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Summary
[bookmark: _Hlk239798380]European Standards can be used to enhance safety and performance, improve energy efficiency, and protect consumers, workers and the environment. They ensure different appliances and pieces of equipment can connect and work together for a better experience. They complement European and national policies, and make it easier for businesses and other actors to respect relevant legislation. Several directives offer considerable support to the development of the solar market. Furthermore public subsidies are allocated by states/communities provided that the product is certified under a proper certification scheme. The scope of this work is to present an overview on recent developments of European standards for solar thermal systems and components, to update on the Solar Keymark quality label, as well as to discuss on relevant legislative issues as “Energy Labelling” and the revised “Energy Performance in Buildings Directive” in relation with solar thermal systems. Furthermore, the present work highlights successful examples of interaction between standardization certification and R&I initiatives such as SolarPACES Task IV, SOLARIZE and SolarHub projects. Future trends and needs for standardization are also discussed and highlighted.
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1. Introduction
Heat accounts for half of the EU’s total energy needs, 80% of the energy required by households, and 60% of the industrial energy demand. Despite this, only 25% of our heat in Europe is generated from renewable sources. The decarbonisation of the heating and cooling sector is imperative for reaching Europe’s net-zero targets, providing energy security, and boosting industrial competitiveness. The European solar thermal sector can advance this energy transition if proper political push and adequate incentives are in place.
European Standards are developed to ease compliance with European rules and regulations such as EU legislation. Through Regulation (EU) No 1025/2012, the three European Standardisation Organisations (CEN, CENELEC and ETSI) may receive a request to produce European harmonised standards in support of EU legislation and policies. European Standardization is a key instrument for consolidating the Single Market and facilitating cross-border trade – within Europe and also with the rest of the world. Furthermore, “Keymark” is the voluntary European certification mark demonstrating conformity with European Standards. The Solar Keymark was developed by the Solar Heat Europe/ESTIF and CEN (European Committee for Standardisation) in close co-operation with leading European test labs and with the support of the European Commission. It is the main quality label for solar thermal products and is widely spread across the European market and beyond.
In the last years solar thermal installations have advanced to standard house equipment, attracting also the attention of the European legislators. Solar thermal technologies constitute a key solution for the decarbonization of heating and cooling sector. In this aspect, solar products, as all products, must meet certain essential requirements related to health, safety and environment before they can be placed on the European market. These requirements are defined by the European Union directives, which are adopted by each member country as national legislation.
[bookmark: _Hlk239797012]The EU Green Deal launched by Ursula von der Leyen at the end of 2019 set the path towards climate neutrality for Europe by 2050. In 2021, the European Commission presented a comprehensive set of proposals to align EU legislation with the ambition of achieving a 55% emission-reduction by 2030 compared to 1990 levels, the so-called Fit for 55 package. Most of these legislative proposals were adopted before the end of the ninth legislative term (2019-2024) and have created a more supportive regulatory framework for heat decarbonisation in buildings, district heating and industry. The 2023 recast of the Renewable Energy Directive introduced a binding target for renewables in heating and cooling (H&C). Member States are required to increase their share of renewables in H&C by at least 0.8 percentage points annually (for 2021-2025) and by at least 1.1 percentage points annually (for 2026-2030) compared to 2020. In 2022, the European Commission published the EU Solar Strategy, highlighting the importance for solar heat (as well as geothermal) to triple up their deployment by 2030. For the European solar thermal sector, this would mean the creation of 250,000 local jobs across Europe and enabling a saving of 33.3 Mt of CO2 annually. (Solar Heat Europe, 2026)
European Standardization plays an important role in the development and consolidation of the European Single Market. Standards are essential tools that provide a framework for consistency, safety, and quality across various domains. Whether in industry, education, or professional practice, adhering to standards ensures reliability, accountability, and continuous improvement, benefiting organizations, professionals, and society as a whole. Standards serve multiple purposes such by ensuring products and services meet minimum quality requirements, by reducing risks and protecting consumers and workers, by streamlining processes and reducing errors or waste, by providing benchmarks for skills, knowledge, and performance in careers and by facilitating international trade by harmonizing requirements across countries (CEN, 2026). 
Certification is based on standardization and is complementary by linking the standardised test to independent sampling, factory production control and surveillance of the certified product. "Solar Keymark" is the European quality mark for all solar thermal products. The Solar Keymark is a voluntary third-party certification mark for solar thermal products, owned by CEN/CENELEC. Every certified product is in full conformity with the relevant European standards and fulfills additional requirements to assure constant quality. This level of quality is maintained by initial type testing and by regular controlled check of the products and their production sites by independent inspectors. Consumers and authorities can fully rely on the certified products. The "Solar Keymark" is the basis for most European supporting schemes and it is also increasingly recognized or adapted worldwide.
CEN/TC 312 is the technical committee responsible for the development of standards covering solar thermal systems and components. The work carried out within CEN/TC 312 covers a broad range of aspects including terminology, performance testing, durability assessment, safety requirements, and conformity evaluation procedures. Over 1000 Solar Keymark licences are currently issued as of the official data (Solar Keymark, 2026). The main solar thermal standards covered are EN 12975 & EN ISO 9806 for solar collectors, EN 12976 for factory made systems and EN 12977 for custom built systems. 
The regulatory framework of the European Union plays also a decisive role in market environment shaping for solar thermal technologies. Energy Labeling And Ecodesign legislation aims to improve the energy efficiency of energy-related products placed on the European market. The Energy performance building directive (EPBD) establishes requirements for improving the energy performance of buildings and promotes the integration of renewable energy systems. Net-Zero Industry Act (NZIA) and Construction Production Regulation (CPR) introduce additional requirements related to EU-made criteria, safety, durability and performance. 
This work is focused on standardization, certification and legislative issues in European level related to  heat solar thermal systems and their components. Moreover R&I initiatives such as SolarPACES Task IV, SOLARIZE and SolarHub projects related to solar thermal standardization and certification environment are presented and highlighted.

