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European foreword 48 

This document [CLC prEN 45560:2023] has been prepared by CEN/CLC/JTC 10 “Material efficiency aspects 49 
for products in scope of Ecodesign legislation”. 50 

This document is currently submitted to the Enquiry. 51 

The following dates are proposed: 52 

• latest date by which the existence of this 
document has to be announced at national 
level 

(doa) dor + 6 months 

• latest date by which this document has to be 
implemented at national level by publication of 
an identical national standard or by 
endorsement 

(dop) dor + 12 months 

• latest date by which the national standards 
conflicting with this document have to be 
withdrawn 

(dow) dor + 36 months 
(to be confirmed or 
modified when voting) 

 53 

CEN/CLC / JTC 10 has the objective to produce generic and horizontal CEN-CENELEC publications covering 54 
aspects such as assessment methods, design rules, dematerialization, digitalization and transfer of information 55 
on a variety of material efficiency topics, in particular (but not limited to): 56 

a) Extending product lifetime; 57 

b) Ability to reuse components or recycle materials1 from products at end-of-life; 58 

c) Use of reused components and/or recycled materials in products. 59 

This document is intended to be used by organizations applying directly to products but can also be used by 60 
product technical committees when producing horizontal, generic, product-group, or product-specific standards. 61 
It can, therefore, be cited together with or product-group or product-specific standards, e.g. developed by 62 
product technical committees. 63 

                                                      
1 Including coverage of the European Commission defined list of critical raw materials (CRM). 
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Introduction 64 

0.1 Background 65 

Climate change, biodiversity loss, resource depletion and the ever-increasing production of waste and pollution 66 
represent major challenges to society today. Circular economy, with its focus on material efficiency and the 67 
promise for longer lifetime of products, minimization of waste and closing the loops for materials is believed to 68 
be an important means to overcome these challenges. When transitioning into a circular economy, design plays 69 
a crucial role. It is stated that 80 % of a product’s environmental impacts are determined at the design phase  70 
[1] and design choices can determine whether the efforts to become circular may succeed or not. Circular 71 
product design is a key element of developing and implementing circular business models and transitioning 72 
towards a circular economy. 73 

In Europe, the Green Deal [2] launched in 2019 proposes a concerted strategy for a climate-neutral, resource-74 
efficient and competitive economy. Scaling up the circular economy from front-runners to the mainstream 75 
economic players will make decisive contributions to achieving climate neutrality by 2050 and to decoupling 76 
economic growth from the use of natural resources by using these resources more effectively, while ensuring 77 
the long-term competitiveness of and within the EU. This standard, focusing on circular product design supports 78 
achieving the ambition stated in the European Circular Economy Action Plan (CEAP) [3]. 79 

Sustainable management and efficient use of natural resources is addressed by the UN’s sustainable 80 
development goals (SDG). This document supports these goals, particularly SGD 12 to ensure sustainable 81 
consumption and production patterns. 82 

The main purpose of this document is to develop a systematic way (method) to defining design rules and 83 
activities for the design and development of products such that they are made circular by design within a circular 84 
economy. 85 

This document is intended for organizations designing and developing products that fall under the scope of the 86 
ecodesign legislation [4]. It focusses on optimizing material utilization and efficiency with strategies that enable 87 
narrowing (use less materials), slowing (extend product life, keep quality of products and materials as high as 88 
possible for as long as possible) and closing loops (remanufacture, recycling, and parts recovery). 89 

0.2 Relation with other horizontal or generic standards 90 

Although there are regulatory requirements for resource efficiency across most geographies, to date, the focus 91 
has been mostly on the energy efficiency of products. Recently standards focusing on the material efficiency 92 
became available, with the publication of the CEN-CLC/JTC10 EN 4555X-4556X group of standards. The 93 
JTC10 standards focus on the assessment of different aspects of material efficiency, such as durability of 94 
products (EN 45552), ability to be repaired, reused and upgraded (EN 45554), remanufacturability (EN 45553), 95 
proportion of reused components (EN 45556), recyclability and use of recycled contend (EN 45555 and 96 
EN 45557), and communication on the use of critical raw materials (CRMs) (EN 45558). These standards 97 
address how to assess ability (how easy or difficult it is) to e.g. repair, remanufacture or recycle a product. 98 
However, they do not provide guidance on what aspects to consider when designing a product. This document 99 
intends to fill in such a gap. 100 

