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FOREWORD 
 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and 
nongovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates 
closely with the International Organization for Standardization (ISO) in accordance with conditions determined 
by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any Product 
declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  

International Standard IEC 62430 has been prepared by WG 2 “Environmentally Conscious 
Design for Electrical and Electronic Products and Systems”, of IEC Technical Committee 111: 
Environmental standardization for electrical and electronic products and systems. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table.  

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date1) indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be 

•  reconfirmed, 

•  withdrawn, 

•  replaced by a revised edition, or 

• amended. 
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Introduction 1 

Every product and system has an effect on the environment, which may occur at any or all 2 
stages of its life cycle - raw-material acquisition, manufacture, distribution, use, maintenance, 3 
re-use and end-of-life. These effects may range from slight to significant; they may be short-4 
term or long-term; and they may occur at the local, national, regional or global level (or a 5 
combination thereof).  6 

The widespread use of electrical and electronic products and systems has drawn increased 7 
awareness to their environmental impacts. As a result, legislation as well as market-driven 8 
requirements for environmentally conscious design are emerging. 9 

The goal of environmentally conscious design is the reduction of adverse environmental 10 
impacts of a product throughout its entire life cycle while balancing the environmental aspects 11 
of the product with other factors, such as its intended use, performance, safety, health, cost, 12 
marketability, quality legal and regulatory requirements. In striving for this goal, multiple 13 
benefits can be achieved for the organization, its customers and other stakeholders. 14 
Environmentally conscious design is not a separate design activity; rather it is an integral part 15 
of the existing design process. The "design" in this context includes the activities associated 16 
with the processes of product planning, development and decision making as well as the 17 
creation of policies within the organization. 18 

The impetus to compile an international standard is triggered by common circumstances 19 
impacting industries in the global marketplace as the product’s elements (such as materials, 20 
components, and services) are provided across national borders. In response, an international 21 
standard provides a consistent approach to life cycle management. 22 

This International Standard is intended for use by all those involved in the design and 23 
development of electrical and electronic products and systems including the supply chain, 24 
regardless of organization type, size, location and complexity, and for all types of products, 25 
new as well as modified. Standard writers in product specific sectors are encouraged to refer 26 
to this standard when developing or revising product specific standards to ensure consistency 27 
with this international standard. 28 

This International Standard provides a set of requirements for the process of environmentally 29 
conscious design reflecting the contents of IEC Guide 114 and ISO TR 14062.  30 
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Environmentally Conscious Design for electrical and electronic  31 
products and systems 32 

 33 

1 Scope 34 

This International Standard specifies general procedures to integrate environmental aspects 35 
into design and development processes of electrical and electronic products; and systems, 36 
including combination of products, the materials and components of which they are composed 37 
(hereafter referred to as products). 38 

NOTE  Sector specific requirements could be covered in other standards or guidelines which are in line with this 39 
International Standard. 40 

2 Normative References  41 

The following referenced documents are indispensable for the application of this document. 42 
For dated references, only the edition cited applies. For undated references, the latest edition 43 
of the referenced document (including any amendments) applies. 44 
 45 
ISO/TR 14062, Environmental management- Integrated environmental aspects into product 46 
design and development (November 2002) 47 

IEC Guide 114, Environmentally Conscious Design – Integrating environmental aspects into 48 
design and development of electrotechnical products (May 2005) 49 
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3 Terms and Definitions  50 

For the purposes of this standard, the following terms and definitions apply. 51 

3.1 52 
design and development 53 
set of processes that transform requirements into specified characteristics or into the 54 
specification of a product, process or system. 55 
 56 
[ISO 9000:2005, definition 3.4.4]  57 
 58 
NOTE 1 The terms "design" and "development" are sometimes used synonymously and sometimes used to 59 
define different stages of the overall design and development process. 60 

NOTE 2 Product development is the process of taking a product idea from planning to market launch and 61 
reviewing the product, in which business strategies, marketing considerations, research methods and design 62 
aspects are used to take a product to a point of practical use. It includes improvements or modifications to existing 63 
products or processes. 64 
[IEC Guide 114:2005, definition 3.2] 65 
 66 
3.2 67 
environment 68 
surroundings in which an organization operates, including air, water, land, natural resources, 69 
flora, fauna, humans and their interrelation  70 
 71 
NOTE Surroundings in this context extend from within an organization to the global system. 72 

[ISO 14001: 2004, definition 3.5 ] 73 

3.3 74 
environmental aspect 75 
element of an organization's activities, products or services that can interact with the 76 
environment  77 
NOTE A significant environmental aspect has or can have a significant environmental impact.  78 

[ISO 14001:2004, definition 3.6] 79 

3.4 80 
environmental impact 81 
any change to the environment, whether adverse or beneficial, wholly or partly resulting from 82 
an organization's environmental aspects. 83 
 84 
[ISO 14001:2004, definition 3.7] 85 
 86 
3.5 87 
environmental parameter 88 
quantifiable attributes of environmental aspects. 89 
 90 
EXAMPLE  Environmental parameters include materials used, energy consumption, emissions, weight, volume, 91 
rate of recyclability, etc. 92 

