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1 EXECUTIVE SUMMARY 

Defining and labelling of the capacity of batteries has been a topic of discussion for a few 
years, which started during the elaboration of the Battery Directive 2006/66/EC. This Directive 
includes a requirement that a harmonized methodology for the capacity marking of portable 
batteries had to be set by March 2009. The methodology for rechargeable portable batteries 
has been defined in Regulation 1103/2010, while for primary portable batteries it was 
recognized that additional work was required to better assess the feasibility of such capacity 
determination. 

Two studies were conducted by Bio Intelligence which concluded that a single, simple and 
implementable capacity label for these battery types was not yet identified. The European 
Commission subsequently gave a mandate to CENELEC to evaluate the feasibility of 
determining a standardized method for the capacity marking of primary portable batteries. 

This feasibility study assesses the current methods of measuring the capacity of portable 
primary batteries. However, based on the applicable standard IEC 60086, the application 
tests do not foresee a conversion of service performance into capacity evaluation. These tests 
are based on battery discharge either under constant load, constant current or constant power 
the results of which are reported as an average of total hours/minutes of service delivery or 
as a number of pulses. This is the most meaningful variable that can be communicated to the 
end user in order to have an approximate but close enough understanding of what to expect 
from the use of the battery in each specific appliance. 

Outreach has been extended to other trade associations and NGOs with the aim of sharing 
experiences regarding communication to the consumer through labels. Linked to this, an 
assessment has been carried out of various consumer labels which apply to a wide variety of 
consumer products. Among these labels, a distinction needs to be made between labels which 
are comparative by nature and labels which have an endorsing character. 

Based on the review of existing standards, no appropriate and available method to comply 
with the Battery Directive can be identified. This is primarily because the capacity of a primary 
portable battery is not available as a straight measurement. The value that would result from 
the approximate calculation would be specific and highly different for each application and for 
each battery size category. Considering the evolution of equipment and battery technologies, 
the variable measurement results would be difficult for end users to translate into the 
meaningful data they would need to understand the most economic suitability of a battery for 
their equipment.  

This has also been confirmed by the IEC TC 35 which stated that “[…] there is no one number 
that can properly describe the performance of a primary battery to the benefit of the consumer 
(value proposition in their purchase decision) or the environment (waste stream reduction).” 

As a way forward, existing standards could be used as a basis to give guidance and 
consumer-oriented application suitability (performance testing) for primary batteries. The aim 
would be to translate the existing application test results based on IEC 60082-2 standards 
into a simple and meaningful visual to end users. This should be statistically proven to 
respect fair market conditions, open enough to allow evolution to new devices and flexible 
enough to promote product and functionalities innovation. 
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2 GENERAL INTRODUCTION 

2.1 Foreword 

The determination and labelling of the capacity of batteries has been a topic of discussion for 
a few years, starting during the elaboration of the battery directive which was published in 
September 2006.  A clause is included in Directive 2006/66/EC, Article 21 Section 2 to set-up 
the determination of a standard and harmonized method for the battery capacity evaluation by 
March 2009. After two technical reports, a preliminary step was achieved by splitting the topic 
into two distinct approaches: rechargeable batteries capacity is already determined and 
standardized per industry international standards which could support the elaboration of a 
European regulation (Regulation 1103/2010). For primary batteries (non rechargeable), it was 
recognized by stakeholders that some additional work was required to better understand the 
feasibility of such capacity determination.  

The goal of such marking is to help the consumer to find the battery that will give the most 
appropriate service in a given application under given conditions. This would allow for 
optimization of the battery’s consumption and waste generation which would lead to a better 
use of natural resources. 

While for rechargeable batteries, the use of the capacity indication has been proven feasible, 
workable and useful, the previous technical reports did not conclude on any obvious method 
for the determination of the capacity of primary batteries. In a simple approach, one would 
believe that the nominal capacity of a primary battery would be enough to determine the most 
efficient battery for any application.  

This report falls under the mandate given by the European Commission to CENELEC to 
evaluate the feasibility of determining a standardized method for the capacity of primary 
Batteries. 

2.2 Standardisation 

Primary batteries are standardised in the International standard series IEC 60086 which has 
the following parts: 

IEC 60086-1 Primary batteries - Part 1: General  

IEC 60086-2 Primary batteries - Part 2: Physical and electrical specifications 

IEC 60086-3 Primary batteries - Part 3: Watch batteries  

IEC 60086-4 Primary batteries - Part 4: Safety of lithium batteries  

IEC 60086-5 Primary batteries - Part 5: Safety of batteries with aqueous electrolyte  

These standards are developed and published by the International Electrotechnical 
Commission (IEC). Created in 1906, the IEC is the world's leading organization that prepares 
and publishes International Standards for all electrical, electronic and related technologies 
collectively known as "electro technology". In principle, most IEC standards are implemented 
as European and national standards in Europe. CENELEC and IEC formalised the framework 
of their cooperation through the signature of an 'agreement on common planning of new work 
and parallel voting', known as the Dresden Agreement.  

As a result of this parallel voting process European standard EN 60086 adopted by CENELEC 
is identical to IEC standard 60086.   
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2.3 Legal framework 

The legal framework in Europe for primary batteries standardised in IEC 60086 is determined 
by the Battery Directive, 2006/66/EC; published in the Official Journal of the European Union 
on 2006-09-26 on page L 266/1. The directive is transposed in each member state 
independently. 

With respect to labelling and in particular indicating the capacity of a battery on it, the 
following text is given in section 2 of article 21 of the directive:  

“Member States shall ensure that the capacity of all portable and automotive batteries and 
accumulators is indicated on them in a visible, legible and indelible form by 26 September 
2009. Detailed rules for the implementation of this requirement, including harmonised 
methods for the determination of capacity and appropriate use, shall be laid down in 
accordance with the procedure referred to in Article 24(2) no later than 26 March 2009.” 

However, no final rules have yet been made to implement this requirement for primary 
batteries. 

A study1 on capacity labelling (July 2008) concluded that for portable rechargeable batteries, 
a capacity label appropriate for different end uses can be meaningful, because the frequency 
of use by the end-users does not very strongly influence the delivered capacity. On the basis 
of this study and several stakeholder consultations, the Commission services prepared a 
"capacity labelling" regulation which was adopted and published in the Official Journal2. For 
portable non-rechargeable batteries, the study pointed out that the delivered capacity is highly 
dependent on the use patterns of different battery-fed devices. Therefore, a single, simple 
and implementable capacity label for these battery types was not identified.  

Additional technical studies3 further identified three capacity labelling options worth 
considering in detail. Two of these4 are specific for selected popular end-user applications 
(and therefore specific for typical use patterns e.g. radio, portable stereo, photo flash, 
electronic game etc.). These two options – according to the consultants - can give useful 
information to end-users as to which battery type (and related capacity) would be most 
appropriate only for a specific application and not for all applications. The consultants 
indicated that the use of such labels may lead to reduced resource use, battery waste and 
CO2 emissions.  