The standard EN/IEC 62430 assists organizations to incorporate environmentally conscious design (ECD) 101 
processes into their product design and development process. ISO 14009  [5] provides guidelines to 102 
organizations on how to incorporate circular product design strategies in the design and development within 103 
their environment management system. ISO 14006  [6] provides guidelines to assist organizations in 104 
establishing a systematic and structured approach to the incorporation and implementation of ecodesign within 105 
an environment management system, such as described in ISO 14001  [7]. Assessments of environmental 106 
impacts including aspects of material circularity are considered in documents such as EN 50693 [8], EN 15804 107 
[9], and ISO 14040 [10]. 108 

The IEC 62309  [11] contains guidance and requirements for declaring reused parts. IEC 60300 series include 109 
general guidance on dependability, availability, reliability and maintainability, and IEC 62402  [12] includes 110 
obsolescence management. 111 

International standards currently under development by ISO/TC 323 on circular economy are ISO/CDV 59004 112 
on terminology, principles and guidance for implementation [13], ISO/CDV 59010 providing guidance on the 113 
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transition of business models and value networks  [14], ISO/CDV 50020 on measuring and assessing circularity 114 
[15], and ISO/CD 59040 proposing a product circularity data sheet [16]. 115 

In the design rules for circular economy, all domains such as environmental, social, economic and technical are 116 
considered. As part of this holistic approach, value management is addressed in EN 12973  [17] and EN 16271  117 
[18]. 118 

To avoid duplication as much as possible, this document references the above listed standards (sometimes 119 
normatively). 120 

  121 
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1 Scope 122 

This document proposes a method to define circular products design rules. It details principles, requirements 123 
and guidance associated with the proposed method. This document: 124 

• specifies requirements and guidance for integrating circularity into the design and development process of 125 
products by an organization. 126 

• supports organizations to develop product design rules to fulfil their chosen circular categories (e.g. the 127 
circular business models chosen by the organization or the legislation requirements). 128 

Having the life cycle thinking as a core principle, this document provides guidance on how to reduce 129 
environmental impacts, and how to deal with challenges such as trade-offs during circular product design, 130 
without compromising functions and safety. 131 

This document focusses on material efficiency. It is not a management system standard. 132 

This document can be applied when no product-specific or product group standard exist. Where such 133 
documents are developed, this document can be used as reference to ensure consistency and harmonization 134 
across the different product areas and supply chains or networks. 135 

2 Normative references 136 

The following documents are referred to in the text in such a way that some or all their content constitutes 137 
requirements of this document. For dated references, only the edition cited applies. For undated references, the 138 
latest edition of the referenced document (including any amendments) applies. 139 

EN/IEC 62430:2019, Environmentally conscious design (ECD) - Principles, requirements and guidance 140 

EN 45552:2020, General method for the assessment of the durability of energy-related products 141 

EN 45553:2020, General method for the assessment of the ability to remanufacture energy-related products 142 

EN 45554:2020, General methods for the assessment of the ability to repair, reuse and upgrade energy-related 143 
products 144 

EN 45556, General method for assessing the proportion of reused components in energy-related products2 145 

IEC 63333, General method for assessing the proportion of reused components in products3 146 

EN 45557, General method for assessing the proportion of recycled material content in energy-related products 147 

EN 45558, General method to declare the use of critical raw materials in energy-related products 148 

3 Terms, definitions and abbreviated terms 149 

For the purposes of this document, the following terms and definitions apply. 150 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 151 

• ISO Online browsing platform: available at https://www.iso.org/obp 152 

• IEC Electropedia: available at https://www.electropedia.org/ 153 

                                                      
2 Stage at the time of publication of this document is CD. 
3 Stage at the time of publication of this document is FDIS. 
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3.1 Terms and definitions relating to circular product design 154 

3.1.1 155 
circular economy 156 
economic system that contributes to sustainable development whereby value of products, materials and other 157 
resources is kept as high as possible for as long as possible, keeping the resources in a circular flow and 158 
minimizing waste, harmful emissions and pollution 159 

Note 1 to entry: Circular economy makes use of a systemic approach. 160 

Note 2 to entry: A circular economy protects and supports regeneration of natural systems. 161 

3.1.2 162 
circular categories 163 
subjects chosen by an organization to design products that are aligned with the principles of a circular economy 164 

Note 1 to entry: The principles for a circular economy include  [19]: (i) eliminate waste and pollution; (ii) circulate products 165 
and materials at their highest value; (iii) regenerate nature. 166 

Note 2 to entry: For the purpose of this document, circular categories mainly cover material efficiency aspects. 167 

3.1.3 168 
circular goals 169 
goals aligned with the principles of a circular economy 170 