2. European standardisation for solar thermal technologies
Standards are documents that set out specifications and other technical information with regard to various kinds of products, materials, services and processes. The European Committee for Standardization is called CEN. CEN is one of three European Standardization Organizations (together with CENELEC and ETSI) that have been officially recognized by the European Union and by the European Free Trade Association (EFTA) as being responsible for developing and defining voluntary standards at European level.
The Members of CEN are the National Standardization Bodies (NSBs) of 34 European countries – including all the member states of the European Union (EU) and other countries that are part of the European Single Market. CEN works with its Members to develop and define European Standards in response to specific needs that have been identified by businesses and other users of standards. 
European Standards (ENs) are developed by teams of experts who have particular knowledge of the specific sector or topic that is being addressed. The members of Technical Committees (TCs) as well as sub-committees and Working Groups (WGs) are nominated by the national standardization organizations. Each NSB that is part of the CEN system is obliged to adopt each EN as a national standard and make it available to customers in their country. They also have to withdraw any existing national standard that conflicts with the new EN. Therefore, one EN becomes the national standard in all 34 countries covered by CEN Members. Moreover, many ENs are also adopted as identical national standards by CEN Affiliates, which are the NSBs of 17 neighboring countries, and by NSBs in other countries around the world.
The ENs published by CEN are developed by experts, established by consensus and adopted by the Members of CEN. It is important to note that the use of standards is voluntary, and so there is no legal obligation to apply them. Around 30% of the ENs published by CEN have been developed in response to specific requests (standardization mandates) issued by the European Commission. Many of these standards are known as 'harmonized standards'. They enable businesses to ensure that their products or services comply with essential requirements that have been set out in European legislation (EU Directives). In such cases, we can say that the standard provides 'presumption of conformity' with the essential requirements of the relevant legislation (CEN, 2020).
CEN develops via its technical committee on CEN/TC 312 “Thermal solar systems and components” the European Standards for solar thermal systems. CEN/TC 312 is engaged in the standardization of thermal solar systems and their associated components. Its main scope is the preparation of ENs and other CEN products, to cover Preparation of European Standards to cover terminology, general requirements, characteristics, test methods, conformity evaluation and labelling of thermal solar systems and components.
CEN/TC 312 was created after a request of the European Solar Industry Federation (ESIF) to CEN. Afterwards, a liaison between CEN/TC 312 and European Solar Thermal Industry Federation (ESTIF) was established. Moreover CEN/TC 312 works in close liaison status with the International committee for solar energy ISO/TC 180 “Solar energy” under Vienna Agreement, for producing EN ISO standard. 
The main focus of CEN/TC 312 is to ensure homogenous testing procedures for solar thermal systems and components. The standards and specifications of CEN/TC 312 are required by a large number of different parties. These include manufacturers of solar thermal collectors, systems and components, manufacturers of solar water heater stores and combisystems and appropriate control equipment, national authorities, energy service companies, engineers and consumers. CEN/TC 312 has elaborated a set of products (ENs) in the solar thermal energy field including solar collectors, factory made systems, solar energy vocabulary, custom built systems as well as collectors’ components and materials.
The active/published standards under the responsibility of CEN/TC 312 are as shown in Tab. 1.