However, the magnitude of the EU-wide total environmental, economic and social benefits 
and costs could not be established, and it also remained unclear whether the benefits 
outweigh the costs. The capacity label/mark will need to provide useful, easily understandable 
and comparable information for end-users when purchasing portable primary (non 
rechargeable) batteries. 

2.4 The EC Mandate M/494 

In order to elaborate a capacity label for portable primary (non-rechargeable) batteries by 
means of standardisation, the European Standardisation Bodies are mandated to execute the 
following tasks: 

————————— 

1  See BIO IS Final report (2008) on capacity labelling: 
http://ec.europa.eu/environment/waste/batteries/pdf/battery_report.pdf  

2  Commission Regulation (EU) No 1103/2010 of 29 November 2010 establishing, pursuant to Directive 2006/66/EC 
of the European Parliament and of the Council, rules as regards capacity labelling of portable secondary 
(rechargeable and automotive batteries and accumulators (OJ L 313, 30.11.2010, p. 3). 

3 See BIO IS Final Report (2010) on capacity labelling at: 
http://ec.europa.eu/environment/waste/batteries/pdf/battery_report_june2010.pdf  

4 See Option 1 and Option 2b in the Annex of the M/494 mandate. 
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a) Review of the current methods of measuring battery capacity and the standards relating to 
these methods, taking into account different and typical applications at national, European 
and international level. 

b) Identify the availability of stakeholders in the EEA with a view to associate them when 
necessary in the standardisation process. 

c) Study the appropriateness of formal standard(s) and/or new standardisation documents for 
the capacity labelling of portable primary (non-rechargeable) batteries taking account the 
evolution of the technology and the particular needs of the battery sector. 

d) Review of existing standards/provisions applicable to similar labelling schemes for 
consumer information, e.g. energy-efficiency labels on appliances, and analysis of possible 
suitability/transferability for capacity labelling of batteries. 

e) Provide recommendations on the further priorities for European and international 
standardisation in view of the European contribution to the European and international 
standardisation. CEN/CENELEC/ETSI must also identify areas where international and/or 
European standardisation work is needed. 

f) CEN/CENELEC/ETSI should issue a report covering the areas a) - e). The report should 
also describe the current technical situation at national, European and international level, 
addressing on-going work and identifying any technical specification and/or administrative 
procedure (regional or international) which may already satisfy the requirements of the battery 
economy. 

3 WORK PLAN 

3.1 Project team 

In a letter dated 2011-07-19 and addressed to Mrs. Liliana BRYKMAN, Director Regulatory 
Policy of the European Commission in Brussels, CEN informed the EC that no work will be 
undertaken by CEN since the response to M/494 falls under the responsibility of CENELEC.  

CENELEC, in a similar letter with the same date and address, informed the EC that the 
CENELEC Technical Board had accepted the terms of Mandate M/494 and referred the 
coordination of the CENELEC response to Mandate M/494 to CLC/SR 35 “Primary cells and 
batteries”.   

In August 2011, the secretary of CLC/SR35 issued a call for experts for Mandate M/494 and 
referred to the following BT decisions:  

D139/C101 BT accepted EC Mandate M/494 to CEN, CENELEC and ETSI for the elaboration 
of a feasibility study in the field of Directive 2006/66/EC (Batteries) 

D139/C102 BT referred the coordination of the response to the mandate M/494 to CLC/SR 35 
“Primary cells and batteries” 

The SR35 secretary also invited all experts interested for a kick-off meeting which took place 
on 2011-11-01 in Berlin, Germany. During this meeting, Dr. Thomas Dittrich was appointed as 
chairman of the working group. The working group consisted of 7 experts from 3 member 
states: Belgium, France, and Germany. 

In an attempt to raise interest from the EC Joint Research Center and from international 
consumer organisations, environmental organisations, and small and medium size enterprises 
organisations, CENELEC invited the JRC as well as ANEC, ECOS and NORMAPME to 
participate in the working group.  
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3.2 Project team meetings 

Project team meetings took place on 2011-11-01 in Berlin, Germany, on 2012-01-31 in 
Frankfurt, Germany on 2012-05-23 in Vienna, Austria and on 2012-08-31 in Berlin, Germany. 
A telephone conference took place on 2012-10-31. 

3.3 Other meetings 

Specific meetings involving some project team members took place with the following stake 
holders: 

1) ECOS on 2012-03-07. ECOS is an umbrella organization of European environmental 
NGOs created to enhance voice of environmental protection in the definition of ecological 
standards and specifications for products and services in the European Union. 

2) ANEC on 2012-02-23. ANEC is the European consumer voice in standardisation, and 
defends consumer interests in the process of standardisation and certification  

3.4 Planning of activities 

An action plan was established during the first two project team meetings. It is closely related 
to the tasks given in Mandate M/494. Details of the action plan are recorded in the meeting 
minutes. An outline is given below: 

a) Review the current methods of measuring battery capacity 

The following sources and concepts were identified: IEC 60086-2, ANSI, BAJ, DIN and more. 
The concept is based on MAD values rather than on capacity measurement. Optionally review 
Requirement R7 of the White Swan concept. 

b) Identify the availability of stakeholders  

The following stakeholders were identified: ANEC for consumers’ interests, BEUC for 
consumers’ interests, ECOS for environmental protection, ETUI-REHS for workers, 
NORMAPME for small and medium-size enterprises, EUCOBAT for waste management, 
DIGITALEUROPE, the Electronic Consumer Goods Association, and TIE, the European Toy 
Association. 

c) Study the appropriateness of formal standard(s)  

During the project team meetings, the following questions and actions were collected: Can the 
current methods studied under item a) be used to comply with the capacity labelling 
requirement of the Battery Directive? Will the situation change with standardisation work in 
progress? Explain the principle that the market of battery operated appliances is observed 
and IEC 60086-2 is modified as the market develops. Liaise with DIGITALEUROPE and TIE to 
determine their view of the important parameters that could be used for labelling consumer 
guidance. 

d) Review existing standards/provisions applicable to similar labelling schemes for consumer 
information  

The following schemes were identified so far: Ecolabel (European Commission), Nordic Swan 
(Nordic Council), Blauer Engel (RAL), Energy Star (US EPA, EU office equipment), Eco-Logo 
(Canada), Energy Saving Trust (UK), Energy Efficiency labelling (Washing machines, Drying 
machines, Refrigerators, TV-sets, light bulbs, etc. per Directive 2010/30/EU). 
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e) Provide recommendations on the further standardisation  

A set of options was identified and will be discussed as the execution of the Mandate 
proceeds. 

f) Issue a report  

It is planned to issue the report by November 2012. 

g) Study consumer understanding  

The working group will try and liaise with ANEC for this item. 