 93 
3.6 94 
environmentally conscious design 95 
(ECD) 96 
Systematic approach to take into consideration environmental aspects in the design and 97 
development of products and systems with an aim to reduce adverse environmental impacts. 98 
 99 
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 100 
 101 
3.7 102 
environmentally conscious design tool 103 
tool developed for environmental consideration in design and development of products. The 104 
term is used in a broader context covering both quantitative and qualitative tools. 105 
 106 
3.8 107 
life cycle 108 
consecutive and interlinked stages of a product system, from raw material acquisition or 109 
generation from natural resources to the final disposal. 110 
 111 
[ISO 14040:2006, definition 3.1] 112 
 113 
3.9 114 
life cycle assessment 115 
(LCA) 116 
compilation and evaluation of the inputs, outputs and the potential environmental impacts of a 117 
product system throughout its life cycle. 118 
 119 
[ISO 14040:2006, definition 3.2] 120 
 121 
3.10 122 
life cycle stage 123 
element of a life cycle. 124 
 125 
NOTE   The phrase "life cycle phase" is sometimes used interchangeably with ‘life cycle stage’ 126 
 127 
3.11 128 
life cycle thinking 129 
(LCT) 130 
consideration of all relevant environmental aspects during the entire life cycle of products and 131 
systems. 132 
 133 
[From IEC Guide 109 and modified] 134 
 135 
3.12 136 
organization 137 
group of people and facilities with an arrangement of responsibilities, authorities and 138 
relationships  139 
 140 
[ISO 9000, definition 3.3.1] 141 
 142 
3.13 143 
process 144 
set of interrelated or interacting activities which transform inputs into outputs. 145 
 146 
NOTE 1  Inputs to a process are generally outputs of other processes. 147 
 148 
NOTE 2  Processes in an organization are generally planned and carried out under controlled conditions to add 149 
value. 150 
 151 
[ISO 9000:2005, definition 3.4.1] 152 
 153 
3.14 154 
product 155 
any goods or service.  156 
 157 
[ISO 14040:2006, definition 3.9] 158 
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3.15 159 
product category 160 
group of technologically and functionally similar products within which significant 161 
environmental aspects and life cycle stages can reasonably be expected to be similar.  162 
 163 
3.16 164 
stakeholder 165 
individual, group or organization that has an interest in an organization or activity. 166 
 167 
NOTE1 Usually a stakeholder can affect or is affected by the organization or the activity. 168 
 169 
NOTE2 Interested party is one kind of stakeholders 170 
 171 
[ISO 14050 and modified] 172 
 173 
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4 Fundamentals of Environmentally Conscious Design (ECD)   174 

4.1 General    175 
Clause 4 describes the fundamental requirements of ECD to be implemented by the 176 
organization. Clause 5 describes the ECD process to be implemented on an operational basis. 177 
 178 

4.2 Life Cycle Thinking 179 

Environmentally Conscious Design shall be based on the concept of Life Cycle Thinking (LCT), 180 
which requires consideration during the design and development process of the significant 181 
environmental aspects of a product in all life cycle stages.  182 

Key elements of life cycle thinking are: 183 

− Having an objective to minimize the overall adverse environmental impact of the product; 184 

− Identifying and quantifying the significant environmental aspects of the product; 185 

− Considering the trade-offs between environmental aspects and life cycle stages.  186 
The above shall be initiated as early as possible in the design process when most 187 
opportunities exist to make changes and improvements to the product affecting its overall 188 
environmental performance throughout its life cycle.  189 
 190 
 191 
NOTE 1 As a first step in LCT, the intended function of the product should be determined. In subsequent design 192 
stages, the influence of any applied business model should be recognized.  193 
NOTE 2 The life cycle stages of any product under control of the organization usually include the procurement 194 
and  processing of materials, manufacturing, distribution, use, maintenance, and end-of-life management (including 195 
reuse, recycling, recovery and final disposal). 196 
NOTE 3 The environmental performance of a product during its life cycle may  be determined not only by its own 197 
design and use, but may also be influenced by its operation and interaction within a network of products working 198 
together (system). This consideration may influence the decisions made to minimize the adverse environmental 199 
impact. 200 
NOTE 4 ECD requires collaboration and contributions of all stakeholders along the supply chain. 201 
 202 
4.3 Regulatory and stakeholders’ requirements 203 
Environmentally Conscious Design is performed within the boundaries set by regulatory and 204 
stakeholders’ requirements. Such requirements shall be regularly reviewed so that relevant 205 
changes are understood by the organization performing ECD. 206 

Environmental regulatory and stakeholders’ requirements may include: 207 

− restrictions and obligations resulting from national and international regulations; 208 

− technical standards and voluntary agreements; 209 

− market or customers’ needs, trends and expectations, e.g. criteria from eco-labels and 210 
green procurement schemes; 211 

− societal and investors’ expectations, e.g. advances in technology. 212 
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 213 
4.4 Integration into Management System 214 

Environmentally conscious design and its objective of minimizing the overall adverse impact 215 
of the product shall be reflected in the policies and strategies of the organization. If an 216 
organization has a management system which includes the product design function, the ECD 217 
process shall be an integral part of that system, including documentation.  218 

Environmental considerations could be one element of the overall risk management process 219 
of the organization. 220 

NOTE "risk management" is defined in ISO/IEC guide 73 221 

In line with the procedures of the management system of the organization, the ECD process 222 
shall be reviewed when required and at planned intervals to ensure its continuing suitability, 223 
adequacy and effectiveness. This review shall include assessing opportunities for 224 
improvement, and the need for changes to the ECD process and the related policies and 225 
strategies of the organization.  226 

NOTE 1 The iterative process of continual improvement in product design and development can also be 227 
described by the PDCA (Plan, Do, Check, Act) cycle. This approach also provides means for managing the 228 
changing legal, technological, organizational, economic and environmental requirements. 229 
NOTE 2 Communication regarding the ECD process and its objectives is performed within an organization so 230 
that the affected departments understand the rationale for the initiative, leading to their cooperation and 231 
collaboration. 232 
NOTE 3 Examples of management systems are described by standards ISO 9001 and ISO 14001. 233 
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5 Environmentally Conscious Design Process (ECD Process) 234 

