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1. Introduction

As part of its ongoing commitment to fostering innovation and collaboration within the European solar
photovoltaic (PV) sector, the European Technology and Innovation Platform for Photovoltaics (ETIP PV) has
organised a series of thematic workshops. Several of these workshops were organised and designed to
inform and update the Strategic Research and Innovation Agenda (SRIA PV) and support the development
of a new Co-Programmed Partnership (EUPI-PV) under Horizon Europe.

These workshops brought together a diverse range of stakeholders, including researchers, industry
representatives and policymakers, to engage in focused discussions on emerging challenges and
opportunities in the solar PV research and innovation (R&l) landscape. Furthermore, workshops dedicated
to the EUPI-PV and R&l priorities played a significant role in providing inputs to the work of the Platform. This
deliverable presents the consolidated conclusions and recommendations derived from these workshops.

Table 1: Overview of thematic workshops organised by the ETIP PV from 2023 to 2025

Title

Date

Place

Innovation in Quality Management, O&M and
Reliability of PV Systems

2 February 2023

Barcelona, Spain
Solar Quality Summit 2023

Breaking Through Barriers: Addressing the Core 15 June 2023 Munich, Germany
Challenges of PV Research & Innovation in Intersolar Europe 2023
Europe urop

How to scale Up Integrated PV Applications in the 15 June 2023 Munich, Germany

EU

Intersolar Europe 2023

Reliable and friendly Integration of next-
generation PV plants in EU Grids

20 September 2023

Lisbon, Portugal
EUPVSEC 2023

Data, Al, loT: Opportunities and Challenges for
PV Innovation

21 September 2023

Lisbon, Portugal
EUPVSEC 2023

Shaping the EU’s Innovation Strategy on PV
Circularity and Reliability

23 January 2024

Barcelona, Spain
Solar Quality Summit 2024

Expert Workshop - Definition of the European
R&l priorities for the PV industry

13 February 2024

Brussels, Belgium

Towards a circular PV Industry: Strategies &
Innovations in PV Circularity

21 June 2024

Munich, Germany

Intersolar Europe 2024

Co-shaping the European PV R&l priorities : A
basis for the new Co-programmed Partnership

26 September 2024

Vienna, Austria
EUPVSEC 2024

Cyber resilience in PV systems — Strategies and
insights

18 February 2025

Barcelona, Spain
Solar Quality Summit 2025
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What tools to support R&l in photovoltaics in the 3 June 2025 Brussels, Belgium
10th Framework programme?

2. Workshop summaries

2.1. Innovation in Quality Management, O&M and Reliability of PV Systems
Date: 2 February 2023
Place: Solar Quality Summit 2023 (Barcelona, Spain) — In-person

Audience: Solar PV industry, quality assurance experts, O&M service providers

This workshop featured a high-level presentation by ETIP PV outlining the Strategic Research and Innovation
Agenda (SRIA), key recommendations and performance indicators related to quality in the PV sector, notably
to identify required action to satisfy demanding quality expectations of sustainable investment with operations
and maintenance (O&M) of PV components and systems. The session focused on the role of ETIP PV in
shaping innovation in quality management, O&M and system reliability. Discussions addressed the
importance of digital tools to enhance predictive maintenance and long-term performance.

2.2. Breaking Through Barriers: Addressing the Core Challenges of PV Research & Innovation in
Europe

Date: 15 June 2023
Place: Intersolar Europe 2023 (Munich, Germany) — In-person

Audience: researchers, industry stakeholders

This workshop aimed to identify and address the five core challenges outlined in the Strategic Research and
Innovation Agenda for Photovoltaics (SRIA PV), gathering expert and specialised input to inform its revision.
Key discussion points included challenges in PV cell technologies, levelised cost of electricity (LCOE),
reliability, circularity and integration. The role of digitalisation and social acceptance in PV deployment was
also explored. The session highlighted the importance of aligning research priorities with market
developments. It concluded that cross-sector collaboration and policy support are vital to accelerate
innovation and ensure Europe remains a leader in PV technology. The workshop recommended updating
the SRIA PV to reflect stakeholder insights and emerging trends and fostering inclusive dialogue among
researchers, industry and policymakers.

2.3. How to scale Up Integrated PV Applications in the EU
Date: 15 June 2023
Place: Intersolar Europe 2023 (Munich, Germany) — In-person

Audience: researchers, technology developers, IPV industry experts and regulatory experts

The objective of this session was to examine the barriers and opportunities for scaling up integrated PV
applications such as Agri-PV, floating PV and building-integrated PV (BIPV) across Europe. Discussions
revealed that while these technologies are maturing, they face significant non-technical barriers, including
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fragmented regulatory frameworks, a lack of harmonised standards and limited public awareness. The
session emphasised the importance of coordinated efforts to create enabling conditions for deployment,
including streamlined permitting processes and the development of consistent standards. It concluded that
showcasing successful pilot projects is essential to build confidence and demonstrate viability.
Recommendations included fostering dialogue between industry stakeholders, policymakers and local
communities to support the broader adoption of integrated PV systems.

