these platforms build on and connect with existing 

European digital ecosystems rather than replacing them. They are best understood as 

coordination and orchestration layers that enhance the value of existing infrastructures 

by making them interoperable, operationally usable, and scalable across actors and use 

cases. 

Finally, ODPs are not defined by a single fixed technical or governance model. Depending 

on the use case, they may operate at local, national, cross-border, or cross-sector level, 

and may rely on different governance arrangements. What matters is that they ensure 

structured coordination among independent actors, maintain interoperability and 



Operational Digital Platforms: A BEGONIA Reference Document 
 

 7 

 

compliance with the applicable regulatory environment, and remain adaptable to 

changing technological, regulatory, and market conditions. 

The following Section 3 develops each of these dimensions in detail, covering the 

purpose and objectives of ODPs, their key characteristics and functionalities, their 

architecture, and the stakeholder and governance considerations that shape their design 

and operation. 

 

3. Key features of an ODP 
 

Understanding what an ODP is requires looking at it from several complementary angles: 

what it is designed to achieve, how it works technically, what it is made of, and how the 

actors involved relate to it. This section addresses each of these dimensions in turn. 

 

Purpose and objectives 

 

ODPs serve a set of interconnected objectives spanning sovereignty, sustainability, 

interoperability, and operational coordination. A core purpose is to strengthen European 

digital sovereignty and energy security by providing a common operational framework 

for critical infrastructures, particularly in the energy and transport sectors, thereby 

reducing dependency on fragmented or non-European solutions. 

ODPs support EU environmental and climate objectives by enabling emissions reduction, 

renewable energy deployment, and system efficiency improvements across sectors, with 

particular relevance for energy and mobility applications. 

At the operational level, ODPs enable regulated, secure, and compliant data flows 

between European actors to support cross-sector and cross-border interoperability, 

facilitating real-time monitoring, optimisation, coordination, and control of assets and 

infrastructures where appropriate, and improving operational efficiency and system-level 

performance. 

ODPs are also designed to onboard, connect, and coordinate heterogeneous actors and 

assets across complex systems, facilitating collaboration between public and private 

stakeholders and enabling meaningful end-user engagement across different use case 

configurations. 

Finally, ODPs provide service orchestration capabilities, allowing multiple digital and 

operational services to be integrated, coordinated, and scaled on top of shared data and 



Operational Digital Platforms: A BEGONIA Reference Document 
 

 8 

 

infrastructure, favouring the retrofitting and enhancement of existing solutions over their 

replacement or the creation of standalone platforms. 

 

Key characteristics and functionalities 

 

ODPs are inherently multi-dimensional platforms, operating simultaneously as 

operational infrastructures, coordination frameworks, and business enablers. By design, 

they can function across borders and sectors, supporting coordination and service 

delivery across multiple EU Member States and enabling interaction and data exchange 

across domains such as energy, transport, and related digital infrastructures. This cross-

border and cross-sector capacity is not a fixed requirement but adapts to the scope and 

complexity of the use case they serve. 

The platforms can connect and coordinate a wide range of stakeholders, including public 

and private actors, infrastructure operators, service providers, and end users. They 

support flexible public-private cooperation models for joint operation, governance, or 

service provision, and are adaptive to various ownership and governance schemes 

depending on the specific use case and regulatory context. Beyond their operational role, 

ODPs also act as business platforms, enabling value creation, service monetisation, and 

market participation for connected actors. 

From a technical standpoint, ODPs integrate both hardware and software components 

without necessarily owning them. Physical assets such as sensors, chargers, and meters, 

may remain owned by infrastructure operators, while software components and 

individual services may be provided by third-party providers connecting to the platform. 

ODPs enable seamless service integration, allowing multiple services to coexist, interact, 

and be orchestrated on top of shared infrastructure, relying on standardised interfaces 

and data models to ensure interoperability across sectors and systems. They are further 

designed to integrate with existing digital systems, platforms, and data spaces, favouring 

the reuse of current infrastructures over replacement. 

ODPs support real-time operation, enabling timely monitoring, coordination, and 

decision-making in operational contexts, while sustaining elevated levels of automation 

to reduce manual intervention and support scalable operations. They are scalable by 

design, allowing progressive expansion in terms of users, services, geographies, and 

connected assets. ODPs also support advanced data analytics and AI-based 

functionalities, including generative AI where relevant, for service optimisation, 

forecasting, and decision support. 

Finally, ODPs are designed to remain adaptable across different use cases, as long as core 

ODP principles and features are respected, allowing reuse across sectors and 

deployment contexts. 
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Architecture 

 

The architecture of an ODP encompasses both its main structural components and the 

layered organisation through which they are typically deployed in BEGONIA, two 

dimensions that together explain how the platform is built and how its elements interact 

to deliver operational capabilities. 

The components that make up an ODP do not necessarily need to be owned or directly 

operated by the platform; in many cases, they are connected to or coordinated through 

it, or contributed by third parties, provided they meet ODP compatibility, governance, and 

interoperability requirements. Their availability and integration are however necessary to 

enable ODP functionalities, in line with the broader design principle of favouring the 

integration and enhancement of existing solutions over the creation of standalone 

platforms. 

The following table provides an overview of essential elements and the typical ownership 

considerations associated with it: 

 

Table 1: ODP Elements and ownership considerations 

Component Description and purpose Ownership considerations 

Sensor networks Provide real-time data from physical 

assets (e.g. IoT devices, smart 

meters, charging points, EVs, RES 

units) and infrastructures. Hardware 

augmentation may be required at 

operator level as a prerequisite for 

ODP participation. 

Typically owned by 

infrastructure operators; must 

be technically compatible with 

the ODP data standards. 