4 REVIEW THE CURRENT METHODS OF MEASURING BATTERY CAPACITY 

4.1 International Standard IEC 60086 

Portable primary batteries standards comprising definitions, nomenclatures and testing 
procedures are managed by the International Electrotechnical Commission (IEC) organization. 
A Technical Committee (TC35) is assigned to the development and maintenance of primary 
batteries documentation in order to standardize primary batteries with respect to dimensions, 
nomenclature, terminal configurations, markings, test methods, typical performance, safety 
and environmental aspects. These documentations are published as International Standard 
IEC 60086. IEC 60086 has 5 parts. The part covering physical and electrical specifications for 
primary batteries is IEC 60086 Part 2. The 12th edition was published in 2011. See Annex A, 
extract of IEC 60086-2 as an example of the design of primary batteries electrical standards. 

4.2 Transposition to European standards 

The international standards have been transposed to European Standards managed by the 
CENELEC body. The same IEC 60086 documentation series are then available as EN 60086 
series. 

4.3 Maintenance of IEC and EN standards 

These standards (IEC / EN 60086 series) are kept up to date by a group of maintenance 
teams under the Technical Committee TC35 that operates for the International Electro 
Technical Commission (IEC) based in Geneva, Switzerland. The maintenance teams are set 
up by submission of technical experts by some national committees of the IEC network across 
the globe. The experts are delegated by parties involved in the battery as well as the 
equipment industries. 

4.4 Current methods of measuring portable primary battery capacity 

The review of the IEC 60086-2 standard is the documentation that assembles the key 
information for primary batteries’ performance characterization. The content includes: 1. 
Scope, 2. Normative Reference, 3. Terms & Definitions, 4. Symbols & Abbreviations, 5. 
Battery dimensions, symbols, 6. Constitution of the battery specification tables and 7. 
Physical and electrical specifications. 

Item 7 shows the tables which describe the batteries according to the electrochemical system 
and to the geometry.  The review of these tables demonstrates the varying range of 
performance tests that are replicating some representative applications / devices that can be 
found in the market. Each chemistry/geometry group is detailing for each battery size its 
specific list of application tests that are representing the most common devices using that 
specific size of battery. Chemistry systems being Alkaline, Carbon Zinc, Lithium, Silver Oxide 
and Zinc Air. Geometry groups being either round, or button, or flat cells.   
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Note: There is a standardized procedure to accept a new chemistry or battery geometry, so that not all batteries 
may be covered by IEC /CENELEC standards. However, these non-standardized batteries may represent a very 
small percentage in volume and weight placed on the market. As soon as it will represent an increasing portion of a 
market, it might be standardized at the next standard maintenance cycle. 

The conversion of service performance into capacity evaluation is not available within the 
International Standards for the primary batteries, nor within the European standards (EN).  

The description of the application tests indicates that they are based on battery discharge 
either under constant load (Ohms), constant current (Amps) or constant power (Watt); using 
some pre-defined time cycles down to specific end voltage cut-off. For the purpose of 
providing data to designers in a reasonable amount of time, they are set up so that it does not 
take too long to get results. As a consequence, some of these application tests are 
considered as accelerated test conditions compared to the equivalent real conditions (minutes 
per hour, hours per day, or even continuous discharge). 

The end result of the application test is reported in the form of a so-called average duration, 
which is the average of the number of total hours or minutes of service delivery, or number of 
pulses whenever it may apply. This is primarily used because it is the most meaningful 
variable that can be communicated to the end user so that the consumer can have an 
approximate – but close enough – understanding of what he should expect from the use of the 
battery into his specific usage. 

This end result is then compared to a so-called Minimum Average Duration (MAD), a 
requirement for which is given in the standard for each standardized battery type. 

4.5 National standardisation in Europe 

National Committees in Europe either adopt the IEC / EN 60086 standard series “as is” – as 
with the case of BSI for UK – or translate them without changing the contents, as with CNF for 
France, and DIN for Germany.  

4.6 National standardisation outside Europe 

Outside Europe, some National Committees are developing a customized version of IEC 
60086 series to better cover some national specifics. This is the case of North America under 
the governance of the ANSI (American National Standard Institute), Japan with BAJ (Battery 
Association of Japan) and China. 

However, in all specific National Standards, including those outside Europe, the development 
and report of primary batteries performance is still expressed as hours, minutes or pulses of 
running time according to the specific application test conditions, in the same way as in the 
IEC and EN standards. 

5 IDENTIFY THE AVAILABILITY OF STAKEHOLDERS 

5.1 Approach 

Several European associations were identified and approached in order to assess their 
interest and willingness to participate in the elaboration of this study under CENELEC 
mandate M/494. This outreach exercise focused first and foremost on getting input regarding 
the consumer perception of communicating information through labels. It should be reiterated 
that due to limited time and resources the Bio Intelligence study on capacity labelling for 
primary portable batteries could not approach directly the consumers of portable primary 
batteries. 

Most associations have an interest in the topic but did not necessarily have the resources to 
participate. Other organisations want to assess how the discussions will impact on the 
labelling of those products they place on the market.  
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The following associations were approached: 
 
- ANEC/BEUC 
- ECOS 
- TIE 
- DigitalEurope 
- EUCOBAT 

5.2 ANEC 

ANEC represents the consumer voice in standardization. This organization works closely 
together with BEUC, the European Consumers’ organization. Following a meeting with ANEC, 
they have looked for feedback from its members to assess whether they are willing to provide 
input in the CENELEC feasibility study. More specific questions regard the statements EPBA 
has made at the meeting as well as the various options which were presented by Bio 
Intelligence. Out of the three options which were presented in the Bio Intelligence report, the 
ANEC members have a preference for the second option. However, due to a lack of 
resources, ANEC has not been able to be more closely involved in this feasibility study.   

5.3 ECOS 

The meeting with ECOS, European Environmental Citizens’ Organisation for Standardisation, 
focused more on the procedural aspects of standardization. The recommendation coming out 
of the meeting is that the feasibility study should focus on the technical side of capacity 
marking. At this moment, this area of work is not in the ECOS 2012 work plan and therefore 
the necessary resources are not available for ECOS to participate in this study. It has been 
agreed that ECOS will continue to be informed on the discussions. 

5.4 TIE 

TIE, Toy Industry Europe, has been approached in particular to get feedback on the 
parameters that have to be taken into account when communicating to consumers via labels. 
Although the TIE does not have specific information on the communication parameters, the 
British Toy and Hobby Association (TBHA) has expressed interest in the process, but mainly 
regarding the implications for their products rather than the mechanics of assessing the actual 
capacity of primary batteries. 