[bookmark: _Hlk239799490][bookmark: _Hlk239974979]Tab. 1: Solar thermal standards active/published 
	[bookmark: _Hlk239799360]Reference
	Subject
	Relevance / 2026 status

	EN ISO 9488:2022
	Solar energy - Vocabulary
	Common terminology for solar energy systems and applications.

	EN 12975:2022
	Solar collectors - General requirements
	Current collector requirements standard. A targeted revision is under way to align references with ISO 9806:2025, update climate data and remove duplicated content.

	EN ISO 9806:2025
	Solar energy - Solar thermal collectors - Test methods
	Current collector test-method standard; includes fluid and air collectors, hybrid PVT and in-situ testing. 

	EN 12976-1:2021 to -2:2019
	Factory made systems 
	Test methods, system thermal performance characterisation and requirements for durability, reliability and safety of factory-made solar thermal systems; includes system-family concept.

	EN 12977-1 to -5:2018
	Custom built systems
	General requirements and performance test methods for systems, stores, combistores and control equipment.

	EN ISO 22975 series
	Collector components and materials
	Durability/performance for evacuated tubes, heat pipes, absorber surfaces, solar glass and insulation materials..

	EN ISO 24194:2022 +A1:2024	
	Collector fields
	Check of performance



[bookmark: _Hlk239974962]The standards under development (not published) under the responsibility of CEN TC312 are as shown in Tab. 2.
Tab. 2: Solar thermal standards active/not yet published.
	Reference
	Subject
	Relevance / 2026 status

	FprEN ISO 24194	
	
	Collector fields
	Check of performance (ISO/FDIS 24194:2026)

	prEN 12975 rev	
	Solar collectors
	General requirements



The EN 12975 standard is currently being revised to better align with ISO 9806:2025. Most of the updates are linked to updating references and reducing duplicate content. However, for the purposes of certifying and comparing solar thermal collectors, the Gross Solar Yield (GSY) was introduced in the standards. First in the EN 12975 and now also in ISO 9806. This figure quantifies the energy that can be harvested from a given collector when operating at a fixed temperature in a specific climate. In Europe, the four reference locations of Athens, Davos, Stockholm and Würzburg are usually considered. The climate data sets currently used for these calculations stem from the years 1995–2005. Only recently, it was found that, mainly due to climate change, these data sets must be updated. It is expected that the current data sets will be replaced with new data centred on 2030, considering a middle-path scenario for climate change progression. The impact on the GSY will be an increase in the range of +10–20% for all four locations, depending on the collector. This means that, over the last 30 years, the annual yield of a solar thermal collector has increased by this amount, primarily due to climate change. To introduce the new data, the standards for collectors, EN 12975 and ISO 9806, need to be updated.

3. Solar Keymark certification 
The Solar Keymark is a voluntary third-party certification mark for solar thermal products, demonstrating to end-users that a product fulfills additional requirements to the following European standards: 
· Solar Collectors EN 12975 & EN ISO 9806 
· Factory made systems EN 12976 
· Custom built systems EN 12977 
The Solar Keymark is used in Europe and beyond. Governments recognise the certification as a useful tool to ensure end-consumers get qualitative products. As such, several public authorities require it as an eligibility criterion for public support schemes. 
The Solar Keymark logo is shown in Fig.1