Note 1 to entry: The principles for a circular economy include  [19]: (i) eliminate waste and pollution; (ii) circulate products 171 
and materials at their highest value; (iii) regenerate nature. 172 

Note 2 to entry: For the purpose of this document, circular product design focusses on material efficiency aspects. 173 

3.1.4 174 
circular product 175 
product aligned with the principles of a circular economy 176 

Note 1 to entry: The principles for a circular economy include  [19]: (i) eliminate waste and pollution; (ii) circulate products 177 
and materials at their highest value; (iii) regenerate nature. 178 

Note 2 to entry: For the purpose of this document, circular product focus on material efficiency aspects. 179 

3.1.5 180 
circular product attribute 181 
what needs to be addressed to align a product with the principles of a circular economy 182 

Note 1 to entry: The principles for a circular economy include  [19]: (i) eliminate waste and pollution; (ii) circulate products 183 
and materials at their highest value; (iii) regenerate nature. 184 

Note 2 to entry: For the purpose of this document, circular product attributes focus on material efficiency aspects. 185 

3.1.6 186 
circular product design 187 
circular design of product(s) 188 
process of creating products that are aligned with the principles of a circular economy 189 

Note 1 to entry: The principles for a circular economy include  [19]: (i) eliminate waste and pollution; (ii) circulate products 190 
and materials at their highest value; and (iii) regenerate nature. 191 

Note 2 to entry: The concept can be also applied to existing products through redesign. 192 

Note 3 to entry: For the purpose of this document, circular product design focuses on material efficiency aspects. 193 
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3.1.7 194 
circularity 195 
<of a product or part> 196 
intentional design for multiple cycles 197 

Note 1 to entry: Products designed for circularity are actively cycled in their intended cycling pathways. 198 

3.1.8 199 
function 200 
effect of a product or one of its constituents 201 

[SOURCE: EN 16271:2012, 3.8] 202 

3.1.9 203 
functionality 204 
ability to deliver functions 205 

3.1.10 206 
material efficiency 207 
relationship of an output of performance, useful life, and material recovery versus an input of material 208 

Note 1 to entry: Material efficiency can be expressed as a ratio or other quantitative relationship. 209 

Note 2 to entry: Material efficiency concept diagram is given below: 210 

[SOURCE: IEC 60050-193:20233] 211 

 212 

3.1.11 213 
performance 214 
effectiveness with which an intended function is carried out 215 

[IEC 61226:2020, 3.16 – modified — Examples were removed] 216 

3.1.12 217 
value 218 
gains from satisfying needs and expectations, in relation to the resources used 219 

EXAMPLE: Revenues, savings, productivity, sustainability, satisfaction, empowerment, engagement, experience, trust. 220 

Note 1 to entry: Value is relative to, and determined by the perception of, the organization and interested parties. 221 

Note 2 to entry: Value can be financial or non-financial. 222 
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Note 3 to entry: Value can be created, realized, acquired, redistributed, shared, lost, or destroyed. 223 

Note 4 to entry: The value of an entity is generally determined in terms of the amount of other entities for which it can be 224 
exchanged. 225 

Note 5 to entry: The word “value” sometimes refers to a (numerical) unit of data, e.g. the output from measurement and 226 
“values” sometimes refers to principles or standards of behaviour, e.g. included in the concept of culture. When “value” is 227 
used in these senses, it should always be used with some form of qualifier, e.g. “numerical value” or the meaning should be 228 
obvious from the context. 229 

Note 6 to entry: When a process is inefficient, the amount of resources used can exceed the amount of resources required. 230 

Note 7 to entry: The diagram below illustrates the general concept of value assessment 231 

   value
consumption of resources
satisfaction of the needs

∝  232 

[SOURCE: ISO 56000:2020, 3.7.6, modified — Note 6 and 7 to entry have been added] 233 

3.2 Terms and definitions relating to environment 234 

3.2.1 235 
environment 236 
surroundings in which an organization operates, including air, water, land, natural resources, flora, fauna, 237 
humans and their interrelationships 238 

[SOURCE: ISO 14050:2020, 3.2.2] 239 

3.2.2 240 
environmental aspect 241 
element of an organization’s activities or products that interacts or can interact with the environment 242 

[SOURCE: ISO 14050:2020, 3.2.20] 243 

3.2.3 244 
environmental impact 245 
change to the environment, whether adverse or beneficial, including possible consequences, wholly or partially 246 
resulting from an organization’s environmental aspects 247 