5.1 General  235 

Organizations performing Environmentally Conscious Design (ECD) shall establish, document, 236 
implement and maintain an ECD Process as an integral part of the product design and 237 
development process. This ECD process includes the following steps and is further described 238 
in the following sections:  239 

(a) Analysis of the regulatory & stakeholders’ environmental requirements; 240 

(b) Identification and evaluation of environmental aspects and corresponding impacts; 241 

(c) Design and development; 242 

(d) Review and continual improvement. 243 

During all these steps the organization communicates with relevant stakeholder (see 5.6)  244 

NOTE: The above process from (a) to (d) corresponds to PDCA cycle as follows 245 
 246 

Steps (a) and (b) to Plan, step (c) to Do, and step (d) to Check and Act 247 
 248 
5.2 Analysis of Regulatory and Stakeholders’ Environmental Requirements 249 

As an initial step of ECD, to be carried out in conjunction with the identification of 250 
environmental aspects (see 5.3), the organization shall understand the relevant regulatory 251 
and stakeholders’ requirements, both at horizontal and sector specific level. These 252 
requirements set the basic framework within which a product is developed.  253 

The organization shall ensure, as appropriate, that: 254 

(a) all relevant environmental requirements from applicable regulatory authorities and 255 
stakeholders are identified, covering, 256 

- the relevant product functions, 257 
- all relevant life cycle stages,  258 
- the significant environmental aspects of the product,  259 
- the geographical scope of the intended market, and  260 
- the related activities of the organization; 261 

(b) both current and foreseeable requirements are regularly reviewed and identified; 262 
(c) a systematic analysis of these requirements is performed and documented, identifying the 263 

affected product function(s) and life cycle stage(s), related activities of and responsibilities 264 
in the organization, and resulting action(s) to be taken; 265 

(d) new or changed requirements, which appear during the design phase are evaluated as to 266 
their effect on the product and necessary modifications are made.  267 

 268 

5.3 Identification and Evaluation of Environmental Aspects and Corresponding Impacts 269 

The organization shall establish a procedure to identify environmental aspects and 270 
corresponding impacts, which is comprised of the following steps: 271 

(a) Identification and evaluation of relevant environmental aspects and corresponding 272 
impacts, 273 

For each relevant life cycle stage, identify inputs such as materials, energy and other 274 
resources used, as well as outputs such as the product itself, intermediates, co-products, 275 
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by-products and others (examples are provided in Annex B, Figure B.3), all of which cause 276 
environmental impacts.  277 

Evaluate environmental impacts related to the identified relevant environmental aspects. 278 

 279 
NOTE 1 The identification of environmental aspects could be done for a product category. 280 
NOTE 2 The environmental information associated with the identified processes, materials, parts or 281 

components can be qualitative or quantitative. 282 
 283 
(b) Determination of significant environmental aspects 284 

After all relevant environmental aspects have been identified, significant environmental 285 
aspects are determined by evaluation and prioritization, based on their contribution to 286 
overall environmental impact. The ECD process should then address these significant 287 
environmental aspects identified for a product or product category. An arbitrary emphasis 288 
on a single environmental aspect or a single life cycle stage should be avoided. 289 

NOTE   The evaluation and prioritisation of the environmental aspects can be both qualitative and quantitative. 290 

5.4 Design and Development 291 

The choice of a design solution should achieve a balance between the various environmental 292 
aspects and other relevant considerations, such as function, health and safety, technical 293 
requirements, quality, performance, business risks and economic aspects. These 294 
considerations also apply to research and development of new technologies. 295 

The following steps shall be considered during design and development: 296 

(a) Specify the functions of the product; 297 
(b) Define significant environmental parameters from the analysis of regulatory and 298 

stakeholder requirements and evaluation of the environmental aspects; 299 
(c) Identify relevant environmental improvement strategies for these parameters; 300 
(d) Develop environmental targets based on the improvement strategies; 301 
(e) Develop a product specification addressing the environmental targets; and 302 
(f) Develop technical solutions to meet the environmental targets while taking into account of 303 

other design considerations.  304 
 305 
NOTE The use of ECD tools (described in annex C) and standards may be helpful. 306 

5.5 Review and Continual Improvement 307 

A procedure for review and continual improvement of the significant environmental aspects of 308 
products throughout the entire life cycle shall be established, implemented and maintained. 309 

The organization shall conduct design reviews to evaluate that the product design has met the 310 
targets defined in the environmental product specification whenever significant environmental 311 
aspects are affected or a major design phase is completed. When the product environmental 312 
targets are not met, improvement actions shall be assigned. 313 

NOTE The organization could conduct further product reviews after market launch to consider feedback from 314 
users and other stakeholders as well as additional environment-related knowledge. The results could then be 315 
incorporated into the ECD process supporting continual product improvement and the revision of policies and 316 
procedures of the organization setting the basis for product specifications for future product development. 317 

Records of the design reviews, including the assigned actions arising from the review, shall 318 
be maintained and serve as a reference for future product development and continual 319 
improvement activities. 320 



62430 Ed.1/CD © IEC:200X – 13 – 111/79/CD 

5.6 Information Sharing for ECD 321 

As part of the ECD process, organizations may exchange information along the supply chain 322 
on environmental aspects of their ECD process. 323 

Exchanging the above information assists the organizations involved in the design process to 324 
ensure that environmental targets are achieved. Examples of information exchanged include: 325 

• Relevant resources used in the product, used in the manufacturing of the product or 326 
used in the operation of the product; 327 

 328 
EXAMPLE:  Resource usage includes water, energy and materials. 329 

 330 

• Guidance to optimize environmental performance; 331 

• End of life treatment; 332 

• Self declaration indicating conformance with regulatory and customer requirements. 333 
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Annex A 334 
(Informative) 335 