Connecting devices 

and edge 

components 

Enable secure communication, local 

preprocessing, and protocol 

translation between physical assets, 

local systems, and the ODP. 

Generally owned by 

infrastructure operators or 

third parties; required to 

ensure reliable and low-

latency data transmission and 

local resilience. 

Server and storage 

infrastructure 

Support data processing, hosting, 

and persistence including cloud-

native and edge computing 

environments. 

May be owned or contracted 

by the ODP; operate under its 

control to guarantee 

performance, security, and 

compliance. 

Data brokers Manage data exchange, routing, 

real-time communication and 

access control between connected 

actors and services. 

Typically owned by third 

parties but operated under 

ODP governance to ensure 

reliability, interoperability, and 

neutrality. 
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Data space 

connectors 

Enable interoperability with external 

data spaces and federated data-

sharing environments. 

Generally owned or governed 

by the ODP; must comply with 

EU data space standards (e.g. 

GAIA-X, IDS) ODP governance, 

security, and interoperability 

requirements. 

Operational 

coordination 

software 

Provide coordination, orchestration, 

and integration capabilities across 

existing platforms and systems, 

without duplicating them. 

Typically owned or governed 

by the ODP. Integrates 

internal and external services. 

User interface and 

reporting tools 

Provide role-based dashboards, 

visualisation, reporting, and 

notification capabilities, translating 

platform outputs into accessible 

and actionable information for 

different stakeholder categories. 

May be customised or 

extended by third-party 

service providers to serve 

specific stakeholder needs. 

 

While specific implementations may vary, ODPs are typically organised around a common 

layered architecture structured with four core layers to ensure interoperability, 

scalability, and compliance while enabling real-time, data-driven coordination across 

sectors. 

● Perception layer: The foundation of the ODP, responsible for collecting real-time 

data from physical and digital systems. It integrates sensor networks, IoT devices, 

smart meters, infrastructure assets, and external data sources such as weather or 

traffic feeds, data collected from charging infrastructure, electric vehicles and 

renewable energy assets, creating a digital representation of the system through 

reliable, secure, and continuous data acquisition based on standard 

communication protocols. This layer corresponds directly to the sensor networks 

and connecting devices and edge components listed among the structural 

components above. It also provides the raw, real-time data required to represent 

the operational state of the system. 

 

● Middleware layer: The core backbone of the ODP, processes and harmonises 

data, ensuring interoperability across heterogeneous sources, enabling secure 

and scalable data exchange. It ingests and normalises data from heterogeneous 

sources, aligns it to common models, and distributes it through messaging 

systems and APIs. It also embeds data governance and sovereignty mechanisms, 

including GDPR compliance and access control, and connects the platform to 

European data spaces via data space connectors, enabling cross-border and cross-

sector interoperability consistent with the definition's emphasis on regulated, 

interoperable data flows. Data brokers, messaging systems (e.g. event streaming), 

and operational coordination software operate primarily at this layer. 
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● Service layer: The intelligence layer of the ODP, where data is transformed into 

operational value. It encompasses two complementary dimensions: first, the 

catalogue of data space services and third-party service providers that contribute 

domain-specific capabilities to the platform; and second, the software-as-a-service 

components that power the platform's core functions, including domain-specific 

communication protocols, databases, and AI-driven analytics and algorithms. 

Together, these components enable functions such as (for instance) forecasting, 

scheduling, flexibility management, dynamic pricing, and system optimisation, 

often in real time, supporting market participation and cross-sector integration. 

 

● Business layer: The interface between the platform and its users, ensuring 

accessibility, transparency, and compliance. It is where operational value is 

concretely delivered to users and stakeholders through value-oriented scenarios 

that combine classical application development with AI-driven automation 

drawing on tools and capabilities from multiple layers. It provides operator-facing 

tools, including dashboards, visualisations, reporting tools, alert management 

systems, and role-based access to services, translating technical outputs into 

actionable insights, and supports governance, financial management, and 

regulatory reporting, ensuring that the ODP delivers value to all connected 

stakeholders while remaining aligned with legal and market requirements. 

 

Together, these layers form a general blueprint applicable to ODPs across sectors and 

deployment contexts, supporting both scalability and adaptability to evolving use cases 

or technological developments (see Figure 1). 
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Figure 1: BEGONIA ODP reference architecture 

 

 

Stakeholders and value proposition 

 

ODPs are multi-stakeholder platforms by design, bringing together distinct categories of 

actors within a shared operational framework, each with distinct roles, responsibilities, 

and expected benefits. Depending on the use case, participating stakeholders may 

include: 
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● public authorities, 

● infrastructure operators, 

● service providers and technology providers, 

● market actors, 

● end users. 

The value proposition is differentiated: actors do not all interact with the ODP in the same 

way, nor do they derive the same benefits from it. To reflect this diversity, the ODP 

structure accommodates stakeholder-specific domains, where access to data, services, 

or functionalities is restricted according to roles, responsibilities, or regulatory 

requirements. The presence and structure of such domains depend on the use case and 

operational context. 

This diversity has direct implications for governance. No single governance model fits all 

ODP configurations. The appropriate arrangement depends on the platform's objectives, 

the mix of participating stakeholders, the degree of operational criticality, and the 

applicable regulatory framework. What matters is not adherence to one predefined 

model, but the ability to ensure viable participation, effective coordination, trust among 

independent actors, and regulatory compliance. 

As a result, different ODPs may adopt different governance arrangements, including: 

● distributed or federated governance models; 

● operation by a trusted centralised entity acting as a neutral platform operator. 