[SOURCE: ISO 14050:2020, 3.2.22] 248 

3.2.4 249 
environmentally conscious design 250 
ECD 251 
systematic approach which considers environmental aspects in the design and development with the aim to 252 
reduce adverse environmental impacts throughout the life cycle of a product 253 

Note 1 to entry: Other terminology used worldwide with the same meaning includes ecodesign, design for environment 254 
(DFE), green design and environmentally sustainable design. 255 

Note 2 to entry: This note applies to the French language only. 256 

[SOURCE: IEC 62430:2019, 3.1.1] 257 

oSIST prEN 45560:2023

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 45560:2023
https://standards.iteh.ai/catalog/standards/sist/d262a07d-bf1a-4947-8096-

46177511b686/osist-pren-45560-2023



prEN 45560:2023 (E) 

10 

3.3 Terms and definitions relating to product and resource 258 

3.3.1 259 
component 260 
constituent of a product which cannot be fragmented without losing its particular function 261 

[SOURCE: IEC 60050-151:2001/AMD3:2019 (IEV-151-11-21), modified — “part of a device” was replaced by 262 
“of a product, and “physically divided into smaller parts” was replaced by “fragmented”] 263 

3.3.2 264 
material 265 
(physical) matter composed of one or more substances 266 

[SOURCE: ISO/IEC/CDV 82474-1:2023,4 3.1.7] 267 

3.3.3 268 
part 269 
constituent of a product 270 

EXAMPLE: Hardware or other physical matter, software, firmware, liquid, gas, etc. 271 

Note to entry: A part can be an assembly, sub-assembly or a component. 272 

3.3.4 273 
product 274 
goods, service, or combination thereof 275 

Note 1 to entry: For the purpose of this document, the following are excluded: food, feed, medicinal products for human use, 276 
veterinary medicinal products, living plants, animals and microorganisms, products of human origin, products of plants and 277 
animals relating directly to their future reproduction. 278 

[SOURCE: ISO 14050:2020, 3.5.12, modified — in the definition the term “any” has been removed, and the 279 
term “or combination thereof” has been added and Note 1 to entry has been added] 280 

3.3.5 281 
resources 282 
anything that is required to satisfy the needs 283 

Note 1 to entry: Resource can be physical, financial, intellectual, and social. Resource can also include skills and time. 284 

[SOURCE: EN 1325:2014, 2.1.9, modified — The plural of the term was removed, in the definition the term 285 
‘everything’ was replaced by ‘anything’, the two Notes to entry were removed and a new Note to entry was 286 
included] 287 

3.4 Terms and definitions relating to recycling 288 

3.4.1 289 
recovery 290 
operation that gives value to end-of-life products, parts or materials which otherwise would be disposed 291 

Note 1 to entry: Recovery can result in products, parts, materials and/or energy. 292 

3.4.2 293 
recycled content 294 
proportion, by mass, of recycled material in a product or part 295 

                                                      
4 Stage at the publication of this document is CDV. 
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Note 1 to entry: The proportion is often expressed as a percentage of mass. 296 

[SOURCE: ISO 14021:2016, 7.8.1.1 a), modified — “or packaging” has been replaced by “or part” and Note 1 297 
to entry was included] 298 

3.4.3 299 
recycled material 300 
recovered material 301 
secondary material 302 
material that has been reprocessed from end-of-life products, parts and material 303 

3.4.4 304 
recycling 305 
recovery operation of any kind, by which waste materials are reprocessed into products, materials or substances 306 
whether for the original or other purposes excluding energy recovery 307 

Note 1 to entry: Recycling includes the reprocessing of organic material but does not include energy recovery and the 308 
reprocessing into materials that are to be used as fuels or for backfilling operations. 309 

[SOURCE: Directive 2008/98/EC, modified by moving the last sentence of the definition to the note 1 to entry] 310 

3.4.5 311 
waste 312 
material or object which does not fulfil its function anymore, or for which the holder has no need, and the holder 313 
decides or is required to discard 314 

Note 1 to entry: Triggers for the decision or need to discard include, for example: function no longer available, change in the 315 
needs by the user, interoperability with new system elements not supported, loss or unavailability of data or history 316 
information about the object (e.g. instruction for use not available; service info; info needed for refurbishment). 317 

[SOURCE: IEC 60050-193:20233] 318 

3.5 Terms and definitions relating to durability 319 

3.5.1 320 
durability 321 
<of a part or a product> 322 
ability to function as required, under specified conditions of use, maintenance and repair, until the end-of-life is 323 
reached 324 