Corresponding to Clause 4 - Fundamentals of Environmentally Conscious Design   336 

A.1-Clause 4.1 General 337 

ECD is based on Life Cycle Thinking (LCT) and should be part of the organisation’s design 338 
and development processes (see 4.2). Figure A.1 illustrates how ECD could be incorporated 339 
into the (existing) management system of the organization (see 4.4).  340 
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 342 

Fig A.1 Overview of ECD process 343 

As indicated in Figure A.1 , the ECD process is composed of sequential steps in line with the 344 
Plan, Do, Check and Act principle and supporting tools/processes which can relate to the 345 
sequential steps 346 

 347 

A.2-Clause 4.2 Life Cycle Thinking 348 

‘Life Cycle Thinking’ is essential for performing ECD.  Elements of life cycle thinking can 349 
include: 350 

− Comprehensive view: Rather than arbitrarily focusing on one life cycle stage or aspect of 351 
the product, all such stages are considered during the design process from the 352 
environmental as well as from other business perspectives, maintaining the goal of overall 353 
improvement of the environmental performance; 354 

− Business strategy: Rather than focusing on product improvement from a specific 355 
environmental aspect only, consider changes to the business model (product service 356 
systems, end of life options, etc.) that emphasize providing value, functionality, and 357 
service to the customers,; 358 

− Understand the life cycle: When considering the  life cycle you should include end-of-life 359 
aspects (e.g. lifetime, disposal reasons, collection rate, and critical components to be 360 
disposed off) and (secondary) raw materials potentially to be recovered (‘cradle to cradle’). 361 
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As far as is possible, take into account  the effects of impending regulatory requirements, 362 
changes to related product families and advances in  technology or the projected 363 
availability of devices with  competing functionality (e.g. the replacement of CRTs by 364 
LCDs); 365 

− Strategy for implementation: Balance environmentally adverse effects with other relevant 366 
factors like health, safety, function, performance, marketability and cost. Define goals to 367 
be realised by ECD at the applicable life cycle stages (including maintenance, upgrading 368 
and management options at end of life). 369 

A.3-Clause 4.3 Regulatory and Stakeholders’ Requirements 370 

Environmentally Conscious Design is performed based on regulatory and stakeholder 371 
requirements, changes in technology, market trends as well as the policies and procedures of 372 
the organization.  373 

These requirements may address aspects or parts of the supply chain not directly under 374 
control of the specifying organization but still affecting the product. 375 

The organization should regularly review the relevant internal and external requirements and 376 
incorporate those that are relevant into the ECD process.  377 

A.4-Clause 4.4 Integration into Management System 378 

The decisions made by management determine the framework and targets of the ECD 379 
programme, the level of support the work will receive (including financial and human 380 
resources and time allocated for the tasks) and the degree of success at minimising adverse 381 
environmental aspects the programme will achieve. Top management support addressed to 382 
all involved internal and external stakeholders is needed to achieve a significant effect on an 383 
organization’s product design and development activities. 384 

For an effective and continual implementation of ECD processes and procedures, it may be 385 
best to integrate ECD in an existing management system of the organization such as a quality 386 
or environmental management system; indeed, where an organization has a management 387 
system which includes the product design function, clause 4.4 requires that the ECD process 388 
be integral to that management system. Integration of the ECD process into a management 389 
system would: 390 

− Leverage the general elements of an existing management system (e.g. system review, 391 
communication); 392 

− Ensure consistency with the basic framework of the organization including high level 393 
policies and targets.  394 

The success of integrating environmental aspects into product design and development in an 395 
organization is enhanced by involvement of all relevant disciplines and competencies rather 396 
than limiting the task to design and development. The aim should be to ensure that all 397 
relevant business functions contribute and commit to environmental improvement in the 398 
earliest stages of the design and development process and remain involved throughout the 399 
process, up to and including market launch and product review.  400 

Risk assessment may be helpful to identify stages during a product’s life cycle that can result 401 
in adverse environmental effects or in a potential non-conformity with specific regulatory or 402 
stakeholder requirements – such an input can also lead to improvements of the ECD process. 403 
An example of a risk assessment activity could be Failure Modes Effects Analysis (FMEA) 404 
focusing on environmental aspects. Environmental risks that exceed a level defined by the 405 
organization would trigger action, which could typically either be a risk management 406 
assignment in the organization or a design improvement task. 407 
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Annex B 408 
(Informative) 409 

Elaboration of Environmentally Conscious Design Process (ECD Process) (see Part 5)  410 

B.1 Outline of ECD Process (see 5.1) 411 

(a) Table B.1 provides examples of general steps for integrating environmental aspects into 412 
the design and development process. 413 

Table B.1 Examples of procedures for ECD Process 414 
 415 

  
Phase  

(a)-(d)  in 
Clause 5.1 General tasks Leading questions Examples of tools 

a 
 Describe  the product’s  environmental parameters 

What are the 
elements and life 
cycle stages of the 
product?  

 

a 

Identify  the  regulatory and market requirements; 
the needs of customers and  other stakeholders; 
and relate these to the  environmental aspects to 
be achieved throughout the life cycle of the product
 

 
Who are the 
stakeholders and 
what do they expect 
from the 
environmental 
attributes of 
products? 
 
 

ECD checklist 

a 
 Benchmark  against the competitor's products 

What are the 
competitor's 
product’s 
environmental 
strengths and 
weaknesses? 

