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Recommendation ITU-T L.1040

Effects of information and communication technology-enabled autonomy on
vehicles longevity and waste creation

Summary

Recommendation ITU-T L.1040 establishes guidelines and requirements for information and
communication technology original equipment manufacturer vendors providing equipment to
autonomous vehicles aiming to reduce the amount of future e-waste.

Recommendation ITU-T L.1040 analyses the e-waste risks and other sustainability indicators of
autonomous vehicles and proposes how these potential challenges can be mitigated.

Recommendation ITU-T L.1040 utilizes information compiled from stakeholders that can provide
good insights into the specified potential challenge.
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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 1ISO 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/.

© ITU 2022

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

Longevity (durability) is the most important aspect for lowering environmental impact in a circular
economy. At the same time ~80 million new automotive vehicles — electric and others — are sold
annually and ~1 billion are out on the streets. Other vehicles, like fleets of large commercial trucks
and aircraft, account for ~250 million and ~25 000, respectively. All automotive autonomous vehicles
(AVs) contain a significant value — and amount — of information and communication technology
(ICT). The mass of ICT hardware (HW) per vehicle is expected to rise from ~20 kg to ~60 kg for
AVss defined by software (SW) and other e-vehicles. The trend is that several (most) AVs (battery
electric vehicles (BEVs) and others) will be equipped with ICT solutions that make them autonomous,
i.e., they can "drive by themselves". There is a clear risk that the average lifetime of SW-defined AVs
will be much shorter than for ordinary internal combustion engine vehicles (ICEVS). This could lead
to additional e-waste creation.

There are several reasons why SW-defined AVs — usually BEVs — may have shorter lifetimes than
conventional. In general, similar to consumer ICT goods, AV may involve high usability and frequent
updates of both new models and SW. AVs and BEVs usually refer to next generation vehicles using
more functionality than typical ICEVs.

High usability results in high kilometrage, which affects the lifespan of the vehicle. Compared to
ICEVs, AVs and BEVs may provide an easier, less costly, and more comfortable driving experience.
Therefore, private usage daily driving may increase sharply, leading to more wear.

As in the consumer ICT industry, new technologies will likely accelerate the innovation of new
models in the AV industry. Moreover, the design and launch time of AVs may be short. Additionally,
consumers may be encouraged to buy new AV models more often than ICEVs, and this might increase
the amounts of ICT-related AV waste. It has been estimated that 10-12 years elapse before ICEVs
are scrapped but only 4 years for AVs/BEVs. AVs or BEVs may have three times the amount
(~60 kg/unit) of ICT HW as current ICEVs (~20 kg/ICEV unit).

The number of BEVs and fuel cell vehicles put on the market is expected to increase more rapidly
from 2020 to 2030 or 2040 than between 2010 and 2020. In 2040, this may generate an additional 2
to 4 Mt of AV or BEV ICT waste and ~8 Mt battery waste. The model used to estimate certain waste
and greenhouse gases from production of vehicles globally is discussed in Appendix I.

SW upgrades may overtake those of HW. AVs rely highly on the control system, and like technology
upgrades, those for SW may be required in a shorter period, while vehicle HW — such as components,
parts, and sensors — cannot be replaced as easily or as quickly.
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