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Abstract

As Europe seeks to rapidly accelerate its transition to clean energy, the challenge of
integrating renewable energy sources (RES) into existing power grids remains a key obstacle
to this ambition. Due to the inherent variability of solar and wind energy that complicate grid
stability, the requirement for innovative forecasting and synchronisation solutions to address
such concerns remains essential.

RESPONDENT, a Horizon Europe-funded project managed by the EU Agency for the Space
Programme (EUSPA), combines space-based technologies (Galileo and Copernicus) with Al-
driven forecasting tools to enhance the efficiency and reliability of renewable energy
integration. In this policy brief, members of the RESPONDENT consortium have outlined key
recommendations for leveraging these innovations to ensure grid stability, reduce fossil fuel
dependency, secure Europe’s energy independence, and support the Green Deal objectives.

Key Points
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e Enhancing grid stability: Al-driven forecasting models and Galileo-enabled
synchronisation technologies provide real-time grid monitoring, allowing operators to
better anticipate and respond to fluctuations in renewable energy generation. These
solutions help to reduce reliance on fossil fuel backup systems and enhance overall
energy security.

e Leveraging EU space assets: Copernicus climate data and Galileo-enabled Phasor
Measurement Units (PMUs) serve to enhance energy system forecasting, precision,
and efficiency. Policymakers should aim to integrate these technologies into national
and EU-level grid modernisation strategies, with a view to accelerate the clean energy
transition that is already underway.

e Accelerating adoption: It is clear that the widespread deployment of Al-enhanced
forecasting tools will require clear regulatory frameworks, financial incentives, and
industry buy-in. EU policymakers should incentivise investments in the advanced
forecasting solutions, as offered by RESPONDENT, through funding mechanisms,
streamlined approvals, and regulatory mandates to ensure rapid adoption.

Introduction

The European Union's determined commitment to become a climate neutral economy by the
year 2050 will rely on a large-scale transition to renewable energy sources such as solar
and wind. However, as these energy sources are inherently intermittent, making their
integration into the power grid is innately a major technical, economic, and societal challenge.
Current forecasting methods often fail to provide the precision needed for real-time energy
management, which continues to lead to inefficiencies and an increased reliance on backup
fossil fuel generation.

The RESPONDENT project addresses these issues by integrating two of the EU's flagship
space programs—Galileo (Europe’s global navigation satellite system) and Copernicus (the
Earth observation program)—with advanced Al-driven forecasting models. This combination
allows for accurate predictions of renewable energy generation and demand, while ensuring
also real-time grid synchronisation. By enabling grid operators to better anticipate
fluctuations, RESPONDENT's technology has the potential to reduce energy waste, enhance
security of supply, and support the EU's goal of a cleaner, more resilient energy system.

Why RESPONDENT is Unique
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RESPONDENT approaches smart grid management in a holistic manner by integrating power
generation and demand forecasting modules with Phasor Measurement Unit (PMU) signal
monitoring. Unlike existing tools, such as ENFOR and VitecSoftware, RESPONDENT's demand
forecasting model incorporates socio-economic factors—including information such as
population mean income and electricity prices—alongside weather forecasting and historical
consumption data. By taking this multi-fold methodology, the RESPONDENT solution ensures
a more accurate and representative estimation of future electricity needs, thereby improving
grid efficiency and resilience.
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Furthermore, RESPONDENT's innovations have been designed for seamless integration into
existing grid control and monitoring infrastructure using standardised interfaces. In this way,
the project enhances effectiveness while simultaneously reducing costs by a factor of 30%
compared to commercially available solutions. While it is recognised that RESPONDENT may
not create an entirely new market with its solutions, the project is poised to disrupt the
existing RES market by fostering innovative approaches and increasing competition among
technology providers.

Policy Implications
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As Europe briskly approaches its respective 2030 and 2050 climate targets, ensuring the
efficient and reliable integration of renewable energy into the grid is critical. The
RESPONDENT project is a representation of how EU space programs and technologies can
be combined and leveraged to provide highly accurate, real-time forecasting that minimises
the risks and fears that are often associated with the greater integration of renewable energy
sources and their variability. Policymakers are thus urged to take proactive steps to integrate
these technologies into regulatory frameworks and incentivise their swift deployment.