ECD 
benchmarking 

b Acquire information  from the supply chain 

What information 
on relevant life 
cycle stages and 
environmental 
aspects is 
needed? (e.g. 
materials content 
and energy 
consumption of 
components)? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Product planning 
 
 

 
b 

Identify significant environmental aspects and 
relevant parameters; 
• Develop a life cycle flow for the  product by 

selecting appropriate life cycle stages, including 
concepts for the end-of life treatment of the 
product 

• Analyse and evaluate the impacts on the 
environment, taking into account  the 
foreseeable product life cycle  

• Compile  the result of the environmental analysis 
and stakeholders’ requirements  

  

 What 
opportunities are 
there to improve 
environmental 
attributes of the 
product? 
 
How to coordinate 
customer's needs, 
benchmarking 
results and 
environmental 
assessment results 
into common 
improvement tasks? 
 

ECD 
benchmarking 
 
Environmental 
QFD 
 
LCT assessment 
tools 
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b 
 

Define environmental targets (performance 
objectives) 
 

 
What are the 
technical, 
economical and 
business issues 
and feasibility 
associated with 
proposed 
improvements? 
 
What are the specific 
tasks and resources 
for achieving the 
environmental 
targets? 

  
  

c 
Establish the environmental targets and 
requirements for the design in the design 
specification. 

What should be the 
target specifications 
for fulfilling the 
environmental 
performance 
objectives? 

  

c 
Analysis of the product’s intended functions so that 
these can be modified, if required, to achieve the 
environmental targets for the product 

What are possible 
new functions of the 
product? 

  

c 

Assemble solutions (including new technologies) to 
achieve  each required function within  the 
designed product 
 

How to generate 
product concept 
variants? 

  

Conceptual 
design 
(Identifying 
product's 
functions 
and the 
solutions) 

c 

Evaluate  variants against criteria, such as 
economic, technical, social, and environmental 
ones 
 
Select and evaluate  a variant solution against the 
environmental performance objective 

How to select the 
best product concept 
variant? 
 
Are the 
environmental 
performances 
objectives meet?  

Environmental 
QFD 
 
ECD checklists 
 
LCT assessment 
tools 

 
c 

 
Detail and optimise the product design so as to 
satisfy environmental and performance 
requirements 

 Design supporting 
tools 

c 
Optimise the product design in detail by taking 
various life cycle processes in to account (e.g., 
packaging and transportation) 

  

 Detail 
design 
(Identifying 
product 
structure, 
components  
and 
materials) 

c Finalise the life cycle flow for the product    

d Conduct an assessment of environmental effects 
over the entire product life cycle. 

Does the product 
satisfy the specified 
environmental 
performance 
objective?  

ECD 
benchmarking 
 
ECD checklists, 
Environmental 
QFD 
 
LCT assessment 
tools 

2. P
roduct design 

Evaluation 
(Ensuring 
that the 
product 
satisfies 
environment
al and other 
specification
s) 

d 
Evaluate  and  test  the prototype against criteria 
such as economic, technical, social, and 
environmental ones 

   

3. Release for 
production d 

Prepare the product information for stakeholders to 
cover the entire  life cycle, including end-of-life 
treatment. 

Who are involved in 
product use and 
treatment? 

 

 416 
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(b)  ECD Process Documentation - Knowledge management 417 

Examples of technical documents can include: 418 

− Description of products; 419 

− identification of products’ information(brand name, model number; name and address 420 
of manufacturer), 421 

− a description of the intended function of products, 422 
 423 
− Technical description of products; 424 

− a technical rationale behind the inclusion of design aspects in the products (relevant 425 
technical drawings, including block diagrams, circuit diagrams,  assembly diagrams, 426 
parts list, installation diagrams, etc), 427 

 428 
− Procedures used to ensure conformity of the products to  specified requirements; 429 

− identification of standards and guidelines applied, requirements of  regulations, 430 

− details of the significant design elements adopted to minimize environmental aspects 431 
and of the procedures used to control variations in the production process, 432 

− results of product assessment (assess environmental effects) over the entire product 433 
life cycle, evaluating, testing and prototyping variants against criteria such as 434 
economic, technical, social, and environmental ones. 435 

An organization may adapt its existing management system in order to establish a knowledge 436 
management system that is consistent with the regulatory and stakeholder requirements. 437 

B.2 Analysis of Regulatory and Stakeholder Requirements (see 5.2) 438 

Examples of the sources of external environmental requirements influencing the planning, 439 
design and development of products are: 440 

− national and international regulations affecting products, processes or international trade; 441 

− national and international technical standards and voluntary agreements; 442 

− customer specifications; 443 

− benchmark reports of competing products; 444 

− ecolabel and green procurement schemes; 445 

− technical documentations of suppliers; 446 

− market analysis and market trend reports; and  447 

− studies on societal, investors and media expectations. 448 

Examples of factors to be considered when establishing a procedure for the identification and 449 
analysis of environmental regulatory and stakeholders’ requirements are: 450 

− knowledge and expertise of staff; 451 

− extent of requirements to be covered (e.g. technical and geographic scope); 452 

− product categories in the organization’s product portfolio triggering specific investigations; 453 

− frequency of changes and the resulting monitoring task; 454 

− manufacturing strategy and structure of the organization; 455 

− internal and external resources, availability of suitable specialized services; 456 

− cooperation with suppliers or within trade associations, and their capabilities; and 457 

− financial and human resources available for the task. 458 
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The organization may determine the necessary actions to appropriately respond to the 459 
identified requirements based on available technical expertise and experience, and by risk 460 
assessment. 461 

B.3-Clause 5.3 Identification and Evaluation of Environmental Aspects and 462 
Corresponding Impacts 463 

(a)  Inputs and outputs and examples of environmental impacts associated with a product’s 464 
life cycle. 465 