Public-private arrangements may also be appropriate where they strengthen legitimacy, 

long-term sustainability, or alignment with public-interest objectives, but they are not a 

requirement in themselves. 

Governance should therefore be understood as a function of the use case, rather than as 

a defining characteristic of ODPs in general. This is illustrated by the BEGONIA use cases 

presented in Section 4, where different ODP instances point toward different governance 

solutions depending on stakeholder constellation, market role, and operational purpose. 

For example, the customer-centric ODP points toward a platform operator acting as 

market intermediary and service provider, whereas the EV-grid integration use case 

suggests a more neutral operating entity with stronger formalised oversight and multi-

stakeholder safeguards. 

 

 

 

 



Operational Digital Platforms: A BEGONIA Reference Document 
 

 14 

 

 

Focus box: Difference between an ODP and a Data space 

 

As the ODP concept is closely related to, and designed to interoperate with, European 

data spaces, it is important to clarify the relationship between the two concepts. They are 

not alternatives or competing infrastructures. Rather, they fulfil different functions within 

the broader European digital ecosystem. 

According to the Blueprint of the Common European Energy Data Space (CEEDS)3, a data 

space is an interoperable framework based on common governance principles, 

standards, practices, and enabling services that enables trusted data transactions among 

participants. Its core purpose is to enable secure, sovereign, and interoperable data 

exchange within a well-governed environment. ODPs share part of this foundation. Both 

rely on secure and interoperable data flows, governance mechanisms, and alignment 

with European digital and sovereignty objectives, and are explicitly designed to build on 

data spaces rather than replace them. 

The main difference lies in their operational role. A data space provides the trusted 

conditions for data sharing and access. An ODP uses that data to support real-time 

monitoring, coordination, optimisation, and decision-making in operational contexts, 

orchestrating services on top of shared infrastructure and, where relevant, interacting 

directly with physical assets such as sensors, meters, and actuators. Beyond this, ODPs 

act as business platforms that enables value creation and market participation, a 

dimension that goes beyond the data transaction focus of a data space. 

A second difference lies in scope and positioning. Data spaces are generic enabling 

environments applicable across many domains and use cases. ODPs are purpose-built 

for specific operational contexts, particularly in critical sectors such as energy and 

transport, where multiple actors, systems, and assets must be coordinated within a 

common framework. 

The two concepts are therefore best understood as complementary: a data space 

provides the trusted and interoperable data-sharing layer, while an ODP builds on that 

layer to deliver operational intelligence, service orchestration, and coordinated action. 

 

 

 

 
3 Blueprint of the Common European Energy Data Space, 10.5281/zenodo.17116750 
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Table 2: ODP and Data Space Comparison 

Dimension Data space ODP 

Primary role Trusted data exchange Operational coordination and 

service delivery 

Physical interface Digital framework for data 

exchange and access 

Operational infrastructure 

interfacing with physical assets 

Business dimension Governed data sharing and 

access 

Service delivery, value creation, 

and market participation 

Scope Generic, multi-domain Purpose-built for critical sectors 

Relationship Foundational data-sharing layer Builds on data spaces to deliver 

operational value 

 

To further illustrate the ODP concept, Figure 2 presents a simplified conceptual 

representation of an Operational Digital Platform as developed within BEGONIA. The 

figure highlights the different actors, systems, and assets that may interact through an 

ODP, as well as the platform's role in enabling information exchange, service 

orchestration, and the coordination of operational activities across organisational, 

sectoral, and geographical boundaries. 

 

 

 

Figure 2: ODP Conceptual representation 
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4. Examples from BEGONIA Use Cases 
 

The ODP concept, as defined in the previous sections, is grounded in a set of common 

principles, functionalities, and architectural elements. Its strategic relevance and added 

value, however, are best demonstrated through concrete implementations. Drawing on 

the three use cases developed and piloted within BEGONIA, this section illustrates how 

the ODP concept operates in practice. Each use case represents a concrete deployment 

scenario, demonstrating ODP capabilities across different sectors, geographies, and 

stakeholder configurations, and substantiating the characteristics outlined in the 

previous sections. 

 

Use Case I: ELECTRICITY CUSTOMER CENTRIC ODP 

 

 

Figure 3: Representation of BEGONIA Use Case I 

The Electricity Customer-Centric ODP focuses on empowering electricity consumers by 

placing them at the centre of the energy ecosystem. It operates within the European 

energy sector, supporting cross-border services when regulations allow and integrating 

renewable energy sources across EU Member States. The platform involves key actors 

such as consumers, energy suppliers, grid operators (TSOs/DSOs), renewable energy 

producers, and third-party service providers. It demonstrates how ODPs can enable real-

time data-driven services, virtual energy communities, automated supplier switching, 

demand-side flexibility, and participation in energy markets, and showcases advanced 

interoperability, AI-driven optimisation, and secure data sharing in practice. 

The following section provides a structured overview of how key ODP features are 

reflected in this deployment for UC I. 
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Services provided and service orchestration 

The ODP provides a set of services including automated supplier switching, demand-side 

flexibility procurement, virtual energy community participation, a cross-border 

recommender service, AI-based forecasting, and financial settlement. These services are 

orchestrated through a layered ODP architecture, where data from IoT devices and 

external systems is integrated via middleware, processed through AI-driven services, and 

delivered to users via business applications. The ODP coordinates interactions between 

stakeholders, and enables automated decision-making, optimisation of energy flows, and 

seamless service delivery across the ecosystem. 

Cross-border / Cross-sector aspects 

The platform is technically capable of supporting cross-border electricity market 

participation, flexibility procurement, and data exchange through interoperable data 

spaces and standardised APIs. However, this capability is limited by regulations that 

prevent cross-border market participation and flexibility procurement. The main service 

that can be implemented cross-border is the recommender service that monitors grids, 

analyses grid stability risks, and sends cross-border recommendations to users to mitigate 

the operational risks. 

