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Part 1: General requirements and  methodology 113 

 114 

 115 

 116 

FOREWORD 117 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 118 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -119 
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition 120 
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly 121 
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is 122 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate 123 
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also 124 
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO) 125 
in accordance with conditions determined by agreement between the two organizations.  126 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 127 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested 128 
IEC National Committees.  129 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 130 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 131 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 132 
misinterpretation by any end user. 133 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 134 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 135 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  136 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 137 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services 138 
carried out by independent certification bodies.  139 

6) All users should ensure that they have the latest edition of this publication.  140 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 141 
members of its technical committees and IEC National Committees for any personal injury, property damage or other 142 
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising 143 
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  144 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 145 
indispensable for the correct application of this publication.  146 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 147 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  148 

IEC 63369 has been prepared by subcommittee SC21A/WG6, of IEC technical committee SC21A. 149 

It is an International Standard. 150 

The text of this International Standard  is based on the following documents: 151 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 152 

Full information on the voting for its approval can be found in the report on voting indicated in the 153 

above table. 154 

The language used for the development of this  International Standard is English. 155 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 156 

accordance with ISO/IEC Directives, Part  1 and ISO/IEC Directives, IEC Supplement, available at 157 
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www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described 158 

in greater detail at http://www.iec.ch/standardsdev/publications. 159 

The committee has decided that the contents of this document will remain unchanged until the 160 

stability date indicated on the IEC website under webstore.iec.ch in the data related to the specific 161 

document. At this date, the document will be  162 

• reconfirmed, 163 

• withdrawn, 164 

• replaced by a revised edition, or 165 

• amended.  166 

 167 
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INTRODUCTION 168 

This document was prepared by the WG6 of the SC21A  169 
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CARBON FOOTPRINT CALCULATION APPLICABLE TO INDUSTRIAL 170 

LITHIUM-ION BATTERIES 171 

Part 1: General requirements and  methodology  172 

 173 

 174 

 175 

1 Scope 176 

This document is part of a series. The first part addresses general requirements and methodology 177 

whereas the second part addresses applications of the methodology. 178 

This document provides a comprehensive methodology for the calculation of carbon footprint of 179 

industrial type Li-ion battery systems from cradle to grave.  180 

Second life and/or usage that was not intended when the battery is put on the market is not taken 181 

into account.  182 

This document along with the other parts of the standard does not pertain to Li -ion batteries of 183 

portable type or for use in electric road vehicles. 184 

The definition of the parameters used for the calculation allows for an improved comparability of 185 

results for all rechargeable Li-ion chemistries. Classes of representative products are defined in 186 

this document to allow comparison inside each class. 187 

This methodology, based on the data provided by the battery manufacturer,  is mainly intended for 188 

use by the battery purchaser or the battery end-user in order to compare the carbon footprint to 189 

select between battery systems being considered for their use over their Reference Service Life 190 

(RSL).  191 

The methodology can also be used for a variety of purposes such as for battery system 192 

development, eco-design and participation in voluntary or mandatory programs. 193 

After cell manufacturing, and for the benefit of any downstream user, an intermediate collection of data such 194 

as the data for processes & material components, related to carbon footprint weight of the cell, can be 195 

performed by the cell manufacturer. Primary data are to be collected by cell/components manufacturers .This 196 

document with the other parts of the standard offers also general guidance for the specific 197 

application of ISO 14067 to such a calculation. The methodology in this document is based 198 

exclusively on attributional LCA. 199 

The carbon footprint calculation of charging equipment and power conversion equipment is not 200 

covered in this document. 201 

 202 

2 Normative references 203 

The following documents are referred to in the text in such a way that some or all of their content 204 

constitutes requirements of this document. For dated references, only the edition cited applies. 205 

For undated references, the latest edition of the referenced document (including any amendments) 206 

applies. 207 

 208 

IEC 62619:2022 Secondary cells and batteries containing alkaline or other non-acid electrolytes - Safety 209 

requirements for secondary lithium cells and batteries, for use in industrial applications 210 
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 211 

IEC TS 62933-2-2:2022 Electrical energy storage (EES) systems - Part 2-2: Unit parameters and testing 212 

methods - Application and performance testing 213 

 214 

IEC TS 62933-3-1:2018 Electrical energy storage (EES) systems 212 - Part 3-1: Planning and performance 215 

assessment of electrical energy storage systems - General specification 216 

 217 

IEC 62973-1:2018 Railway applications - Rolling stock - Batteries for auxiliary power supply systems - Part 218 

1: General requirements 219 

 220 

IEC 60896-21:2004 Stationary lead-acid batteries - Part 21: Valve regulated types - Methods of test 221 

 222 

ISO/IEC 17020:2012 Conformity assessment -- Requirements for the operation of various types of bodies 223 

performing inspection 224 

 225 

ISO 15686-8:2008 Buildings and constructed assets — Service-life planning — Part 8: Reference service 226 

life and service-life estimation 227 

 228 

ISO 14067:2018 Greenhouse gases — Carbon footprint of products — Requirements and guidelines for 229 

quantification 230 

 231 

ISO 14040:2006 Environmental management — Life cycle assessment — Principles and framework 232 