[image: ]
Fig.1 The Solar Keymark logo
The Solar Keymark Network is the operative framework around the Solar Keymark and it consists of over 300 stakeholders, the Solar Keymark operators and industry representatives. The end purpose of the network is to maintain and continuously improve the certification mark, evaluation procedures, and finally, ensure high-qualitative solar thermal products for consumers. A Solar Keymark can only be issued by an empoweredcertification body after product testing by an accredited testing laboratory. 
The Solar Keymark operators are:
· Certification bodies, the organisations responsible for awarding Solar Keymark certificates, empowered by KMO, the Keymark Management Organisation, on behalf of CEN.
· Internationally accredited testing laboratories, organisations responsible for all tests
· Industrial representatives
The main benefits for the consumers are:
· Guaranteed quality: Products with the Solar Keymark are thoroughly tested and proven to meet the strictest European standards and valuable additional requirements. This certification assures consumers that the product they purchase is meeting high levels of safety, quality, performance and durability. 
· Subsidies eligibility: All subsidy schemes and regulations in Europe are based on the Solar Keymark. The Solar Keymark also facilitates eligibility for financial support in many other countries outside Europe. 
· Comparability: The gross solar yield is published for all collectors at the four reference locations: Athens, Davos, Stockholm and Würzburg. These figures make it possible to compare the annual output of different collectors and select a product suitable for the planned application. 
The main benefits for the manufacturers are: 
· Market recognition: Holding a Solar Keymark certification can enhance a manufacturer’s reputation and marketability. 
· Efficiency & cost Savings: The certification process is streamlined to reduce administrative and financial burdens. Products within the same “family” can be certified together, simplifying the process.
The main benefits for the certification bodies and test labs are: 
· Accreditation & Network: Accredited certification bodies and test labs automatically join the Solar Keymark Network, facilitating knowledge exchange and continuous improvement of testing and certification procedures. 
· Comparative Testing: The network arranges “Round Robin” tests, promoting consistency and reliability in product testing across different labs.
[bookmark: _Hlk239801192]All certified products get a unique identification code, which is the identity of the product. All certified  products are uploaded in the official Solar Keymark database https://solarkeymark.eu/database (Solar Keymark database, 2026).