Strategic nature, contribution to EU environmental goals and security 

The platform is strategic as it supports the EU’s transition towards a decarbonised, 

resilient, and consumer-centric energy system. It contributes to environmental goals by 

promoting the integration of renewable energy sources, reducing carbon emissions 

through optimised consumption, and enabling participation in energy communities. 

Additionally, it enhances energy security by improving grid stability through demand-side 

flexibility and reducing dependency on external energy sources. The ODP aligns with EU 

policies such as the Renewable Energy Directive, Electricity Market Directive, and Digital 

Decade strategy, reinforcing cross-border market integration and digital sovereignty. 

Integration with existing platforms 

The ODP builds on and integrates with existing digital and energy ecosystems, including: 

● European Data-sharing frameworks (e.g., GAIA-X, International Data Spaces) 

● Smart metering standards (e.g., DLMS/COSEM, IEC standards) 

● API-based interoperability frameworks 

● Energy market platforms and balancing mechanisms (e.g., TSO/DSO systems) 

● Identity and trust services compliant with eIDAS 

Stakeholders involved and value proposition 

Main stakeholders include: 

● Electricity consumers (end-users/prosumers): gain cost savings, transparency, and 

participation in energy markets 

● Energy suppliers: access new customers and enable automated switching 

● TSOs/DSOs: benefit from improved grid stability and flexibility services 
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● Renewable energy producers: optimise market participation and reduce 

curtailment 

● Platform operator: provides infrastructure and services, generating revenue 
● Third-party service providers: offer added-value services (analytics, smart home 

solutions) 

Proposed governance 

The governance model foresees a platform operated by a (likely private) entity acting as a 

market intermediary and service provider, with contractual relationships with users and 

stakeholders. It combines platform-based governance (data access, service rules, 

incentives) with regulatory compliance mechanisms aligned with EU and national 

frameworks. Public-private collaboration is expected, particularly through regulatory 

oversight and participation in energy markets. Additionally, virtual energy communities 

enabled by the platform may adopt cooperative or not-for-profit governance structures, 

while the ODP operator ensures overall coordination, compliance, and service delivery. 

 

Use Case II: AI-DRIVEN ODP FOR INTEGRATION OF EVS, ETS, RES AND GRID 

 

 

Figure 4: Representation of BEGONIA Use Case II 

Use Case II deploys an AI-driven ODP that integrates electric vehicles (EVs), electric trucks 

(ETs), RES, and the electricity grid to enable intelligent, real-time coordination of charging 

operations, flexibility provision, and congestion management. Covering the energy, 

transport, and mobility sectors along the Austria–Hungary–Slovenia corridor, the 

platform aggregates and processes data from charging infrastructure, vehicles, RES 

generation, traffic systems, and grid operations to optimise charging schedules, routing, 

dynamic pricing, and vehicle-to-grid services. In practice, it demonstrates the ODP’s ability 

to deliver sector coupling, AI-powered forecasting and optimization, cross-border data 

exchange, and the transformation of EV/ET assets into valuable flexible resources. 
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The following section provides a structured overview of how key ODP features are 

reflected in this deployment for UC II. 

Services provided and service orchestration 

The ODP provides a range of AI-driven services, including forecasting of renewable 

generation, charging demand, traffic conditions, and grid congestion; optimisation of 

charging sessions and fleet routing; aggregation of EV/ET flexibility for grid services; and 

predictive alerting for operators and users. These services are delivered through the four-

layer BEGONIA ODP architecture: the Perception layer collects real-time data from 

chargers and connected assets; the Middleware layer enables secure and sovereign data 

exchange; the Service layer runs AI forecasting and optimisation engines; and the Business 

layer provides dashboards, pricing tools, booking interfaces, and APIs. Together, these 

layers enable real-time, cross-border decision-making while ensuring data sovereignty and 

regulatory compliance. 

Cross-border / Cross-sector aspects 

This Use Case has a strong cross-border and cross-sector dimension, operating along the 

Austria–Hungary–Slovenia mobility corridor. It enables interoperability between transport 

and energy systems, including EV fleets, charging infrastructure, renewable generation, 

grid operators, and flexibility markets. By combining mobility, energy, and grid data, the 

ODP can anticipate congestion risks, optimise charging operations, and support flexibility 

activation through coordinated recommendations to operators and users. This helps 

prevent grid overloads, improve service quality, and maximise renewable energy 

utilisation across borders. 

Strategic nature, contribution to EU environmental goals and security 

This platform addresses a core challenge of the EU energy transition: the growth of 

electrified mobility, especially heavy-duty electric trucks, alongside increasing shares of 

variable renewable energy. It supports the objectives of Fit for 554, REPowerEU5, and the 

Alternative Fuels Infrastructure Regulation6 by turning distributed EV/ET batteries into 

active grid assets. By aligning charging and routing decisions with renewable availability, it 

increases RES utilisation, reduces CO₂ emissions and air pollution, and lowers reliance on 

fossil-based balancing power. It also strengthens energy security by providing demand-

side flexibility and congestion-management services to DSOs and TSOs, improving grid 

stability and helping defer costly infrastructure reinforcements. 

Integration with existing platforms 

The ODP is designed to build on existing digital ecosystems rather than replace them. It 

interoperates with: 

 
4 https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-

delivering-proposals_en 
5 https://commission.europa.eu/topics/energy/repowereu_en 
6 REGULATION (EU) 2023/1804 
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• Grid management systems. 

• EV charging infrastructure and energy market platforms. 