To this end, it is imperative that the European Commission and national governments
prioritise legislative action to mandate the use of space-based forecasting tools in energy
management policies. Clear regulatory pathways should be established to accelerate their
adoption, ensuring that Al-driven forecasting and Galileo-enabled grid monitoring become
standard practices across member states. Indeed, the potential of space-based forecasting
and Al-driven grid synchronisation is substantial, and EU lawmakers must establish clear
policy guidelines that mandate the use of Galileo-enabled PMUs and Copernicus climate data
for energy forecasting. These policies should be integrated into existing EU directives on
energy transition, such as the Renewable Energy Directive and the Electricity Market Design
reforms.

Looking then to the economics, financial mechanisms must also be strengthened to support
the large-scale deployment of smart grid technologies across the continent. Dedicated
funding streams through Horizon Europe, the Innovation Fund, and the European Investment
Bank should prioritise projects that incorporate space-based forecasting and Al-driven grid
management. Additionally, policymakers should develop regulatory incentives, such as tax
benefits and fast-tracked approvals, for utilities and grid operators that want to adopt these
cutting-edge solutions in to their existing businesses.

Beyond proposed financial and regulatory measures, cross-sector collaboration between the
space and energy industries must be institutionalised and become the standard. The
European Commission should establish a formalised framework for data-sharing between
Copernicus and Galileo operators and national grid agencies, ensuring that real-time satellite
data can be accessed with ease and applied seamlessly across different energy markets.

Finally, to ensure a truly pan-European energy transition, member states must work together
to harmonise regulations on renewable energy forecasting and grid synchronisation.
Coordinated efforts will allow for more efficient cross-border electricity flows, reducing
energy shortages and stabilising prices across Europe. By taking these steps, EU
policymakers can ensure that Europe remains a global leader in renewable energy
integration, setting a benchmark for how advanced technologies can drive the energy
transition while maintaining security, affordability, and resilience.

Policy Recommendations
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If the full potential of renewable energy sources are to be realised and to ensure a stable,
resilient, and efficient power grid, policymakers must take proactive steps to integrate
cutting-edge forecasting and grid management solutions. The RESPONDENT project
demonstrates how Al-driven models and space-based technologies can address the
challenges of renewable energy variability, improving grid stability and reducing reliance on
fossil fuel backups.

To support the widespread adoption of these innovations and their accompanying success,
the implementation of the following policy actions are essential:

1. Promote the Integration of Space-Based Forecasting Tools into Energy Policy

Governments and regulatory bodies should prioritise the adoption of Galileo-enabled Phasor
Measurement Units (PMUs) and Copernicus-based energy forecasting models to improve
grid management. Mandating the integration of these technologies into national energy
policies will enhance the accuracy of renewable energy predictions.

2. Incentivise the Deployment of Al-Driven Energy Management Systems

To encourage the widespread use of advanced forecasting tools, policymakers should
provide financial incentives, including grants and subsidies, to energy providers that are
adopting Al-enhanced renewable energy forecasting solutions.

3. Strengthen Data-Sharing Frameworks between Space and Energy Sectors

A collaborative approach between the space and energy industries in Europe is essential for
optimising renewable energy integration. The EU should establish data-sharing agreements
that enable real-time access to Copernicus climate data for energy grid operators.

4. Expand Investment in Research and Development of Smart Grid Technologies

Policymakers should allocate greater funding to projects that develop and test Al-driven grid
synchronisation technologies, ensuring that Europe remains at the forefront of energy
innovation compared to its geopolitical competitors.

5. Facilitate Cross-Border Coordination for Renewable Energy Forecasting

Harmonised regulatory frameworks across EU member states will support more effective
regional energy forecasting and distribution, which will in turn enhance energy security and
stability across the continent..

Contact Details
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Media enquiries:

Benjamin Moore, Senior EU Project Manager and RESPONDENT Communication &
Dissemination Manager, Carr Communications Ltd. — bmoore@carrcommunications.ie

Scientific and Technical enquiries:

Dr. Ane Miren Flérez Tapia, Associate Researcher and RESPONDENT Scientific and Technical
Manager, Vicomtech — amflorez@vicomtech.org

Technical enquiries:

Effie Makri, VP of Research and Innovation and RESPONDENT Project Coordinator, Future
Intelligence — emakri@f-in.eu
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