4. European policy and regulatory developments
The EU legislation on Ecodesign and Energy Labelling aim at improving the energy efficiency of products, and providing information on product’s efficiency to consumers. It helps orientating the choices of informed consumers, and eliminate the least performing products from the market, stimulating innovation and contributing to the European Union's energy efficiency and decarbonisation objectives under the European Green Deal, the Fit for 55 package and related industrial policy initiatives.
The Ecodesign Directive provides consistent EU-wide rules for improving the environmental performance of products, such as household appliances, information and communication technologies or engineering. The Directive sets out minimum mandatory requirements for the energy efficiency of these products. The Energy Labelling Directive complements those Ecodesign requirements with obligations regarding consumer information, namely by the use of energy labels indicating the efficiency of the product or package, besides additional relevant information to the market and consumers.
More specifically EU Directive 92/75/EC established an energy consumption labelling scheme. The directive was implemented by several other directives thus most white goods, light bulb packaging and cars must have an EU Energy Label clearly displayed when offered for sale or rent. The energy efficiency of the appliance is rated in terms of a set of energy efficiency classes from A to G on the label, A being the most energy efficient, G the least efficient. The labels also give other useful information to the customer as they choose between various models. The information should also be given in catalogues and included by internet retailers on their websites. 
In an attempt to keep up with advances in energy efficiency, A+, A++ and A+++ grades were later introduced for various products; since 2010, a new type of label exists that makes use of pictograms rather than words, to allow manufacturers to use a single label for products sold in different countries. The labelling and eco-design obligations for heaters (LOT1) and water heaters (LOT2) entered into force on 26 September 2015. 
The energy labelling framework has subsequently evolved from Directive 92/75/EC to Directive 2010/30/EU and, since August 2017, Regulation 2017/1369/EU. This regulation currently provides the overarching framework for energy labelling within the European Union, including the rescaled A to G energy classification scheme. In addition, it supports broader policy objectives related to sustainability and circularity, which have become increasingly important in the ongoing review of product-specific implementing measures.
The Commission Regulation (EU) No 813/2013 (Ecodesign regulation) and the Commission Delegated Regulation (EU) No 811/2013 (Energy labelling regulation) regulate domestic space and combination heaters. Water heaters by the Commission Regulation (EU) No 814/2013 (Ecodesign regulation) and Commission Delegated Regulation (EU) No 812/2013 (Energy labelling regulation). Solar thermal systems and collectors are falling under these regulations. The main purpose of the regulations is to make the energy performance of different products transparent to consumers and to provide a policy instrument for the continuous reduction of energy consumption and of greenhouse gas emissions. The European approach relies on a progressive tightening of minimum performance requirements and corresponding energy labelling provisions, which are periodically reviewed and updated in line with technological developments and policy objectives.
The energy labels are separated into at least four categories: 
· The appliance's details: according to each appliance, specific details, of the model and its materials.
· Energy class: a colour code associated to a letter (from A to G) that gives an idea of the appliance's electrical consumption.
· Consumption, efficiency, capacity, etc.: this section gives information according to appliance type.
· Noise: the noise emitted by the appliance in decibels.
From 1st January 2019 the registration of space and water heating products in the European Product Registry for Energy Labelling (EPREL) database is compulsory.  In this database have to be registered:
· all new products,  
· all products placed in the market before the end of 2018 within a 6 month period,
· products covered by a delegated act under Energy Labelling regulations,
· “solar devices” and other components of a package,
· packages, if placed in the market as a package by the manufacturer.
Solar thermal devices are heat generators that can supply up most of water heating needs and supply considerable part of the space heating. They are 100% CO2 free heating technology, low life cycle costs, high recyclability of materials. Additionally they do not consume energy, hence cannot be applied any product label except for solar water heater, thus the thermosiphon systems with immersion electric heater. 
In contrast to most of the traditional systems such as heat pumps, oil or gas boilers, solar thermal systems are more complex as they usually cannot provide the annual energy demand on their own. Solar thermal systems are usually used together with other appliances. To consider this, the regulations introduced the so-called package label, where the energy efficiency of combinations of heating appliance have to be computed. Of course, such energy efficiency can be computed using dedicated simulation tools considering all specifications of the appliances. For the purpose of legislation it is however not practicable to use such simulation tools. It is therefore mandatory to develop and introduce simple methods such that the efficiency of a system can be computed with simple tools while still providing sufficient correctness of the results. For bigger companies (system houses) offering all parts of a system, simplification is not relevant as they can provide the calculations tools easily for the whole scope of their products. Simplification is however essential for SME who are often combining different appliances from different suppliers. It is common use to mix and install collectors, storages and heat pumps from different suppliers into one system. It is therefore relevant that energy efficiency can be determined with some very simple calculation steps or with a simple tool. The methods that are currently defined in the regulations have shown to be too confusing so that they are not usable. Some studies have also shown that the reliability of the results is not yet satisfactory. The reliability of the results is essential as the energy labelling regulation requires also market surveillance. Products have to be taken form the market and their labelling has to be checked by independent laboratories. To prevent from legal problems it is therefore essential that the calculation methods are unambiguous and reliable.   
The current methods have shown to underestimate the performance of solar thermal systems, as they are considered as supplementary heaters contributing with a fixed ratio to the annual energy load. In reality, solar thermal systems easily cover during the summer months the whole energy demand. During the rest of the year, they provide energy anytime the sun is available. The solar thermal system must therefore be considered as primary heater providing CO2 free energy whenever sun is available. The backup heater or supplementary heater has to provide energy only in the case when solar energy is not sufficiently available. Even if the annual contribution of the backup heater is bigger than the solar contribution it is therefore essential to consider solar thermal as primary energy source.      
As an alternative to the current calculation methods, Solar Heat Europe has developed the so-called simplified method, which is based on the Gross Solar Yield (GSY) of the collector. The main idea of using the Gross Yield is to base the calculation on the available energy provided by the collector. Using a dedicated simple calculation method the seasonality of the availability is taken into account. In the calculation basis of the method the heat loss of a C-class storage tank with a volume appropriate for the Gross Yield is already considered overall. Thus no storage data are necessary for the calculation. A better or worse label class of the storage tank than the reference class C has a small influence on the result and to keep the method simple it is therefore not taken into account. Moreover there is no need for a detailed consideration of the storage as there are already existing separate requirements for its energy efficiency  and it has to be labeled anyway. It is then assumed that the system planner is competent enough to select an appropriate storage type and size. The method proposed by Solar Heat Europe will provide simple lookup tables where depending on the number of collectors and the load profile a so called solar device efficiency is determined independently from the backup heater. By multiplying with the energy efficiency of the backup heater, the overall system efficiency is then easily calculated. This simplified method is not only providing a more realistic rating of solar thermal, it is also much more reliable than the current method as it is based on the Gross Solar Yield. This Gross Solar Yield is part of the standard Solar Keymark datasheet and is available for all certified collectors in Europe with very high reliability. As outlined above, this is an important asset in view of the coming market surveillance activities. Main advantage of the proposed method is that it is independent of the backup heater. Thus the same method applies for all backup appliances, meaning that it will be applicable to any future energy providing system, but also for retro-labelling existing systems.         
The ongoing review of the Lot 1 (space heaters) and Lot 2 (water heaters) regulations has extended well beyond the timeframe initially envisaged, reflecting both the complexity of the sector and the ambition to incorporate new policy priorities. In addition to updating energy performance requirements, the review seeks to strengthen aspects related to circularity, including product durability, reparability and end-of-life considerations. As of 2026, the review process for space and water heating products was at an advanced stage, with the publication of revised regulatory measures expected in 2027.
In addition to the Ecodesign and Energy labelling regulations, solar thermal collectors are also subject to the Construction Products Regulation (CPR), which establishes harmonised rules for placing construction products on the European market.. As for any other building products it is expected also for heating appliances installed in and on the building meet essential requirements related to safety, reliability and performance, and manufacturers are required to declare the relevant product characteristics. 
For solar thermal collectors, these characteristics primarily include resistance to climatic loads such as wind and snow, fire performance, and other relevant safety and durability aspects. The methods for assessing and declaring these performances are defined in European standards and certification schemes. . 
In practice, many of the technical requirements applicable under the CPR are already addressed through the Solar Keymark certification scheme, which is based on European standards and provides independent verification of product quality, safety and thermal performance. This close alignment between regulatory requirements and certification procedures facilitates market access while ensuring a high level of confidence in the declared performance of solar thermal products.
It should also be noted that the revised Energy Performance of Buildings Directive (EPBD) further strengthens the role of renewable energy technologies in buildings. By promoting zero-emission buildings and accelerating the deployment of renewable heating and cooling solutions, it provides a more favourable framework for the integration of solar thermal systems in both new and existing buildings. Furthermore, Article 10 explicitly addresses the deployment of solar energy technologies, including both photovoltaic and solar thermal systems, thereby reinforcing their contribution to the decarbonisation of the building sector and the achievement of the European Union's climate and energy objectives.