• European interoperability and data-sharing frameworks such as GAIA-X and IDS. 

• Demand response and IoT frameworks. 

• External data sources, including weather forecasts and traffic systems. 

Stakeholders involved and value proposition 

The platform creates shared value by converting fragmented data and assets into 

collective intelligence. Main stakeholders include: 

• Grid operators (TSOs/DSOs): benefit from improved congestion management, 

demand forecasting, and flexibility services. 

• Charging point operators and e-mobility service providers: optimise charging 

operations and improve service delivery. 

• Fleet operators and EV/ET users: benefit from lower energy costs, optimised routing, 

and participation in flexibility services. 

• Renewable energy producers and aggregators: increase renewable energy utilisation 

and reduce curtailment. 

• Public authorities: support decarbonisation objectives, cross-border coordination, and 

data governance. 

Proposed governance 

The proposed governance model foresees an independent and neutral entity operating 

the ODP as a trusted multi-stakeholder platform. It is based on public-private 

collaboration, with public authorities providing regulatory oversight and policy alignment, 

while private actors contribute infrastructure, operational expertise, and innovation. The 

model includes clear rules for data sovereignty, equitable access, liability, and dispute 

resolution, supported by a supervisory board involving key stakeholders and regulators. 

By ensuring neutrality, transparency, and compliance with EU and national legislation, it 

enables scalable, trustworthy, and sustainable cross-border operations. 
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Use Case III: DIGITALIZATION OF DATA CENTERS 

 

 

Figure 5: Representation of BEGONIA Use Case III 

Use Case III deploys an AI-driven ODP that integrates data centres (DCs), renewable 

energy sources, grid operators, and district heating networks to enable intelligent 

coordination of computational workloads, flexibility services, and waste heat reuse. 

Operating across Denmark, Germany, and Finland, the platform combines data from data 

centres, energy markets, RES generation, and grid operations to optimise workload 

placement and demand-side flexibility. It demonstrates how AI-powered forecasting, 

cross-border data exchange, and sector coupling can transform data centres from 

passive energy consumers into active providers of flexibility and thermal energy for local 

energy systems. 

The following section provides a structured overview of how key ODP features are 

reflected in this deployment for UC III. 

Services provided and service orchestration 

The ODP provides a set of services built around AI-driven intelligence, including short-term 

forecasting of RES generation, electricity prices, workload demand, and grid carbon 

intensity; carbon-aware scheduling of computational workloads across distributed DC 

nodes; aggregation and real-time activation of data centre flexibility for ancillary services 

and congestion relief; thermal management and coordination with local grid operators; 

and alerting and anomaly management for facility operators and grid actors. 

Cross-border / Cross-sector aspects 

This use case has a strong cross-border and cross-sector dimension, operating across 

digital, energy, and heating infrastructures. It connects DC operators, grid operators, 

renewable energy providers, flexibility markets, and district heating networks within a 

common framework. By dynamically shifting computational workloads according to 
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renewable energy availability and coordinating with grid and heating systems, it increases 

RES utilisation, reduces emissions, improves grid balancing, and enables waste-heat 

recovery for local communities. 

Strategic nature, contribution to EU environmental goals and security 

This platform addresses the growing challenge of rising DC electricity consumption, driven 

by AI workloads, cloud services, and the digitalisation of industry, while supporting the 

integration of RES into the grid. As such, contributes to the objectives of the European 

Green Deal7, Fit for 55, REPowerEU, and the Energy Efficiency Directive8, by transforming 

DC workloads, cooling systems, and waste heat into actively managed energy assets. By 

aligning workload scheduling with renewable energy availability, it increases RES utilisation 

and reduces CO₂ emissions. It also enhances energy security by providing demand-side 

flexibility and load-shaping services to DSOs and TSOs. 

Integration with existing platforms 

The ODP builds on and integrates with existing digital and energy ecosystems, including: 

● European Data-sharing frameworks (e.g., Eclipse Dataspace Connectors, IDS). 

● Grid management systems (via ENTSO-E compliant APIs and SCADA/EMS 

interfaces) 

● DC management and orchestration platforms (Kubernetes-native environments 

and container schedulers) 

● Demand response frameworks (OpenADR) 

● IoT and field device protocols (MQTT, OPC-UA, and Kubernetes-native power 

telemetry) 

● External data sources (APIs for weather forecasts, electricity market signals, and 

grid carbon intensity). 

Stakeholders involved and value proposition 

The platform creates shared value by converting fragmented data and assets across the 

digital and energy sectors into collective intelligence. Main stakeholders include: 

● DC operators: reduce energy costs, improve sustainability performance, and enable 

waste heat recovery. 

● Grid operators (TSOs/DSOs): benefit from improved demand forecasting, load 

management, and flexibility services. 

● Renewable energy producers and aggregators: increase renewable energy utilisation 

and reduce curtailment. 

● AI and optimisation service providers: deliver forecasting, scheduling, and 

optimisation services to support platform operations. 

 
7 https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-

deal_en  
8 EU/2023/1791 

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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● Public authorities: support decarbonisation, energy efficiency, digital sovereignty, and 

regulatory compliance objectives. 

Proposed governance 

The proposed governance model foresees an independent and neutral entity operating 

the ODP as a trusted multi-stakeholder platform across the DC, digital, and energy sectors. 

It combines public-private collaboration, with public authorities providing regulatory 

oversight and private actors contributing infrastructure, expertise, and innovation. The 

model establishes clear rules for data access, data sovereignty, service provision, liability, 

and fair participation, while ensuring compliance with relevant EU legislation. An advisory 

or supervisory board involving key stakeholder groups helps ensure neutrality, 

transparency, accountability, and the long-term sustainability of cross-border operations. 