 233 

ISO 14044:2006 Environmental management — Life cycle assessment — Requirements and guidelines  234 

 235 

ISO 14025:2006 Environmental labels and declarations — Type III environmental declarations — 236 

Principles and procedures 237 

3 Terms, definitions and abbreviated terms 238 

3.1 Terms and definitions 239 

For the purposes of this document, the following terms and definitions apply.  240 

ISO and IEC maintain terminological databases for use in standardization at the following 241 

addresses: 242 

• IEC Electropedia: available at http://www.electropedia.org/ 243 

at  244 

•  ISO Online browsing platform: available at http://www.iso.org/obp  245 

  246 

3.1.1  247 

primary data  248 

foreground data 249 

company-specific data 250 

quantified value of a process or an activity obtained from a direct measurement or a calculation based on 251 

direct measurements 252 

[source : ISO 14 067 (2018) 3.1.6.1] 253 

 254 

3.1.2  255 

Site-specific data /??  256 

Primary data obtained within the product system.  257 
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[source : ISO 14 067 (2018) 3.1.6.2] 258 

 259 

Note 1 to entry: All site-specific data are primary data but not all primary data are site-specific data because 260 

they may be obtained from a different product system. 261 

Note 2 to entry: In case the component is manufactured in several facilities , to determine the level 262 

of representativeness of the primary data collected, a statistical combination may be applied.  263 

3.1.3  264 

secondary data 265 

background data 266 

data which do not fulfil the requirements for primary data  267 

 268 

Note 1 to entry: Secondary data can include data from databases and published literature, default 269 

emission factors from national inventories, calculated data, estimates or other representative data, 270 

validated by competent authorities. 271 

 272 

Note 2 to entry: Secondary data can include data obtained from proxy processes or estimates  not 273 

directly collected, measured, or estimated by the company, but sourced from a third party LCI 274 

database or other sources.  275 

Note 1 to entry: data not originated from a specific process within the supply-chain of the company 276 

performing the carbon footprint study.  277 

Note 2 to entry: Secondary data include industry average data (e.g., from published production data, 278 

government statistics, and industry associations), literature studies, engineering studies and 279 

patents, and may also be based on financial data, and contain other generic data.   280 

Note 3 to entry: Primary data that go through a horizontal aggregation step are considered as 281 

secondary data.   282 

Note 4 to entry:  details on secondary data selection is provided in IEC63369- 2 283 

 284 

[source : ISO 14 067 (2018) 3.1.6.3] 285 

 286 

3.1.4  287 

Battery manufacturer 288 

Entity which is supplying the battery system(s) to meet the Reference Service Life of the 289 

application as expressed in the technical specifications from the user. 290 

Note 1 to entry: The component manufacturer that does not know the sizing of the battery is NOT 291 

defined as the battery manufacturer in the case of this standard . 292 

3.1.5  293 

Battery system sizing 294 

Activity that takes into account the final usage of the battery system and selects the most optimized 295 

solution including all its technical parameters. 296 

Note 1 to entry: It includes for example efficiencies, life expectations, selection of sub-systems, 297 

safety, etc. 298 
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3.1.6  299 

Component manufacturer 300 

Entity which is supplying a component of the battery system.  301 

Note 1 to entry: The component manufacturer does not perform the battery system sizing. 302 

3.1.7  303 

Functionality class 304 

< of battery systems> 305 

Grouping where the battery system presents similarities in their  operation in service 306 

Note 1 to entry: Battery systems in the same functionality class can be compared in terms of carbon 307 

footprint 308 

3.1.8  309 

Representative virtual product 310 

Market weighted-average model of existing batteries in a given functionality class . 311 

Note 1 to entry: There is one representative virtual products per functionality class except when 312 

the bill of materials is significantly different . 313 

3.1.9  314 

Battery System 315 

Battery 316 

<for Li-ion> 317 

System which comprises one or more cells, modules or battery packs and has a  battery 318 

management system intended to provide the Reference Service Life as stated by the user. 319 

Note 1 to entry: The battery system can have multiple additional components eg thermal 320 

management. More than one battery system can constitute a larger battery system.  321 

[SOURCE: IEC 62619:2022, 3.11, modified – “capable of controlling current in case of 322 

overcharge, overcurrent, overdischarge, and overheating” has been replaced by " intended to 323 

provide the Reference Service Life as stated by the user” and Note1 to entry deleted.] 324 

 325 

3.1.10  326 

Functional unit 327 

quantified performance, as stated in the user specifications, of the service provided by an industrial 328 

battery system 329 

 330 

 331 

[SOURCE: ISO 14040:2006, 3.20, modified , deleted “of a product system for use as a reference 332 

unit”  and replaced by “as stated in the user specifications, of the service provided by an industrial 333 

battery system“  ―] 334 

3.1.11  335 

Reference flow 336 

Amount of product needed to fulfil the defined function, measured in kg of battery system per kWh 337 

of the total energy required (for repetitive cycling REP) or per kWh of the “back-up cycle” (for on 338 

demand usage OND) by the application over its Reference Service Life.  339 
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