2.4. Reliable and friendly Integration of next-generation PV plants in EU Grids
Date: 20 September 2023
Place: EUPVSEC 2023 (Lisbon, Portugal) — In-person

Audience: Grid operators, system integrators and researchers in energy systems.

This workshop aimed to address the integration of next-generation PV plants into European grids, focusing
on enhancing reliability and profitability without compromising grid stability. The event featured two sessions:
one on high PV integration into utility grids and markets and another on technical contributions from EU-
funded projects. Discussions covered digital twin technologies, operational stability in distributed grids, and
high-penetration PV scenarios. The ETIP PV highlighted the role of flexibility and system-level adaptability
in facilitating optimal PV integration. The session concluded that aligning technological development with grid
requirements and market realities is crucial. It recommended coordinated planning and strategic research to
ensure that increasing shares of solar generation can be absorbed efficiently and reliably by the grid. The
insights shared during the session fed into the efforts to update the Strategic Research and Innovation
Agenda (SRIA PV), ensuring that Europe’s PV sector remains both forward-looking and grid-compatible.

2.5. Data, Al, loT: Opportunities and Challenges for PV Innovation
Date: 21 September 2023
Place: EUPVSEC 2023 (Lisbon, Portugal) — In-person

Audience: Digital technology experts, data scientists and PV system developers.

The objective of this session was to explore the digital transformation of the PV sector, focusing on system
operation, manufacturing and smart energy integration. Discussions were structured around three interactive
segments. The first addressed the digitalisation of PV systems, highlighting the need for greater access to
operational data and the potential of digital twins. The second focused on PV manufacturing, where data
sharing and privacy concerns were discussed alongside emerging technologies, such as federated learning
and edge computing. The third segment examined smart energy integration, emphasising the need for
standardised communication protocols, real-time pricing, and sector coupling. The session concluded that
digitalisation offers significant opportunities for innovation but requires harmonisation, trust-building and
robust cybersecurity measures. Recommendations included improving sensor quality, promoting data
sharing through secure platforms and aligning digital strategies with the SRIA PV.

2.6. Shaping the EU’s Innovation Strategy on PV Circularity and Reliability
Date: 23 January 2024
Place: Solar Quality Summit 2024 (Barcelona, Spain) — In-person

Audience: Industry stakeholders, manufacturers, O&M service providers

This workshop aimed to refine the EU’s Strategic Research and Innovation Agenda (SRIA PV) to address
challenges in quality assurance, field performance, asset bankability and contractual frameworks. Three
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roundtable discussions were held on quality assurance, bankability and warranty terms. The first roundtable
identified the need for personal certifications, online monitoring and supply chain transparency. It emphasised
the importance of standardisation and digitalisation to improve quality and sustainability. The second
roundtable stressed the need for standardised approaches to bankability and sustainability, proposing the
creation of a funded body for data management and the integration of end-of-life considerations into financial
assessments. The third roundtable discussed the lack of benchmarking and harmonisation in warranty terms,
highlighting the potential of data-driven guarantees and the risks they pose to market newcomers. The
workshop concluded that circularity must be embedded from the design stage and that collaboration across
the value chain is essential. Recommendations included developing traceability tools, supporting recyclability
in design and establishing clear contractual standards.

2.7. Expert Workshop - Definition of the European R&l priorities for the PV industry
Date: 13 February 2024
Place: Brussels, Belgium — Hybrid

Audience: Academic researchers, industry stakeholders, policymakers

The objective of this high-level workshop was to define research and innovation priorities for the future of the
European solar PV industry. Participants from academia, research institutes and industry discussed the
challenges of bridging the gap between research and market-ready products. Key topics included PV
modules, inverters, manufacturing processes and upstream materials. The workshop concluded that while
Europe excels in low-TRL research, it faces barriers in scaling innovation. It recommended supporting
breakthrough technologies such as perovskites, promoting circularity by design and addressing material
challenges, particularly concerning silver. The importance of innovation in overlooked system components,
such as inverters and glass, was also highlighted. The workshop called for better tools to connect research
and industry and advocated for a comprehensive approach to support innovation from lab to market.