 

5. Lessons learned: design considerations and 

deployment challenges 
 

Building on the experience accumulated throughout the BEGONIA project, this chapter 

shares simple but practical insights on the principles to be considered when designing 

and implementing an ODP, as well as the challenges encountered along the way. The aim 

is to inform future ODP initiatives and provide useful orientations for any stakeholder 

(whether a policymaker, platform developer, or other actor) considering ODP 

deployment. 

 

Design considerations for ODP implementation  

 

● BEGONIA architecture as a reference, not a prescription: The reference BEGONIA 

architecture described in Chapter 3 is based on a layered approach and structured 

around four main layers, which support separation of concerns, scalability, and 

interoperability across systems, and is recommended as a sound starting point for 

future implementations. However, the ODP architecture proposed by BEGONIA 

represents a reference implementation, not a mandatory blueprint.  

● Design for integration, not ownership: A distinctive feature of ODPs, as established 

in Chapter 3, is that their components do not need to be owned or directly operated 

by the platform. Sensors, edge devices, and field assets typically remain owned by 

infrastructure operators; software services may be contributed by third parties; and 

data brokers may be operated under ODP governance without being owned by it. This 

principle has direct implications for implementation: ODP design should focus on 

defining compatibility, governance, and interoperability requirements for connected 
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components, rather than on acquiring or controlling them. Building on existing assets 

and ecosystems is both a design principle and a practical enabler of scalability.  

● Favour retrofitting over replacement: Closely related to the above, ODPs should 

be designed to integrate and enhance existing digital solutions rather than replace 

them. This applies at every level, from field devices and legacy systems to data spaces, 

cloud infrastructures, and sector platforms. A retrofit-first approach reduces 

deployment costs, accelerates time to value, and lowers barriers to participation for 

actors with existing digital investments. It is also more consistent with the EU's 

broader ambition to build on and connect existing digital initiatives rather than 

further fragment efforts.  

● Governance must follow the use case: No single governance or operational model 

defines an ODP. The appropriate arrangement depends on the platform’s objectives, 

stakeholder constellation, and regulatory context. Whether public or private, 

centralised, distributed, federated, or hybrid, the chosen model must ensure 

structured coordination among independent actors, clarity of roles and 

responsibilities, regulatory compliance, and alignment with the broader European 

interest. 

● Design for evolution from the start: Given the pace at which technologies such as 

artificial intelligence, data analytics, and automation are advancing, ODPs should be 

designed with adaptability in mind from the outset. Platform services and 

architectural choices that are appropriate today may need to evolve significantly over 

relatively short timeframes, and an ODP that cannot accommodate these risks 

becoming obsolete or misaligned with the operational and regulatory context it was 

built to serve. Adaptability should therefore be treated as a design consideration 

rather than an afterthought.  

An effective ODP design is less about prescribing a single model and more about defining 

a space of valid solutions within which different implementations can coexist and evolve. 

Whether in terms of architecture, governance, or technology, the ability to adapt to 

context while preserving a coherent set of core features is what determines the viability 

and impact of an ODP. 

 

Key deployment challenges 

 

The BEGONIA project has demonstrated that implementing ODPs is technically and 

operationally feasible in selected geographies and use cases. However, translating this 

proof of concept into large-scale, cross-border deployment may reveal a set of structural 

challenges that cannot be overlooked. The following paragraphs outline the main barriers 

encountered or anticipated, spanning regulatory, technical, and governance dimensions. 
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● EU regulatory fragmentation: A first significant barrier to ODP deployment is 

cross-border regulatory fragmentation. While the platforms developed within 

BEGONIA are aligned with EU-level regulation and strategic objectives, national 

implementation differences, often due to delayed or uneven transposition of EU 

provisions, can hinder a practical deployment. This is particularly evident for 

flexibility and aggregation services, which require clear regulatory frameworks for 

aggregator roles and market access for distributed energy resources in multiple 

countries, but similar challenges persist in relation to data interoperability and 

data access obligations. 

● Differences between sector-specific legal frameworks: Closely related to 

regulatory fragmentation are the challenges arising from cross-sector 

applications. ODPs operating across domains such as energy, transport, and 

digital infrastructure may encounter barriers stemming from differences between 

sector-specific legal frameworks at the EU level, which can limit the deployment of 

integrated services and complicate the definition of clear responsibilities across 

sectors. 

● Technical maturity, standardisation, and data interoperability: On the 

technical side, data spaces and interoperability frameworks are still evolving and 

may not yet provide uniform, mature support for large-scale ODP deployment. 

Equally important is the absence of harmonised interfaces, data models, and 

communication protocols across sectors. This affects the ease of integration 

between platforms, data sources, and external systems, and has direct 

implications for the scalability of ODP-based solutions. Challenges in data sharing 

among stakeholders remain closely linked to both this technical immaturity and 

the regulatory fragmentation described above. 

● Governance and accountability. Governance is a central deployment challenge 

for ODPs because these platforms are inherently multi-stakeholder and sit at the 

intersection of data exchange, service coordination, and, in some cases, 

interaction with physical infrastructure. The core difficulty is not the absence of a 

single ideal model, but the challenge of establishing arrangements that are 

trusted, operationally workable, and legally robust across actors with distinct 

roles, incentives, and responsibilities. Key questions must be addressed case by 

case: who operates the ODP and under what mandate, how neutrality and fair 

participation are ensured, and how accountability is maintained for decisions and 

outcomes enabled by the platform. These questions become particularly sensitive 

where the ODP interacts with physical assets, since governance is then closely 

linked to liability, safety, and regulatory compliance. The BEGONIA use cases 

confirm that different deployments will require different governance 

arrangements, and that the priority is not to prescribe a single model but to 

ensure each implementation is supported by a viable structure capable of 

combining trust, coordination, and compliance. 
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Even if these challenges are real and should not be underestimated, time should be on 

the side of ODPs. Some of the key barriers identified are not “structural dead ends” but 

obstacles tied to the current state of regulatory development and technical maturity. 