5.5 DigitalEurope  

DigitalEurope, the association representing the digital technology industry in Europe, has 
issued a position paper on the impact of capacity marking on primary portable batteries which 
are sold together or are incorporated into electrical and electronic equipment. DigitalEurope 
has also been approached on the parameters that have to be taken into account when 
communicating to consumers via labels. See annex A for the DigitalEurope Position Paper 

5.6 EUCOBAT  

EUCOBAT, the association that represents the interests of the battery collection systems in 
Europe, has an overall interest in monitoring the discussions and developments.  

6 STUDY THE APPROPRIATENESS OF FORMAL STANDARD(S) 

Based on the review of the existing standards available at International, European, or 
National levels,, there is no appropriate and available method to comply with the European 
Battery Directive’s requirement for the determination of the capacity of primary batteries. The 
capacity of a primary battery (considering the delivered capacity under specified conditions of 
testing) is not available as a straightforward measurement, but would require some 
approximate calculations from each test condition. The value that would result from the 
approximate calculation would be specific and highly different for each application test 
(representing a major use case) within each battery size category. As a result, a specific 
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battery type would exhibit a wide range of capacity values depending on the characteristics of 
the application tests. When looking at the range of current flowing through electrical circuitries 
per the standardized application test, it can vary from a few tens of milliamps up to one 
thousand milliamps. Translated into delivered capacity for a specific battery size and type, it 
would show data in a very wide range.  

Considering the evolution of equipment and battery technologies, it is clearly stated by the 
community of experts that using the capacity (Ah or mAh) would not help in providing 
meaningful information to end users. The trend in equipment design and technologies is 
showing more and more specific functionalities that will be better characterized and 
understood by end users using a number of shots, a number of signals input/output, or 
whatever might describe the specific functionality of equipment – on an application by 
application or – even worse – on an equipment by equipment basis. These features would 
lead to highly variable measurement of capacity results, which would be difficult for end users 
to translate into the meaningful data they would need to understand the most economically 
suitable battery for their equipment. 

7 REVIEW EXISTING STANDARDS/PROVISIONS APPLICABLE TO SIMILAR 
LABELLING SCHEMES FOR CONSUMER INFORMATION 

7.1 Approach 

An assessment has been undertaken of various labelling schemes applicable to a wide variety 
of products which aim to provide relevant information to consumers. A distinction needs to be 
made between labels which are comparative by nature and labels which have an endorsing 
character. The latter only requires that a logo is placed on the product which indicates for the 
consumer that the producer/importer has fulfilled certain criteria on the basis of which he was 
awarded the use of a given label. 

7.2 Overview of reviewed labelling schemes  

Below is a summary overview of various labelling schemes. A more detailed overview is 
available in annex A to this report. 

 

Name Logo Product scope 
Endorsement / 

comparative 

Energy efficiency label 
(EU) 

 
 

Energy-related products ; at 
this moment energy efficiency 
labels have been developed 
for mainly household 
appliances 

Batteries are not included 

Comparative by grade 

Tyre label 
(EU) 

 
 

This label wants to provide 
guidance to consumers on the 
quality of the tyre. 

The label provides 
information on fuel efficiency, 
wet grip and noise 

Comparative by grade & 
value 
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Energy Star 
(US) 

 
 

A wide variety of electrical 
and electronic products. 

Batteries are not included 

Endorsement 

Nordic Swan 
(Nordic Council) 

 
 

Batteries (both primary and 
rechargeable) are included in 
the product scope 

Endorsement 

EU Eco label 
(EU) 

 
 

A wide variety of products 
and services are covered 

Batteries are not included 

Endorsement 

Blue Angel 
(DE) 

 
 

A wide variety of products are 
covered. 

Requirements for 
rechargeable Alkaline 
batteries. The Blue Angel is 
also expanded to general 
rechargeable batteries) 

Endorsement 

Energy Saving Trust 
(UK) 

 
 

A wide variety of consumer 
products are included in the 
scope. 

Batteries are not included 

Endorsement 

EcoLogo 
(CA) 

 
 

A wide variety of consumer 
and professional products are 
included in the scope. 

Only rechargeable batteries 
are included in the scope 

Endorsement 

 
 

8 PROVIDE RECOMMENDATIONS ON THE FURTHER STANDARDISATION 

In response to the CENELEC mandate, the SR35 working group has looked into various 
options for establishing a way forward. In particular, the following options have been 
looked into:  

1. Existing standards are appropriate and can be used for “capacity labelling”; 

2. Existing standards are not appropriate. New standards can be developed to define 
more appropriate “capacity labelling”; 

3. Existing standards are not appropriate. It is not feasible to develop new standards for 
“capacity labelling”; 

4. Existing standards can be used as a basis to give guidance and consumer oriented 
application suitability (performance testing) of primary batteries.  

 
Regarding options 1 to 3, it is concluded that at present there are no appropriate existing 
standards which can be used to apply an effective capacity label for primary batteries. 
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However, developing new standards would also not be a solution, since capacity marking 
as is being used for rechargeable batteries cannot be applied to primary batteries.  
 
This latter point has been confirmed by IEC TC35 in 2006 and has been reiterated in a 
letter from August 2012. In particular this letter states that: 
 

[…] We reiterate that there is no one number that can properly describe the performance 
of a primary battery to the benefit of the consumer (value proposition in their purchase 
decision) or the environment (waste stream reduction).  The number of variables that 
impact battery longevity is so numerous (device drain, battery age, temperature, 
consumer usage pattern, etc.) that anything other than a basic capacity marking tied to 
chemistry is simply unmanageable and confusing. For the sake of discussion, if 
something complicated and specific were required […], the implementation of such a 
system in the marketplace would be a nightmare, impractical, and, frankly, unacceptable.  
Can one imagine how many times the capacity marking on a battery label and/or package 
would have to change to keep up with the changes to battery performance, device drains 
in the application universe, and testing in the IEC standards?  The accuracy of “on battery 
or package” information would forever require modification, never quite correct, and 
meaningless against its intent.  

(See annex C for the full letter) 

In its 2010 report, Bio Intelligence also underlined the risk that a capacity label “[…]would  
present the risk of generating a label with unclear or confusing information to the 
consumer […].”5 

Following the input of TC35 and the discussions which took place in the SR35 working 
group, existing standards could be used as a basis to give guidance and consumer 
oriented application suitability (performance testing) of primary batteries i.e. option 4. A 
performance based approach would differentiate between chemistries. The aim would be 
to translate the existing Application test results based on IEC 60086-2 standards into a 
simple and meaningful visual to end users, statistically proven to respect fair market 
conditions, open enough to allow evolution to new devices and flexible enough to promote 
product and functionalities innovation.  

The further work may include a standardization of icons that are currently used under 
initiatives of individual companies.  