Products can have a range of environmental aspects (e.g. emissions generated, 466 
resources consumed) that result in environmental impacts (e.g. pollution of air, water, 467 
and soil; climate change). 468 

A product's environmental impacts are largely caused by the inputs that are used and 469 
consumed, the processes employed and the outputs that are generated at all stages of 470 
the product's life cycle. If the product is a service, these impacts are generally related to 471 
the physical products used to deliver the service. Environmental impacts can be greatly 472 
influenced by the actions of organization(s) and individual(s) using the product. Figure 473 
B.3 shows some environmental impacts that can be associated with the product’s life 474 
cycle. 475 
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 476 
Figure B.3 Examples of environmental impacts associated with a product’s inputs, 477 

outputs and life cycle stages 478 
 479 

(b) Life cycle tools for identification of significant environmental aspects and impacts 480 

Commonly used tools for the assessment of environmental aspects and impacts of a 481 
product could be based on life cycle thinking (LCT) and life cycle assessment (LCA). The 482 
former generates qualitative information and the latter quantitative information: 483 
Quantitative information yields numeric values based on reasonably objective methods; 484 
thus the information may be more reliable than that of the qualitative one. Qualitative 485 
information yields results based on pre-set parameters for the analysis, and evaluates 486 
those parameters qualitatively.  487 

Table B.3 shows an example of the LCT approach that identifies significant life cycle 488 
stages and environmental aspects of a product. 489 

Identification of significant environmental aspects does not necessarily need to be done by 490 
each organization itself, but could be done for a product category in a shared approach e.g. 491 
via industry organizations, research platforms or governmental bodies.  492 

 493 
 494 
 495 

Table B.3 Life cycle stages and environmental aspects for the identification of the 496 
significant life cycle stages and environmental aspects  497 

 498 

  Raw material 
Procurement Manufacturing 

Packaging 
Transport 

Distribution 
Installation &
Maintenance Use End of Life 

Material / 
Energy 

Consumption 

- What types of 
materials/energ
y are needed? 

- How much is 
needed? 

 

- Does it require 
ancillary 
materials/ 
energy to 
manufacture? 

- If so, how 
much? 

- Does it 
require 
packaging to 
transport? 

- Which 
means of 
transport are 
used? 

- How long is 
the transport 
distance? 

 

- Does it 
require 
materials/ 
energy to 
unpack, set 
up, clean or 
repair the 
product? 

- If so, how 
much?  

- Does it 
require 
materials/ 
energy to 
operate? 

- If so, how 
much? 

- Does it require 
materials/ 
energy during end 
of life? 

If so, how much? 

Emission 

- Are there any 
emissions 
generated?  

-To where/How 
much is 
emitted?  

- Are there any 
emissions 
generated 
during 
manufacturing? 

-To where/How 
much is 
emitted?  

- Are there 
any emissions 
generated 
during 
transport? 

-To 
where/How 
much is 
emitted? 

- Are there 
any emissions 
generated 
during 
installation 
and 
maintenance? 

-To 
where/How 
much is 
emitted? 

- Are there 
any emissions 
generated 
during use? 

-To 
where/How 
much is 
emitted? 

- Are there any 
emissions 
generated during 
end of life?  

-To where/How 
much is emitted? 

Physical  
Effect (e.g. 

noise, 
electro-

magnetic 
radiation) 

- Are there any 
physical effects 
involved? 

- Are there any 
physical effects 
involved during 
manufacturing? 

- Are there 
any physical 
effects 
involved 
during 
transport? 

- Are there 
any physical 
effects 
involved 
during 
installation/ 
maintenance? 

- Are there 
any physical 
effects 
involved 
during use? 

- Are there any 
physical effects 
involved during 
end of life?  

Waste 
Generation 

- What types of 
waste are 
generated? 

- How much is 
generated? 

- What types of 
waste are 
generated to 
manufacture? 

- How much if 

- What types 
of waste are 
generated 
during 
transport? 

- What types 
of waste are 
generated 
during 
installation/ 

- What types 
of waste are 
generated 
during use?  

- How much if 

- What types of 
waste are 
generated during 
end of life? 

- How much are 
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any is 
generated? 

- Are there any 
by-products 
generated? 

- How much if 
any is 
generated? 

 

maintenance? 

- How much if 
any is 
generated? 

 

any is 
generated? 

 

they? How much if 
any  is generated? 

 

Possibility of 
Reuse,  

Recycling, 
or Recovery 

- Is it possible 
to recover, 
reuse, or 
recycle 
material/ 
energy? 

- Is it possible to 
recover, reuse, 
or recycle 
material/ 
energy during 
the 
manufacturing 
processes? 

 

- Is it possible 
to reuse or 
recycle the 
packaging? 

 

 

- Is it possible 
to recover, 
reuse, or 
recycle the 
materials/ 
energy which 
has been 
used to set up 
or maintain 
the product? 

 

- Is it possible 
to recover, 
reuse, or 
recycle the 
materials/ener
gy which has 
been used to 
operate the 
product? 

 

- Is it easily 
disassembled? 

- Is it possible to 
reuse or recycle 
the materials from 
the waste 
product? 

- Is it possible to 
recover the energy 
from the waste 
product? 