Consequently, as the EU and national regulatory frameworks continue to advance, and 

as data spaces mature while interoperability standards consolidate, the conditions for 

large-scale ODP deployment are expected to improve. 

 

 

6. ODPs in the evolving EU digital landscape 

 

Two emerging developments are increasingly shaping the context in which ODPs are 

designed and deployed: the concept of the Digital Spine, as it is taking form in EU policy 

discussions, and the rapid advancement of Generative and Agentic AI. Rather than 

challenging the ODP concept, both developments help contextualise and strengthen it, 

clarifying where ODPs sit within the broader European digital ecosystem and what new 

capabilities they can leverage going forward. 

The Digital Spine as an emerging EU concept and its relationship with the ODPs 

While it does not yet have a single fixed or legally consolidated definition, the Digital Spine 

is emerging within EU policy discussions as part of a broader effort to create a smarter, 

more interactive, and more interoperable energy system based on open digital solutions, 

data sovereignty, cloud-edge infrastructures, and digital twins. In more recent policy 

discussions, the Commission has described a generative AI-powered Digital Spine of the 

energy system that would enable orchestration across diverse networks and assets, use 

AI to enhance grid resilience, optimise flexibility, and support sustainable energy 

operations at scale 9 10. 

At this stage, the Digital Spine is therefore best understood as a system-level enabling 

architecture for the digital transformation of the energy system. It is associated not only 

with secure and interoperable data exchange, but also with AI-enabled forecasting, 

monitoring, balancing, optimisation, digital twin capabilities, and links to the Common 

European Energy Data Space (CEEDS) and the Common Reference Framework for energy-

 
9 European Commission, Digitalising the EU energy system https://digital-

strategy.ec.europa.eu/en/policies/digitalisation-energy  
10 European Commission, Digitalisation of energy: insights from the third Cross-sector Symposium on 

Interoperability https://digital-strategy.ec.europa.eu/en/library/digitalisation-energy-insights-third-cross-

sector-symposium-interoperability  

https://digital-strategy.ec.europa.eu/en/policies/digitalisation-energy
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-energy
https://digital-strategy.ec.europa.eu/en/library/digitalisation-energy-insights-third-cross-sector-symposium-interoperability
https://digital-strategy.ec.europa.eu/en/library/digitalisation-energy-insights-third-cross-sector-symposium-interoperability
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saving consumer applications. This interpretation is reinforced by the Horizon Europe 

2026–2027 Cluster 5 work programme, which refers to an upgraded digital spine of the 

energy system, an AI development environment integrated with it, and an associated 

governance framework and operating model 11  12. 

The Digital Spine and the ODP concept share several notable features. Both are rooted in 

the need for interoperability, secure data exchange, cross-actor coordination, and more 

effective use of digital technologies to support the energy transition, and both reflect 

broader EU objectives related to decarbonisation, resilience, competitiveness, and digital 

sovereignty. In both cases, digital infrastructures are conceived as enabling mechanisms 

for better coordination of complex systems and more efficient integration of distributed 

assets, services, and stakeholders, and both go beyond simple data exchange toward 

operational intelligence and service orchestration. 

However, the two concepts should not be treated as equivalent. The Digital Spine 

operates at a broader systemic level, emerging as an EU-level vision for a common digital 

backbone of the energy system that integrates interoperability, cloud-edge capabilities, 

AI, digital twins, and governance frameworks. From an architectural perspective, it acts 

as a higher-level enabler that complements ODPs by providing a unified backbone for 

data exchange and service composition across domains and borders. An ODP, by 

contrast, is a purpose-built digital infrastructure designed to deliver concrete operational 

capabilities for specific use cases involving defined actors, assets, and services. A further 

distinction is that while the Digital Spine is primarily framed around energy system 

digitalisation, ODPs are applicable across any critical infrastructure domain, including 

transport and cross-sector deployments. 

The following table summarises the main dimensions of comparison: 

Table 3: Comparison between ODP and Digital Spine 

Dimension Operational Digital Platform Digital Spine 

Nature and 

role 

Purpose-built digital infrastructure 

delivering concrete operational 

services and coordinated 

capabilities for defined use cases 

Emerging EU-level enabling 

backbone and framework for 

interoperability, intelligence, and 

orchestration across the energy 

system 

 
11 European Commission, EU policy on digitalising and greening the energy system 

  https://digital-strategy.ec.europa.eu/en/policies/eu-policy-digitalisation-energy  
12 European Commission, Horizon Europe Work Programme 2026–2027, Part 8: Climate, Energy and 

Mobility https://research-and-innovation.ec.europa.eu/document/download/1e480813-74f9-4ebf-a189-