[bookmark: _Hlk239806448]5. Other standardisation - certification related activities
Standardisation and certification aspects are increasingly considered during R&I and in European projects implementation. SolarPACES Task IV,  SOLARIZE and SolarHub projects are presented in this work as successful interlinked standardization and certification activities 
· [bookmark: _Hlk239802729]SolarPACES Task IV and solar heat for industrial processes
IEA SHC Task 64, carried out jointly with SolarPACES Task IV from 2020 to 2023, consider standardisation and certification as part of the work on solar process heat (IEA SHC, 2020). SolarPACES Task IV continues this activity through work on standardisation for solar heat integration in industrial processes (IEA SolarPACES, 2026).
Ongoing work supports international harmonisation of testing, performance assessment, certification and quality assurance for solar thermal technologies used in industrial heat applications. The SolarPACES Task IV Guideline on Standardization and Certification for Solar Heat for Industrial Processes (SHIP) is currently under elaboration. Industrial stakeholders are invited to contribute with experience, comments, and case studies to support the development of practical and widely applicable guidelines.
· SOLARIZE and concentrated solar thermal standardisation
[bookmark: _Hlk239803625]The Horizon Europe SOLARIZE project (Grant Agreement 101131982) supports the development of EU-SOLARIS ERIC and the European research infrastructure for concentrating solar technologies (European Commission, 2026a). The project supports the collaboration with industry and the development of common test protocols and standards across the infrastructure. Thanks to the SOLARIZE project, the EU SOLARIS ERIC  actively supports international and European standardisation activities for concentrated solar thermal (CST)  technologies, fostering collaboration between research, industry, and standardisation bodies to promote harmonised standards, facilitate innovation, and accelerate the market uptake of CST solutions. Solarize is collecting input to identify current and emerging standardisation needs in CST / Solar Thermal technologies. https://solarize-project.eu/stakeholder-consultation-questionnaire-2/. A simplified map of CST /CSP related standards in European context has also been developed as shown in Fig2. 