Note 1 to entry: For the purpose of this document, the designer has to specify the criteria for the durability. 325 

Note 2 to entry: The criteria is based on predictable aspects (e.g. technical aspects) so that the durability can be estimated. 326 

Note 3 to entry: Durability can be expressed in units appropriate to the part or product concerned, e.g. calendar time, 327 
operating cycles, distance run, etc. The units should always be clearly stated. 328 

[SOURCE: EN 45552:2020 definition 3.1.1.1, modified — In the definition the term “defined” has been replaced 329 
by “specified” and the term “a limiting state” has been replaced by “the end-of-life”, notes 1 and 2 to were 330 
removed and new notes 1 and 2 were added] 331 

3.5.2 332 
end-of-life 333 
EoL 334 
end-of-final-use 335 
life cycle stage of a product starting when it is finally removed from its intended use-phase 336 

[SOURCE: IEC 60050-901:2013 (IEV 191-07-15)] 337 
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3.5.3 338 
end-of-use 339 
point in time when one user does not want to repair or maintain or does not want to use the product anymore 340 

[SOURCE: IEC/CD 60050-1933] 341 

3.5.4 342 
reliability 343 
probability that a product functions as required under given conditions, including maintenance, for a given 344 
duration without limiting event 345 

Note 1 to entry: The intended function(s) and given conditions are described in the information for use provided with the 346 
product. 347 

Note 2 to entry: Duration can be expressed in units appropriate to the part or product concerned, e.g. calendar time, 348 
operating cycles, distance run, etc. The units should always be clearly stated. 349 

[SOURCE: EN 45552:2020, 3.1.1.2] 350 

3.6 Terms and definitions relating to lifetime extension 351 

3.6.1 352 
disassembly 353 
process whereby a product is taken apart in such a way that it could subsequently be reassembled and made 354 
operational 355 

[SOURCE: IEC 60050-904:2014/AMD3:2019 (IEV 904-04-01), modified — “an item” has been replaced by “a 356 
product” and note 1 to entry has been deleted] 357 

3.6.2 358 
maintenance 359 
process to retain a product in, or restore it to, a state in which it can perform as intended 360 

[SOURCE: IEC 60050:2015 (IEV 192-06-01), modified — in the definition the term “combination of all technical 361 
and management actions intended” was replaced by “process”, the term “item” was replaced by “product” and 362 
the term “required” was replaced by “intended”, and the Note to entry has been deleted] 363 

3.6.3 364 
repair 365 
process of returning a faulty product to a state where it can fulfil its intended use 366 

[SOURCE: EN 45554:2020, modified — In the definition “condition” was replaced by “state”] 367 

3.6.4 368 
refurbishing 369 
reconditioning 370 
industrial process to return a used product or part to its original specifications 371 

Note 1 to entry: Specifications include form, functionality, performance and safety aspects. 372 

Note 2 to entry: The identity of the product or part shall be maintained (e.g. serial or type number). 373 

3.6.5 374 
remanufacturing 375 
industrial process to create a product by combining different parts from used products and including, where 376 
necessary, new parts 377 
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Note 1 to entry: Remanufacturing also occurs when at least one change is made which influences the safety or original 378 
performance of an existing product. 379 

Note 2 to entry: The product shall be given a new identity (e.g. serial or type number). 380 

3.6.6 381 
reuse 382 
operation by which a product or part is used again 383 

Note 1 to entry: when the product or part is reused for another purpose, it is also called repurpose. 384 

3.6.7 385 
upgrade 386 
process to enhance the functionality, aesthetics, or performance of a product 387 

Note 1 to entry: An upgrade to a product can involve addition or replacement of parts. 388 

[SOURCE: IEC 60050-1933] 389 

3.6.8 390 
useful life 391 
<of a product> 392 
time interval from first use until the user requirements of the last user are no longer met due to social, economic, 393 
or technical reasons 394 

Note 1 to entry: Concept not intended for measurement. 395 

Note 2 to entry: Useful life can only be quantified retroactively. 396 

Note 3 to entry: Social, economic, or technical reasons can result in parts obsolescence. 397 

Note 4 to entry: Social aspects include trends in fashion. 398 

3.7 Abbreviated terms 399 

AI Artificial intelligence 

CEAP European circular economy action plan 

CE Circular economy 

CRM Critical raw material 

ECD Environmentally conscious design 

ESG Environment, social and governance 

GHG Greenhouse gas 

ICT Information and communication technology 

IP Intellectual property 

ME Material efficiency 

SDG Sustainable development goal 
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