3c743de95e7e_en  

https://digital-strategy.ec.europa.eu/en/policies/eu-policy-digitalisation-energy
https://research-and-innovation.ec.europa.eu/document/download/1e480813-74f9-4ebf-a189-3c743de95e7e_en
https://research-and-innovation.ec.europa.eu/document/download/1e480813-74f9-4ebf-a189-3c743de95e7e_en
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Scope Applied to specific operational 

contexts, stakeholders, and assets; 

particularly relevant to energy and 

transport, including cross-sector 

use cases 

Broader system-level concept, 

currently framed mainly around 

the digital transformation of the 

energy system 

Functional 

focus 

Enables real-time operational 

intelligence, service orchestration, 

and coordinated decision-making, 

going beyond data sharing alone 

Extends interoperable data 

exchange toward system-wide 

orchestration, AI-enabled 

optimisation, and digital-twin-type 

capabilities 

AI dimension Generative and Agentic AI enhance 

user interaction, automate 

stakeholder onboarding, and 

support service orchestration 

within the platform 

AI is a core structural enabler of the 

Digital Spine, supporting 

forecasting, optimisation, grid 

resilience, and adaptive system 

coordination 

Position in the 

ecosystem 

Builds on existing European digital 

ecosystems and may connect to or 

operate within a Digital Spine-type 

environment 

Provides or may provide the wider 

enabling environment within which 

multiple ODPs and services can 

operate 

The relationship between the two is therefore best understood as complementary. The 

Digital Spine provides the wider enabling environment within which ODPs can operate 

and scale, while ODPs translate these broader enabling conditions into concrete 

operational value for specific use cases and stakeholder constellations. The emergence 

of the Digital Spine does not weaken the ODP concept. On the contrary, it helps clarify it, 

confirming that ODPs are best understood as purpose-built digital infrastructures with 

an operational role, building on wider European enabling architectures to deliver real 

services where they are needed most. 

Generative and Agentic AI 

Alongside the Digital Spine, the rapid advancement of Generative and Agentic AI 

represents a significant opportunity to enhance the capabilities and scalability of ODPs. 

Generative AI can transform user interaction with the ODP by enabling natural language 

interfaces, intelligent assistants, and personalised recommendations, thereby lowering 

barriers for end-users, and improving engagement with complex energy services. Agentic 

AI approaches, in turn, can automate interactions between stakeholders, data spaces, 

and platform services, facilitating onboarding, data access, and service orchestration 

across heterogeneous systems. 

Together, these technologies act as key enablers within both ODPs and the Digital Spine, 

supporting automation, decision-making, and adaptive service delivery across all 

platform layers and components rather than constituting a layer in themselves. In the 

context of the Digital Spine, AI is not an add-on, but a structural enabler embedded across 



Operational Digital Platforms: A BEGONIA Reference Document 
 

 29 

 

the architecture, supporting forecasting, optimisation, and system-wide coordination. For 

ODPs, Generative and Agentic AI enhance capabilities at every level, from data acquisition 

and processing to service orchestration and user interaction, making platforms more 

intelligent, more accessible, and better equipped to handle the complexity of cross-

sector, cross-border operational environments, and ultimately contributing to a more 

user-centric and interoperable European digital ecosystem. 

 

 

7. Conclusions 
 

This document has presented the concept of the Operational Digital Platform (ODP) as 

developed and validated within the BEGONIA project. It has clarified its definition and key 

features, positioning ODPs as a practical concept for the European digital transformation. 

It also aims to contribute to the broader EU discussion on how to build a more 

coordinated, interoperable, and sovereign digital layer for critical infrastructures such as 

energy and transport. 

Several conclusions can be drawn from this work. 

First, that ODPs are purpose-built digital infrastructures designed to support the 

coordinated operation of systems, assets, and stakeholders. Their distinguishing feature 

is that they go beyond data exchange and enable operational intelligence, service 

orchestration, and coordinated decision-making, also cross-sector and cross-border. At 

the same time, they remain adaptable to different use cases, governance arrangements, 

and technological environments. 

Second, the BEGONIA Use Cases have shown that the ODP concept is conceptually and 

operationally feasible. Across three deployment scenarios covering energy, transport, 

and digital infrastructure, the project has demonstrated how ODPs can be implemented 

by building on existing European digital ecosystems and interoperability initiatives rather 

than replacing them. Many of the technological building blocks required for their 

deployment already exist. 

Third, wider deployment of ODPs will depend on progress in several areas. Regulatory 

fragmentation at Member State level and the uneven maturity of interoperability 

frameworks remain important barriers. Addressing them will require coordination 

among policymakers, infrastructure operators, platform developers, and other 

stakeholders. The experience gained through BEGONIA suggests that many of these 

challenges are linked to differences in national implementation, interoperability maturity, 

and market development rather than to fundamental limitations of the concept itself. 
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Finally, ODPs should be viewed as one component of a broader and evolving European 

digital ecosystem. Initiatives such as the development of data spaces, the Digital Spine, 

and advances in Generative and Agentic AI are contributing to a common foundation for 

interoperability, data sharing, automation, and digital service delivery across sectors. 

Within this wider context, ODPs can be understood as operational infrastructures that 

build on and complement these developments, translating them into operational 

capabilities tailored to specific sectors, use cases, and stakeholder needs. 

This document is intended as a reference for policymakers, technology providers, 

infrastructure operators, and other stakeholders interested in the concept. It does not 

seek to provide a definitive model for ODP deployment. Rather, it represents the 

culmination of the work carried out within the BEGONIA project to define the ODP 

concept, describe its key characteristics and building blocks, and assess its practical 

application through real-world use cases. Future work may further develop and refine the 

concept. Nevertheless, the foundations presented here provide a common reference for 

understanding, designing, and implementing ODP-based solutions, while contributing to 

the broader discussion on Europe's future digital infrastructure landscape.  
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ENTSO-E European Network of Transmission System Operators for Electricity 

EPEX SPOT European Power Exchange 

ET Electric Truck 

EU European Union 

EV Electric Vehicle 

GDPR General Data Protection Regulation 

HADEA European Health and Digital Executive Agency 

ICT Information and Communication Technology 

IDS International Data Spaces 

IoT Internet of Things 
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