For each life cycle stage and environmental aspect, identify the materials and/or processes of 499 
a product system that can cause significant impact on the environment. The materials and/or 500 
processes identified as significant become significant environmental parameters. At the same 501 
time, the identification process highlights which life cycle stages are most significant.  502 

B.4-Clause 5.4 Design and Development 503 

The design and development process starts with the specifications of the product’s functions. 504 
The environmental parameters for the product design are then defined based on the 505 
prioritized significant environmental aspects that are identified. 506 

The organization may evaluate various design approaches with the aim of achieving a 507 
reduction in the environmental impacts of the product over its entire life cycle. The following 508 
examples of possible design considerations may be helpful in this respect: 509 

− Functionality: considering opportunities for multiple functions, modularity, automated 510 
control and optimisation; comparing the environmental performance to that of products 511 
tailored for specific use; 512 

− Materials efficiency: checking if environmental impact can be reduced e.g. by minimal use 513 
of materials, use of low impact material, and/or recovered materials; 514 

− Energy efficiency: considering total energy use throughout the product’s life cycle 515 
(including use phase), check if environmental impact can be reduced, e.g. reduction of 516 
energy use, use of low impact energy resources; 517 

− Material composition: identifying substances contained in the product including purchased 518 
parts and materials, and considering the reduction or avoidance of the use of potentially 519 
hazardous substances in the product; 520 

− Durability: considering the product’s longevity, serviceability; considering environmental 521 
improvements emerging from new technologies; 522 

− Cleaner production and use: using cleaner production techniques, avoiding use of 523 
hazardous consumables and auxiliary materials and using an overall systems perspective 524 
to avoid decisions based on a single environmental criterion;  525 

− Packaging: material of packaging may be considered from the view point of efficient 526 
material use and information about the take-back system; 527 

− Reuse, recovery and recycling: considering opportunities to reduce material complexity, to 528 
make resource recovery and material recycling easier and to reuse sub-assemblies and 529 
components; 530 

− End-of-life management: considering the value of resources recoverable from products 531 
taken back, waste treatment processes and requirements, and their economic impacts on 532 
the organization. 533 

Based upon the above described design considerations environmental strategies should be 534 
developed to improve the performance of the identified significant environmental parameters.  535 
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Environmental targets based on the environmental strategies, are then developed.  Examples 536 
of these targets might include—reduce emissions by x%, improve energy efficiency by z%, 537 
reduce weight by y kg, reduce number of different materials used, etc. 538 

The environmental targets, and other considerations such as functionality, are translated into 539 
the product specification which is the basis for the technical solutions. 540 

Technical solutions to meet the product specification are identified in the next stage of the 541 
design and development process. 542 

The impact of technical solutions on other product parameters, such as functionality, quality, 543 
safety, costs and marketability, are examined and decisions on trade-offs are made with the 544 
aim to find optimum solutions. This iterative procedure leads to increasingly detailed design 545 
solutions. The use of ECD tools and standards may be helpful in this stage. 546 

An integrated perspective achieved by including environmental aspects in product design and 547 
development can help the organization in the consideration of the trade-offs which arise with 548 
most design decisions. Some trade-offs which might be encountered are: 549 

− Between different environmental aspects; for example, optimizing a product for weight 550 
reduction might negatively affect its recyclability. The comparison of potential 551 
environmental impacts associated with each option can help decision-makers find the best 552 
solution; 553 

− Between environmental, economic and social benefits. These can be tangible (for 554 
example, lower cost, waste reduction), intangible (for example, convenience) and 555 
emotional (for example, image). For example, making a product more robust increases the 556 
lifetime and, as a result, may benefit the environment by reducing long-term resources 557 
use and waste generated but may also increase initial costs. This may have social as well 558 
as economic effects; 559 

− Between environmental, technical and/or quality aspects; for example, design decisions 560 
related to use of a particular material might negatively affect the reliability and durability of 561 
a product, even though this produces environmental benefits. 562 

The product design and development process varies between products and organizations.  563 
Figure B.4 shows a model of product design and development with its typical stages and 564 
possible actions to integrate environmental aspects into the process. There are various 565 
approaches to integrate environmental aspects into the design process, and many 566 
organizations employ a combination of approaches and tools. 567 
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Design
specification

Work out technical solutions to meet the environmental targets. Assess 
the impacts of the solutions on other factors such as functionality, 
quality, and economic parameters. Choose and apply appropriate tools 
(for example, checklists or computer-aided ECD tools) to optimize the 
overall product performance.

Identify the relevant regulatory and stakeholder requirements.
Identify significant environmental aspects and determine the priorities.

Define environmental parameters by reference to the prioritized 
significant environmental aspects.
Define criteria for the evaluation of the environmental parameters.
Identify and quantify potentials for environmental improvements 
(possibly by in comparison with previous or benchmark products).

Set targets for the improvement of the environmental parameters and 
establish these environmental targets as specifications for the product 
design.

Activities contributing to ECD

Check the detailed design against the environmental targets that are 
set by the design specification.
Document the environmental product performance data (including 
information about the best use and end-of-life treatment).

 568 
Figure B.4 Example of the integration of environmental aspects into the design and 569 

development process  570 
 571 

B.5-Clause 5.5 Review and Continual Improvement 572 

Product designs, at the completion of major design stages, or when a significant 573 
environmental aspect is affected, may be subject to a review to achieve continual 574 
improvement. The review may assess performance, confirm and evaluate achievement in 575 
respect to the targets and identify opportunities for improvement.  576 

The evaluation can be either qualitative or quantitative. Examples include: 577 

− Prevention or reduction of adverse environmental impacts; 578 

− Eco efficiency (the ratio of functionality and environmental aspect) or ratio of 579 
improvement compared to the existing product line-up; 580 
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− Cost effectiveness and benefits. 581 

It is recommended to record and maintain the results of the design reviews and subsequent 582 
actions with a view to continually improve the environmental performance of the products. 583 