This work should ensure that some key features are integrated into the design of a 
standardized method for capacity determination and labelling, such as but not limited to: 
discussions output of the Multi-stakeholder Dialogue on Environmental Claims (MDEC) 
that is currently taking place with EU Commission, an in-depth evaluation of the proper 
statistical approach, the capability of the new system to be open and flexible enough to 
market new applications introduction, allowances for the fulfilment of  conditions for fair 
competition rules in the market, and the ability to not be sensitive to some age 
parameters (as batteries can be guaranteed up to 15 years).   

The working group also recommends that future work should also take into account the 
recommendation from Bio Intelligence stated in its 2008 report on capacity marking i.e. 

————————— 
5 See Bio Intelligence Report, Study on “Elements for an impact assessment on proposed options for capacity 

labelling of portable batteries in the context of the Batteries Directive 2006/66/EC”, Final Report, 2 June 2010, 
p. 102. http://ec.europa.eu/environment/waste/batteries/pdf/battery_report_june2010.pdf 
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that the labelling should be restricted to those batteries that make up a significant part of 
the market: AA, AAA, C, D and 9 Volt primary portable batteries6. 
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http://ec.europa.eu/environment/waste/batteries/pdf/battery_report.pdf 
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Annex A  
 

Example of IEC Standard table for Primary Batteries 

 

60086-2 © IEC:2011 

 

6.1.1.4     Category 1 – Specifications: LR03, LR6, LR14, LR20 

Electro-
chemical 
system 
letter 

Designation 
Vn 

V 

OCV 
max. 

V 

Dimensions 
mm Discharge conditions MADa 

(initial)
 

Applications 

  
 

 
h

1
 h

2
 h

3
 h

4
 d

1
  d

3
 d

6
 ØP R 

 
Daily period 

EV 

V 
  

max. min. min. max. max. min. max. min. max.

L 

(see 
NOTE) 

LR03 1,5 1,65 44,5 43,5 0,8 0,5 10,5 9,8 3,8 4,3 0,25 

5,1 b 0,9 130 min Portable lighting 

24 15 s per min 
8 h per day 1,0 14,5 h Remote control 

5,1 1 h 0,8 2 h Toy 

75 4 h 0,9 44 h Radio/Clock 

Current drain
600 mA c  0,9 170 

pulses Photo flash 

Current drain
100mA 1 h 0,9 7 h Digital audio 

LR6 1,5 1,65 50,5 49,5 1,0 0,5 14,5 13,7 5,5 7,0 0,25 

43 4 h 0,9 60 h Radio/Clock 

3,9 1 h 0,8 5 h Motor/toy 

Current drain
100mA 1 h 0,9 15 h  Digital audio 

Current drain
 250 mA 1 h 0,9 5 h CD/ Electronic 

games 

Current drain
1 000 mA c  0,9 220 

pulses Photo flash 

Power drains
1 500 mW 
650 mW 

 
0 mW 

 

5 mind 
 
 

55 min 

1,0
5 

40 
pulses 

Digital still 
camera 

24 15 s per min 
8 h per day 1,0 33 h Remote control 

3,3 4 min per h 
8h per day 0,9 190 min Portable lighting 

LR14 1,5 1,65 50,0 48,6 1,5 0,9 26,2 24,9 7,5 13,0 1,0 

3,9 b  0,9 800 min Portable lighting 

Current drain
 400 mA  2 h 0,9 8 h Portable stereo 

20 4 h 0,9 80 h Radio 

3,9 1 h 0,8 14 h Toy 

LR20 1,5 1,65 61,5 59,5 1,5 1,0 34,2 32,3 9,5 18,0 1,0 

Current drain
 600 mA 2 h 0,9 11 h Portable 

stereo 

1 0  4 h 0,9 85 h Radio 

2 , 2  1 h 0,8 16 h Toy 

1 , 5  
4 min per 

15 min 
8 h per day 

0,9 520 min
Portable 
lighting  

NOTE  Delayed discharge performance after 12 months is 90 % of MAD. 

a  Standard conditions (see IEC 60086-1, Table 5, Initial discharge test). 
b  4 min beginning at hourly intervals for 8 h per day. 
c  10 s on, 50 s off for 1 h per day. 
d  Repeat 10 times 1 500 mW for 2 s and 650 mW for 28 s followed by 0 mW for 55 min. Repeat to 1,05 V. 
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8 February 2012 

CAPACITY MARKING OF PRIMARY (NON RECHARGEABLE) 

BATTERIES 

The European Directive 2006/66/EC introduces the requirement to mark batteries and 
accumulators with its capacity. Detailed rules for the determination and use of the marking 
shall be developed via the committee procedure. Whereas the committee developed such 
rules for secondary (rechargeable) batteries using existing standards for the measurement, 
rules for primary batteries have not been developed yet. Therefore, the European 
Commission has mandated CEN, CENELEC and ETSI to elaborate the feasibility of a 
capacity marking for primary batteries. 

Developing a comprehensive capacity marking for primary batteries is a difficult, if not 
unachievable task. The deadline set in Directive 2006/66/EC was March 2009. Two studies 
have been published by the Commission without a legislative result. The studies, which have 
come up with different proposals, finally stated “it may therefore be recommendable for the 
Commission to fulfil the requirements of Article 21 […] by granting an exemption from the 
capacity labelling requirement for all portable non-rechargeable batteries.”1 

DIGITALEUROPE therefore welcomes that the Commission is now looking into the feasibility 
of such a marking, and welcomes the opportunity to provide input to this feasibility study. 

1-  DIRECTIVE 2006/66/EC 

Recital (1) of the Directive refers to the minimisation of the environmental impact of batteries 
and accumulators as primary objective of the Directive.  The intention of the capacity marking 
was to provide consumers with information regarding which batteries provide a higher 
performance and longer lifetime thus reducing the overall generation of waste batteries.  

There are basically two types of primary batteries which are used in electrical and electronic 
equipment: 

1. Incorporated batteries: not intended to be removed by the end user for safety, 
performance, medical or data integrity reasons; 

2. Batteries which can be removed by the end user.  

As regards the first group, the battery is already designed to last as long as the product. It is 
doubtful whether a capacity marking is useful.  

As regards the second group, EEE manufacturers are already obliged by Article 11 to 
provide information on the type of the incorporated battery, which should give the consumer 
some indication on which battery is suitable for the appliance. 

                                                
1 Study on „Elements for an impact assessment on proposed options for capacity labelling of portable 
primary batteries in the context of the Batteries Directive 2006/66/EC”, final report 2 June 2010, page 
104. http://ec.europa.eu/environment/waste/batteries/pdf/battery_report_june2010.pdf  
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In general, the information on battery capacity is playing a minor role for the consumer 
purchasing electronic equipment (e.g. when buying a TV, the capacity of the delivered 
batteries for the remote control does not and should not influence the purchase decision as 
the energy consumption of the appliance is more important over the whole lifetime). 