2.8. Towards a circular PV Industry: Strategies & Innovations in PV Circularity
Date: 21 June 2024
Place: Intersolar Europe 2024 (Munich, Germany) — In-person

Audience: Circular economy experts, sustainability professionals, recyclers, PV manufacturers

This workshop focused on strategies and innovations to support a circular PV industry. The session
addressed the integration of circular economy principles into PV design, manufacturing and end-of-life
processes. The objective was to identify practical approaches to enhance sustainability and reduce
environmental impact. Key discussion points included recyclability, material recovery and the development
of circular business models. The conclusions emphasised the need for cross-sector collaboration and
innovation in product design. Recommendations included supporting R&l in circular technologies,
establishing recycling standards and promoting circularity as a core component of PV system development.

2.9. Co-shaping the European PV R&l priorities : A basis for the new Co-programmed Partnership
Date: 26 September 2024
Place: EUPVSEC 2025 (Vienna, Austria) — In-person

Audience: Policy stakeholders, industry representatives and solar PV researchers

This workshop aimed to engage stakeholders in shaping the future of PV research and innovation in Europe,
particularly in preparation for the new Co-Programmed Partnership with the European Commission.
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Discussions focused on bridging the gap between early-stage research and large-scale production, involving
both established companies and start-ups. Participants emphasised the importance of ESG compliance,
simplified standards for Integrated PV and early involvement of machinery manufacturers. The session also
addressed secure data sharing, improved PV-grid synergy and regulatory adaptation. Technology innovation
was discussed with a focus on application-specific solutions and recyclability. The workshop concluded that
a strategic and inclusive R&l agenda is essential for aligning innovation with societal needs.
Recommendations included defining product lifetime requirements, supporting pilot line scale-up and
addressing the wafer production gap in Europe. This event marked a significant milestone in co-developing
a strategic and inclusive PV R&l agenda for Europe, ensuring that future funding and innovation efforts are
aligned with both technological progress and industry and societal needs.

2.10. Cyber resilience in PV systems — Strategies and insights
Date: 18 February 2025
Place: Solar Quality Summit 2025 (Barcelona, Spain) — In-person

Audience: Cybersecurity professionals, digital infrastructure experts and PV system operators

This workshop focused on the growing reliance of PV systems on IT computing and network infrastructure
for their operational and maintenance needs. While this digital integration enhances efficiency, it also
increases the vulnerability of solar PV systems to cyber threats. The session explored the cybersecurity
challenges facing the PV sector and emphasised the urgent need to address these risks. Participants
discussed strategies to mitigate vulnerabilities and strengthen the resilience of PV infrastructure against
cyber-attacks. The workshop concluded that cybersecurity must be treated as a core component of PV
system design and operation.

2.11. What tools to support R&l in photovoltaics in the 10th Framework programme?
Date: 3 June 2025
Place: Brussels, Belgium — Hybrid

Audience: R&l and industry stakeholders, policymakers

This workshop was organised in the aftermath of the ETIP PV Steering Committee meeting, with
representatives from the European Commission, from DG RTD and DG ENER. It explored how future EU
programmes can better support PV research and innovation. Discussions focused on improving the stability
and predictability of the R&l framework, enhancing the effectiveness of Horizon Europe and bridging the gap
between research and industrialisation. Participants reviewed past funding under FP9 and Horizon Europe,
noting both successes and challenges, including the complexity of calls and coordination in large consortia.

The session highlighted the need for more targeted calls, simplified funding instruments and stronger
alignment between national and EU priorities. Emphasis was placed on combining public and private funding,
de-risking investments and supporting market deployment through tools like offtake agreements and pre-
commercial procurement. Collaboration with other Partnerships and long-term support for European
manufacturing were also identified as key to strengthening the PV value chain.

3. Conclusion

The document consolidates insights from a series of thematic workshops organised by ETIP PV between
2023 and 2025. These workshops were designed to inform and update the Strategic Research and
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Innovation Agenda (SRIA PV) and support the development of a new Co-Programmed Partnership under
Horizon Europe.

There is a strong emphasis on aligning PV research and innovation with market needs, technological
advancements and societal challenges. Circular economy principles must be embedded from the design
phase of PV products, balancing sustainability with reliability and bankability. Data access, Al, 10T and digital
twins are seen as key enablers for improving system performance, manufacturing efficiency, and smart
energy integration. Flexibility, system-level adaptability and digitalisation are essential for integrating high
shares of PV into European grids. Bridging the gap between low-TRL research and market-ready products
is a recurring concern, with calls for better lab-to-fab pipelines and support mechanisms.

Workshops targeted a range of stakeholders including industry professionals and manufacturers,
researchers and academic experts, policymakers and EU representatives, grid operators and digital
technology specialists and sustainability experts.
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