[image: mapping of standards solarize]
Fig. 2 Simplified map of CST /CSP related standards in European

· [bookmark: _Hlk239802757]SolarHub: certification as a market-readiness step
SolarHub provides an example at product level. SolarHub is a Horizon Europe-funded project that connects the solar energy innovation ecosystems of Greece and Türkiye bringing together leading research institutions, innovative companies, and public bodies to advance PV and concentrated solar thermal technologies. Project mission is to create a thriving innovation ecosystem that accelerates the transition to sustainable energy across the Eastern Mediterranean region.
In the framework of the project a low-temperature solar thermal solution was developed. This regard a  scalable, replicable solar thermal system engineered specifically for low-temperature heat applications ranging from 80°C to 120°C for agro-food and industrial applications. It is designed to partially substitute conventional fossil fuel boilers, thereby reducing the carbon footprint associated with industrial and agricultural heat requirements. The main component of this solution is a high efficiency flat plate collectors for heat production, that focuses on generating heat at 80–120°C using innovative materials. The design prioritizes high efficiency, low heat capacity, and high reliability. Collector dimensions are modular and optimized for standard transport methods (trucks and containers) to facilitate large-scale deployment (>50m²). Two prototypes were constructed in the project implementation and the best one is on the process to be tested for Solar Keymark certification in an accredited laboratory demonstrating the pathway from innovation to certified market-ready products.

[image: Low Temp Solar Thermal Solution]
Fig. 3. SolarHub solar thermal collector prototype

6. Future priorities and standardisation challenges
Referring to the ongoing standardization work the following priorities are under way or need to be addressed in the near future:
· EN 12975 alignment with ISO 9806:2025
· update of the reference climate data. As an outcome of an SCF project (Call 16), it was identified that the climate data currently used for our calculations are significantly outdated. Mainly due to changes in climatic conditions, solar thermal collectors and systems may nowadays deliver approximately 10–20% more energy than reflected in the Solar Keymark datasheets and related standards. 
· Together with the new meteorological data, also the meteodata for the nine ISO reference places (as of ISO 9806:2025) are added to the next version of Scenocalc. The new locations are not yet used in the published datasheet, but test labs can compute the GSYs worldwide using the Scenocalc as required by the ISO 9806 for their test reports. This is a small step towards globalisation of Solar Keymark and simplifies life of test labs.
· Hybrid systems. Solar thermal is increasingly installed together with heat pumps, PV, storage and smart controls. There is a clear need for a new generation of energy standards aimed at hybrid systems at the level of product standards; accurate, product performance comparison, harmonized reference conditions and practical in its implementation..
· International harmonization. Coordination between CEN/TC 312, ISO/TC 180, SolarPACES, Solar Keymark, Global Solar certification and other relevant schemes has a direct effect on both technical consistency and the cost of market access.
· Consideration of intelligent control systems and digital monitoring technologies. Future standardization efforts need to address issues related to communication protocols, data exchange, and interoperability for consideration in integrated and digitalised energy systems.
· Consideration of lifecycle environmental performance, greenhouse gas emissions and recyclability of materials used in solar thermal components. As a first step, the latest version of ISO 9806:2025 requires an assessment of the materials used for collectors — including their identifiability, recyclability, and reusability.  
· Adaptation to the new EU legislative requirements (EU Energy Labelling, Ecodesign e.t.c).
It is evident that new challenges and opportunities are emerging for standardization and certification due to technological transformation and legislative evolvement. The sector will need to address in order to ensure that solar thermal technologies contribute effectively to the broader sustainability objectives of the European energy system.
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