2-  FORMER COMMISSION STUDIES 

Already in its studies from September 2008 and June 2010, the European Commission 
established that it was not possible to compare primary and secondary batteries under a 
single unit as (milli) Ampere hours. Additionally, the studies concluded that there was no 
single unit available to describe the capacity of primary batteries.  Amongst other reasons, 
this can be derived from the fact that primary batteries are used for a vast array of products 
which do request different abilities from a battery and are additionally used in a different 
frequency by each consumer. This basically leads to two options:  

a) Provide users with precise information depending on appliances and user behaviour. 
Such information cannot be provided directly with the product and must be displayed 
separately from the product, e.g. on the company website.  

b) Provide users with broad information based on chemistry as proposed in the study 
from June 2010. It is a more cost-effective and understandable solution, but would 
not supply the consumer with precise information on which battery is more suitable 
for the intended use. 

Regarding the scope of the capacity marking, the 2008 study acknowledged that five battery 
sizes (AAA, AA, C, D and 9V) would represent over 90% of the market and therefore the 
study proposed exempting all other battery types. Further on, the study recommended 
exempting “batteries being sold without packaging with equipment”2 for the simple reason 
that those batteries would not be part of the buying decision of the end-user.  It should be 
noted that the wording is unclear as such batteries are normally not sold without packaging. 
For safety reasons such batteries have an own packaging (shrink wrap, plastic or paper 
bags) within the equipment package. An exemption should therefore better be granted for 
“batteries being sold with equipment”. 

3-  CONCLUSION 

Based on the results of the existing studies and the Directive’s purpose, the members of 
DIGITALEUROPE believe that a capacity marking for primary batteries is not reasonable for 
batteries which are sold together with or are incorporated into electrical and electronic 
equipment.  

                                                
2 Establishing harmonised methods to determine the capacity of all portable and automotive batteries 
and rules for the use of a label indicating the capacity of these batteries. Final report September 2008, 
page 135. http://ec.europa.eu/environment/waste/batteries/pdf/battery_report.pdf  
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ABOUT DIGITALEUROPE 

 

DIGITALEUROPE is the voice of the European digital economy including information and 
communication technologies and consumer electronics. DIGITALEUROPE is dedicated to 
improving the business environment for the European digital technology industry and to 
promoting our sector’s contribution to economic growth and social progress in the European 
Union. 

DIGITALEUROPE ensures industry participation in the development and implementation of 
EU policies. DIGITALEUROPE’s members include 58 global corporations and 34 national 
trade associations from across Europe. In total, 10,000 companies employing two million 
citizens and generating €1 trillion in revenues. Our website provides further information on 
our recent news and activities: http://www.digitaleurope.org 

THE MEMBERSHIP OF DIGITALEUROPE 

COMPANY MEMBERS: 

Acer, Alcatel-Lucent, AMD, APC by Schneider Electric, Apple, Bang & Olufsen, BenQ 
Europa BV, Bose, Brother, Canon, Cassidian, Cisco, Dassault Systems, Dell, Epson, 
Ericsson, Fujitsu, Hitachi, HP, Huawei, IBM, Ingram Micro, Intel, JVC, Kenwood, Kodak, 
Konica Minolta, Lexmark, LG, Loewe, Microsoft, Mitsubishi, Motorola Mobility, Motorola 
Solutions, NEC, Nokia, Nokia Siemens Networks, Océ, Oki, Optoma, Oracle, Panasonic, 
Philips, Pioneer, Qualcomm, Research In Motion, Ricoh, Samsung, SAP, Sharp, Siemens, 
SMART Technologies, Sony, Sony Ericsson, Technicolor, Texas Instruments, The Swatch 
Group R&D Ltd, Toshiba, Xerox, ZTE. 

 

NATIONAL TRADE ASSOCIATIONS: 

Belgium: AGORIA; Bulgaria: BAIT; Cyprus: CITEA; Denmark: DI ITEK, IT-BRANCHEN; 
Estonia: ITL; Finland: FFTI; France: SIMAVELEC; Germany: BITKOM, ZVEI; Greece: 
SEPE; Hungary: IVSZ; Ireland: ICT IRELAND; Italy: ANITEC; Lithuania: INFOBALT; 
Netherlands: ICT OFFICE, FIAR; Poland: KIGEIT, PIIT; Portugal: AGEFE, APDC; 
Romania: APDETIC; Slovakia: ITAS; Slovenia: GZS; Spain: AMETIC, Sweden: 
IT&Telekomföretagen; United Kingdom: INTELLECT  

Belarus: INFOPARK; Norway: IKT NORGE; Switzerland: SWICO; Turkey: ECID, TESID, 
TÜBISAD; Ukraine: IT UKRAINE 
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Annex C  
 

Detailed overview of labelling schemes 

C.1 Energy efficiency label (Directive 2010/30) 

 
 
The label given as an example is the label to be used for television sets. It requires a detailed 
set of information such as: 

- supplier’s name or trade mark 

- model identifier (code) 

- energy efficiency class 

- on-mode power consumption in Watts 

- annual on-mode energy consumption 

- visible screen measurements (inch/cm) 

The legislation also foresees a detailed set of measurements which have to be respected: 

- 60mm × 120mm 

- background: white or transparent 

- colour specifications 

- specific design requirements for each information point 

C.2 Labelling of tyres (Regulation 1222/2009 & Regulation 228/2011) 

 
 
The purpose of this label is to increase the safety and the economic and environmental 
efficiency of road transport by promoting fuel-efficient and safe tyres with low noise levels. 

It applies to C1, C2 and C3 tyres which include tyres mounted on passenger vehicles and 
light and heavy-weight commercial vehicles. 

Three different parameters are being used to grade the tyre: 

- Fuel efficiency: grading scale ranging from A to G 

- Wet grip: grading scale ranging from A to G 

- External rolling noise: expressed in dB linked with a visual indicating three different levels 
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C.3 Energy star 

 
 
This labelling scheme started in 1992 by the U.S. Environmental Protection Agency. It is a 
voluntary labelling program designed to identify and promote energy-efficient products. The 
product specifications are set by EPA based on 

- Product categories must contribute significant energy  savings nationwide. 

- Qualified products must deliver the features and performance demanded by consumers, in 
addition to increased energy efficiency. 

- If the qualified product costs more than a conventional, less-efficient counterpart, 
purchasers will recover their investment in increased energy efficiency through utility bill 
savings, within a reasonable period of time. 

- Energy efficiency can be achieved through broadly available, non-proprietary technologies 
offered by more than one manufacturer. 

- Product energy consumption and performance can be measured and verified with testing. 