B.6-Clause 5.6 Information Sharing for ECD 584 

An internationally harmonized ECD Process leads to a common understanding of ECD 585 
process information requirements. This supports collaboration among various stakeholders 586 
along the supply chain to share information for the analysis of relevant environmental aspects 587 
covering the entire life cycle. In addition, this information sharing enables effective solutions 588 
beyond the extent that a final product producer alone can contribute in terms of not only a 589 
specific product but also a global perspective (see Fig. B.6). 590 

 591 
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 592 

 593 
Figure B.6 Information sharing and collaboration along the supply chain for ECD 594 

Processes 595 
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Annex C 596 
(Informative) 597 

Examples Categories of Tools  598 

C.1 Overview 599 

Many of the common product design and development tools can be utilized in the ECD 600 
Process. Characteristics of tools are described below. Tools should be selected in accordance 601 
with the following criteria; they should ideally not promote only one method and be: 602 

• Widely available and commonly recognized; 603 

• Not too academic, but for engineering use  (useful for non-experienced user); 604 

• Globally balanced (not regional); and 605 

• Neither too narrow nor too general in environmental scope. 606 

Table C.1 shows the relationship between categories of tools and the general phases of the 607 
ECD process. This represents an indicative but non-exhaustive overview of useful approaches. 608 

 609 
Table C.1 Overview of categories of tools for the ECD process 610 

                         
Purpose      

 

 

Example of Tools 

Analysis of 
Regulatory 

and 
Stakeholders’ 
Requirements 

(5.2) 

Identification 
and Evaluation 

of 
Environmental 
Aspects and 

corresponding 
impacts (5.3) 

Design and 
Development 

(5.4) 

Review and 
Continual 

Improvement 
(5.5) 

Information 
Sharing (5.6) 

1. ECD benchmarking       

2. Environmental QFD       

3. ECD checklists       

4. LCT assessment  
tools 

     

5. Design supporting   
tools 

     

 (Remark: Check mark “ ” indicated above denotes relevance of tool for a purpose) 611 

C.2 Examples of Tools 612 

ECD benchmarking 613 

ECD benchmarking is often used to compare the environmental properties of one product 614 
against a similar product from a competitor or an industrial average. A benchmarking tool can 615 
be used in various stages in the ECD process beginning with the analysis of regulatory and 616 
stakeholders’ requirements, proceeding to the identification and evaluation of the 617 
environmental aspects and corresponding impacts, review and continual improvement, and 618 
information sharing along the supply chain. Common formats for presenting ECD benchmark 619 
results are tables, graphs and spider diagrams. 620 

 621 

 622 

 623 

Environmental Quality Function Deployment 624 
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Environmental Quality Function Deployment (QFD) is a method to systematically link 625 
stakeholders´ environmental requirements to environmental parameters of the product. It can 626 
be used at various stages in the ECD process. For example, it could be used to transform 627 
customer environmental requirements into design parameters, and, the setting of target 628 
values for product environmental improvement over extended periods of time, and to help in 629 
the identification and evaluation of environmental aspects and corresponding impacts 630 
throughout the product’s life cycle..  631 

ECD checklists 632 

The ECD checklist is a simple tool to evaluate and record the environmental performance 633 
requirements or impact of a product, at each life cycle stage. Different checklists can be used 634 
to, for example, focus on minimisation of materials used; reduction of energy consumption; 635 
and greater use of recycled components or assemblies.  Although checklists can be used at 636 
any stage of the ECD process, they generally have the greatest effect in the earliest stages of 637 
the ECD process since this is when the various trade-offs can most readily be accommodated.  638 

 639 

Life Cycle Thinking assessment tools 640 

• Simplified methods 641 

The environmental load of products, at a preliminary level, can be estimated by using a simple  642 
Life Cycle Thinking (LCT) assessment tool. Only significant environmental aspects are used 643 
as measurement criteria in this evaluation process. 644 

• Full method  645 

Unlike the simplified method, a full assessment of the environmental impacts caused by 646 
products is evaluated following the principles described in the ISO 14040 series of standards.  647 

 648 
The results of performing a LCT assessment are, in practice, likely to be very different as they 649 
vary so much on the assumptions made and method of assessment employed. Therefore, 650 
comparing the findings from one product as performed by individual A with another product 651 
analysed by individual B will not lead to a statistically significant result. At this time, the best 652 
way to ensure consistency is to ensure that one individual performs the analysis and that they 653 
identify the various simplifications made and values determined. Nevertheless, the result of 654 
LCT assessment can be used in identification and evaluation of environmental aspects and 655 
corresponding impacts, review and continual improvement, and information sharing along 656 
supply chain. 657 
 658 

Design support tools 659 

Design support tools include those which facilitate the optimum selection of materials and 660 
production processes, as well as those for the analysis of environmental impacts of different 661 
design options taking disassembly and end-of-life treatment into account. 662 

• Disassembly and recyclability assessment tools 663 

Design of a product for ease of disassembly and recyclability could be one of the 664 
environmental targets resulting from the identification and evaluation of environmental 665 
aspects during the ECD process. In order to design the product for ease of recyclability, it 666 
is helpful to utilise the ‘recyclability evaluation method’. This tool quantitatively evaluates 667 
the ease or difficulty of recycling the product by estimating the disassembly time, 668 
recycling rate, recycling costs, etc. by using the information on materials, mass, 669 
disassembly operations of the product design. Various design options such as selection 670 
of materials and surface treatment, possibility of reuse and recycling can be easily 671 
incorporated into the evaluation. 672 

• Material selection support tools 673 
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Materials selection is a key step in determining how eco-efficient the product can be 674 
made, without either increasing its cost or degrading its functionality. The use of a tool 675 
which incorporates selection of materials and evaluation of cost, resource efficiency, 676 
functional performance and environmental impact of the materials is also helpful. 677 
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