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Recommendation ITU-T L.1016 

Method for evaluation of the environmental, health and safety performance 

of true wireless stereo headphones 

 

 

 

Summary 

In recent years, more and more headphones belonging to the group of true wireless stereo (TWS) 

products have become commercially available. In 2019, sales of TWS earbuds surpassed the sales of 

(non-TWS) wireless earphones. 

The advent of true wireless stereo headphones raises the question on their performance in terms of 

health and safety of the user. There is a close link between the health/safety of the user and 

substances used in true wireless stereo headphones. 

The concept of products with minimal substances of concern and the phasing out of harmful 

substances for non-essential uses is one of the key aspects in the European Sustainable Chemicals 

Strategy, which is an important building block towards the goal of zero-pollution, essential for a 

circular economy. While the idea of non-essential uses is somewhat new in EU legislative initiatives, 

it originates from the 1978 US Toxic Substances Control Act and was taken up by other countries 

such as Canada. The concept was finally enshrined in the Montreal Protocol, designed to protect the 

ozone layer. As more and more countries recognize the importance of a circular economy to combat 

climate change, the notion of products with minimal substances of concern is gaining relevance.  

With increasing relevance, the need for a method to compare the environmental, health and safety 

performance of TWS products is rising. Recommendation ITU-T L.1016 aims to establish a 

standardized methodology to evaluate a score of the aforementioned aspects. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 

establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 

these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some 

other obligatory language such as "must" and the negative equivalents are used to express requirements. The 

use of such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may 

involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, 

validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others 

outside of the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

http://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T L.1016 

Method for evaluation of the environmental, health and safety performance 

of true wireless stereo headphones 

1 Scope 

The objective of this Recommendation is to provide a standardized method to evaluate the 

performance of true wireless stereo headphones with regards to compliance with existing 

environment, health and safety regulations and standards.  

Furthermore, this Recommendation suggests a method to evaluate an aggregate score, reflecting the 

overall performance and compliance. 

This Recommendation evaluates the following attributes: 

– Substance health risk 

– Hearing health risk 

– Ergonomics 

– Radio frequency (RF) radiation safety 

– Battery safety 

This Recommendation is applicable to true wireless stereo (TWS) headphones such as smart 

earphones, including headphones and necklace headphones. 

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the 

currently valid ITU-T Recommendations is regularly published. The reference to a document within 

this Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T H.870] Recommendation ITU-T H.870 (2018), Guidelines for safe 

listening devices/systems. 

[ITU-T K.91] Recommendation ITU-T K.91 (2022), Guidance for assessment, 

evaluation and monitoring of human exposure to radio frequency 

electromagnetic fields. 

[IEC 61249-2-21] IEC 61249-2-21:2003, Materials for printed boards and other 

interconnecting structures – Part 2-21: Reinforced base materials, 

clad and unclad – Non-halogenated epoxide woven E-glass 

reinforced laminated sheets of defined flammability (vertical 

burning test), copper-clad. 

[IEC 62479] IEC 62479:2010, Assessment of the compliance of low-power 

electronic and electrical equipment with the basic restrictions 

related to human exposure to electromagnetic fields (10 MHz to 

300 GHz). 
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