- Labelling would effectively differentiate products and be visible for purchasers 

Battery chargers are included in the programme but batteries are not 

Website: www.energystar.gov/ 

C.4 Nordic Swan 

 
 
The Nordic Swan was established in 1989 by the Nordic Council. It is a voluntary labelling 
scheme for consumer products and aims for the 30% best in class 

Requirements are available for both primary and rechargeable batteries. The requirements 
are based on: 

- Environmental requirements 

- Packaging and information 

- Working conditions 

- Efficiency/quality 

- Quality requirements and the requirements of the authorities 

The label can be shown on the product, packaging and marketing material 
Website: http://www.nordic-ecolabel.org/ 
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C.5 EU Eco Label 

 
 
The Eco-Label has been established in 1992 and is a voluntary scheme. The environmental 
criteria determine the awarding of the label which are environmental in nature covering the full 
life-cycle. 

The eco-flower indicates that a given product has achieved the set environmental 
requirements. A wide variety of products and services are covered. Batteries are not included 

Website: www.ecolabel.eu 

C.6 Blue Angel 

 
 
The blue angel is focusing on environmental protection and consumer protection It covers a 
wide variety of products including rechargeable alkaline batteries.  

The requirements for rechargeable Alkaline batteries focus on: 

- charging cycles 

- information on the possibility to recharge batteries 

- avoidance of hazardous substances 

- disposal instructions 

- serviceability 

- battery chargers 

The Blue Angel has expanded its scope to rechargeable batteries 
Website: www.blauer-engel.de 

C.7 Energy Saving Trust 

 
 
This UK scheme sets energy efficiency requirements for consumer products. The scheme is 
managed by the Energy Saving Trust. Batteries are not included in the list of products 

Website: www.energysavingtrust.org.uk/In-your-home/Energy-Saving-Trust-Recommended-products  
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C.8 EcoLogo 

 
 
The EcoLogo was founded by the Canadian government. The products with the EcoLogo label 
fulfil specific environmental requirements 

Rechargeable batteries are included in the list of products (excl. Specialty batteries & for 
original equipment). The requirements are based on performance testing 

Website: http://www.ecologo.org/en/ 
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Annex D  
 

TC35 Chairman letter to SR35 project team 

 

 

 

TO:  Dr. Thomas Dittrich              13 August 2012 

  Convenor CENELEC SR 35 

 
  SUBJECT:  Feasibility of Standardising Capacity Marking on Primary Batteries 

 
  On the 23rd of May 2012, TC 35 members had the privilege of observing during your meeting 

of SR 35 in Vienna, Austria.  TC 35 is grateful for the opportunity to attend/observe this meeting and 

for that we thank you sincerely. 

  As a result of this meeting, TC 35 was given the action of explaining our position with respect 

to the feasibility of standardizing a practical way to mark capacity on primary batteries. 

BACKGROUND 

  TC 35 has discussed and considered the matter of capacity marking on primary batteries for 

nearly seven years.  A letter on this subject was distributed in January 2006 and is attached below for 

your reference. 

      

Capacity Marking 
Requirment - EP Amen

 
You may recall from our meeting this past May that virtually every nuance of this item has been 

considered/included in the TC 35 discussions over these many years.  While there might be some 

value in enumerating all of our numerous internal and external activities, we elect not to do so here.  

You are already fully aware of the comprehensive nature of our work on this subject.  That is good 

enough. 

CURRENT POSITION 

  We understand that portable secondary batteries have adopted a capacity marking scheme 

that is consistent with the applicable IEC standards.   This makes some sense to us because the 

battery capacity loosely correlates with battery performance over a wide range of drain rates.  The 

rate capability of secondary batteries is sufficiently stable to support this fundamental approach to 

battery marking.   

  This is not the case with primary batteries where the rate capability varies widely along the 

drain rate continuum.  We reiterate that there is no one number that can properly describe the 

performance of a primary battery to the benefit of the consumer (value proposition in their purchase 

decision) or the environment (waste stream reduction).  The number of variables that impact battery 
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longevity is so numerous (device drain, battery age, temperature, consumer usage pattern, etc.) that 

anything other than a basic capacity marking tied to chemistry is simply unmanageable and 

confusing. For the sake of discussion, if something complicated and specific were required (recall 

from above that it is not technically correct or possible), the implementation of such a system in the 

marketplace would be a nightmare, impractical, and, frankly, unacceptable.  Can one imagine how 

many times the capacity marking on a battery label and/or package would have to change to keep up 

with the changes to battery performance, device drains in the application universe, and testing in the 

IEC standards?  The accuracy of “on battery or package” information would forever require 

modification, never quite correct, and meaningless against its intent. 

CONCLUSION 

  During our most recent review of this subject (this past May), TC 35 once again validated that 

the only reasonable approach to capacity marking for primary batteries is a simple one that 

differentiates between chemistries.  While even this is not perfect in terms of the value proposition 

for consumers and the volume reduction to the waste stream, it could be directionally acceptable.  

To this point, you may recall seeing some of our recent data looking at brands (unnamed) versus 

drain levels and chemistries versus drain levels.  The primacy of our fundamental technical position is 

and remains solid.  Our fundamental position has not changed for these last seven years.   

  In short, only the simplest system tied to chemistry is feasible for marking capacity on 

primary batteries.   We offer no specific recommendation on how a simple system could be designed 

or implemented.  We know of past proposals that use stars or basic numbers like “1 or 2 or 3” to 

indicate relative levels of performance.   These are interesting.  We trust that SR 35 will keep us 

abreast of developments on the subject topic.  We would like to continue to help and be involved. 

  Further, and in closing, while our technical evaluation is that a simple marking system tied to 

chemistry is feasible, this should not be construed to mean that TC 35 necessarily supports 

implementation of such a system. 

If we may be of further assistance, just let us know. 

On behalf of the TC 35 membership, 

Michael Babiak (Chair IEC TC 35) 

Tsutomu Ishida (Secretary TC 35) 
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Annex E  
 

Embedded letter within TC35 Chairman letter to SR35 project team 

 

 

TO:  Whom It May Concern            13 January 2006 
 
Dear Interested Party: 
 
 SUBJECT:  Proposed Capacity Marking Requirement – EP Amendment 38 
 
 It has come to my attention that the EU is proposing a capacity marking 
requirement for non-rechargeable (primary) batteries as part of the revised Battery 
Directive.  My understanding is that the European Parliament justified inclusion of this 
amendment mentioning that “ . . . the capacity is already given for rechargeable 
batteries, this is not yet the case of non-rechargeable ones.  In order to ensure clear and 
transparent information, consumers should be informed about the capacity of all 
batteries.” 
 
 First, it should be known that the capacity marking of rechargeable batteries 
(secondary) has and is causing much consternation within the industry.  It is well known 
that this marking imparts often meaningless performance information for the consumer 
because it is based on a low drain test protocol when the product, in today’s evolving 
and ever-changing device market, is generally used in higher drain applications.  What is 
more troubling is that the capacity marking for rechargeable batteries has taken on a 
distinct “marketing” tone, especially amongst new entrants to the market and less 
scrupulous manufacturers of rechargeable battery products.  The market has devolved 
to its current state where the capacity marking is always given as the highest value 
possible.  Consumers have been unintentionally and erroneously “trained” to think that 
the higher the marked capacity, the better the expected battery performance.  One can 
easily understand how some less reputable marketers have “hijacked” this capacity 
marking simply to sell more batteries. 
 
 Second, from a historical standpoint, it is worth noting that IEC TC35 (Primary 
Cells and Batteries), as well as other notable national standards such as ANSI (American 
National Standards Institute), have never adopted mandatory capacity markings.  IEC 
TC35 has been writing battery standards since 1950.  The writers of primary battery 
standards have long understood that capacity markings serve no purpose vis-à-vis 
equipment designers, battery manufacturers, or end-users.  The reasons why this is true 
have not changed much over the years and are given below.  In fact, the reasons are 
even more true today than they have ever been. 
 
 Third, primary battery capacity markings would mislead end-users and cause 
market confusion because they can’t account for all the possible applications in which 
the product will be used.  Battery capacity is application specific.  Consider the 
hypothetical example (table) below.  The table shows service tests that IEC TC35 has 
approved for inclusion in the next battery standard for the LR6 battery.  Battery “A” is 
shown as a good general performer across the listed service tests.  Battery “B” is shown 
as a construction tailored to better low drain performance.  Battery “C” is shown as a 
construction tailored to better high drain performance. 
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35/1232/CDV – Approved January 2006 
 
Milliamp-hour (mAh) Capacity (Initial or Fresh) on Various LR6 Service Application Tests 
 

 Radio 
 

 
 
 
(43 Ω) 

 

Remote 
control  

 
 
 

(24 Ω ) 

Motor/Toy 
 
 
 
 

(3.9 Ω) 

Personal 
Cassette 

Player and 
Tape 

Recorder 
(10 Ω) 

CD/MD/ 
Electronic 

Game 
 

 
(250 mA) 

Photo 
Flash  

 
 
 
(1000 mA) 

Digital 
Still Camera 

 
 

(1500/ 
650 mW) 

Battery 
A 

2700 2500 2350 2250 2100 1380 320 

Battery 
B 

2800 2600 2400 2300 2100 1000 180 

Battery 
C 

2500 2300 2200 2150 2100 1500 400 

 
 Based on the way rechargeable batteries have been marked, it is safe to assume 
that Battery “A” would likely be marked “2700 mAh.”  Battery “B” would be marked 
“2800 mAh.”  Battery “C” would be marked “2500 mAh.”  Cost and pricing issues aside, 
which battery would you buy?  Battery “B” has the highest capacity marking, but in one’s 
digital still camera, it is the worst performer!  One would likely not buy Battery “C” at all 
amongst the three batteries listed, yet it is the best performer in digital still cameras!  
As the best battery for all applications, one might select Battery “A” but the consumer 
wouldn’t know this from the capacity marking.  They would know this, as consumers 
have found out for over 100 years, by actually using the product to ascertain the 
performance characteristics that are important to them individually. 
 
 Fourth, primary battery capacity markings would mislead end-users and cause 
market confusion because they can’t account for service retention over time.  This is 
commonly referred to as “shelf” performance.  Once again, consider the table above, 
but for service values after the product has aged for one year at ambient conditions, a 
very real world situation for many end-users.  In this case, Battery “A” shows 95% 
service retention at one year, Battery “B” shows 90% service retention, and Battery “C” 
shows 85% service retention. 
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Milliamp-hour (mAh) Capacity (One Year at Ambient) on Various LR6 Service Application 
Tests 
 

 Radio 
 

 
 
 
(43 Ω) 

 

Remote 
control  

 
 
 

(24 Ω ) 

Motor/To
y 
 
 
 

(3.9 Ω) 

Personal 
Cassette 

Player and 
Tape 

Recorder 
(10 Ω) 

CD/MD/ 
Electronic 

Game 
 

 
(250 mA) 

Photo 
Flash  

 
 
 
(1000 mA) 

Digital 
Still 

Camera 
 
 

(1500/ 
650 mW) 

Battery 
A – 

Marked 
2700, 

95% 
Service 

Retention 

2565 2375 2233 2138 1995 1311 304 

Battery 
B – 

Marked 
2800, 

90% 
Service 

Retention 

2520 2340 2160 2070 1890 900 162 

Battery 
C – 

Marked 
2500, 

85% 
Service 

Retention 

2125 1955 1870 1828 1785 1275 340 

 
Which battery would you buy?  Battery “A” has the highest capacity after one year, but in 
your digital still camera, even with the lowest one year service retention (85%), Battery 
“C” is your best choice!  Also, Battery “B” which actually shows the highest capacity 
marking (2800 mAh) is, clearly, not as good as Battery “A.” 
 
 Fifth, primary battery capacity markings would mislead end-users and cause 
market confusion because they can’t account for service variability due to temperature.   
 
 Sixth, primary battery capacity markings would mislead end-users and cause 
market confusion because they can’t account for service variability due to duty cycle.  In 
the real world, no two consumers use batteries exactly the same way.  Simulated 
service tests are only intended to represent a typical usage pattern.  Real people use 
batteries in an almost so many different ways (on/off), that’s it’s really a disservice to 
present a single capacity marking as a meaningful indicator of performance. 
 
 Seventh, primary battery capacity markings would mislead end-users and cause 
market confusion because they can’t account for service variability due to changing 
equipment and devices.  The drain rates on devices in which batteries are used is now 
changing so quickly that pegging battery performance in specific devices is essentially a 
moving target.  The battery standards writing organizations have long recognized this 
and are simply resigned to doing the best they can to keep up. 
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 In summary, while the writer understands the intent and desire of the EU 
Parliament to help consumers, the proposed requirement for primary battery capacity 
markings would not achieve this for the following reasons: 
 

 they can’t account for all the possible applications in which the product will 
be used, 

 they can’t account for service retention over time, 
 they can’t account for service variability due to temperature, 
 they can’t account for service variability due to duty cycle, and finally  
 they can’t account for service variability due to changing equipment and 

devices. 
 
Furthermore, the rechargeable battery model, instead of being an example of what or 
how to do this, is, in reality, an example of what should not be done.  Many recognize 
that capacity markings for rechargeable batteries are “out of control.”  It is no mistake 
that the primary battery standards have never adopted mandatory capacity markings.  
While very well intentioned, I urge all concerned parties to reject EP Amendment 38. 
 

Most sincerely, 
 

 
 
Michael Babiak 
Chair, IEC TC35 
Chair, ANSI C18 
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Annex F  
 

Contacts established in course of study 

 

 

  

 

 

 

ANEC Mr. Emilien Gasc 

TIE Albert Vallejo 

ECOS Dania Cristofar 

DigitalEurope Sylvie Feindt 

BTHA Jerrie Burnie 

EUCOBAT Peter Binnemans 
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