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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http:/ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This final draft ETSI Standard (ES) has been produced by ETSI Technical Committee Environmental Engineering (EE),
and is now submitted for the ETSI standards Membership Approval Procedure.

The present document was developed jointly by ETSI TC EE and ITU-T Study Group 5. It will be published
respectively by ITU and ETSI as Recommendation ITU-T L.14}0%nd ETSI Standard<ES 203 199, which are
technically-equivalent.

Modal verbs terminology

In the present document "shall", "shall not", tshould”; "should not”, "may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" are to be interpretedas described in,clause 3.2 of the ETSI Drafting Rules (Verbal forms
for the expression of provisions).

"must" and "must not" are NOT allewed in ETSI delivetrables except when used in direct citation.

Introduction

The present document has been developed to-complement ISO 14040 [1] and ISO 14044 [2] for the environmental
assessment of the life cycle impact of ICT goods, networks and services.

The present document defines a set of requirements to reflect the quality that practitioners should strive for. At this
stage some of the requirements put forward here are considered as challenging due to life cycle assessment (LCA) tool
limitations, a lack of data, limitations in data granularity etc. It is thus recognized that compliance to all requirements in
the present document may not be possible at the time the present document is published. However, to foster results of
LCAs becoming more transparent and, for the quality of data and LCA tools to improve over time, the present
document is defining the requirements outlined in the following pages. The present document requires that deviation(s)
from the requirements are clearly motivated and reported. For further details regarding compliance refer to clause 5.2.

The development of information and communication technologies (ICTs) has led to concerns regarding its
environmental impact. Taking into consideration the ongoing efforts within the United Nations Framework Convention
on Climate Change [b-UNFCCC] to combat climate change, ITU-T and ETSI decided to enhance their previous work
by jointly developing an internationally agreed methodology to help the ICT sector to assess the environmental impact
of ICT goods, networks and services.

Unlike many products and services sold in the world today, ICT distinguishes itself by its double-edged nature. On the
one hand, ICTs have an environmental impact at each stage of its life cycle, e.g. from energy and natural resource
consumption to e-waste. On the other hand, ICTs can enable vast efficiencies in lifestyle and in all sectors of the
economy by the provision of digital solutions that can improve energy efficiency, inventory management and business
efficiency by reducing travel and transportation, e.g. tele-working and video conferencing and by substituting physical
products for digital information, e.g. e-commerce.
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These different levels of impact are acknowledged in some academic literature as the three order effects of ICTs:

. First order effects (or the environmental load of ICTs): the impacts created by the physical existence of ICTs
and the processes involved, e.g. energy consumption and GHG emissions, e-waste, use of hazardous
substances and use of scarce, non-renewable resources.

. Second order effects (or the environmental load reduction achieved by ICTs): the impacts and opportunities
created by the use and application of ICTs. This includes environmental load reduction effects which can be
either actual or potential, such as travel substitution, transportation optimization, working environment
changes, use of environmental control systems, use of e-business, e-government, etc.

NOTE: E.g.if an ICT service offers a reduced need for transport, the travel substitution replacing transportation
by car is actual - the car does not run - whereas the reduced need for travel by public transport is
potential - the plane, train or metro is still running if the timetable has not changed. However, the large
scale deployment of video conferencing and tele-working (telecommuting) in the future will likely change
lifestyles and impact on social structure, and while it is expected to substantially reduce traffic volume,
further research is required to assess what the full impact (including rebound effects) will be.

Other effects:

. may include the impacts and opportunities created by the aggregated effects on societal structural changes by
using ICTs;

. may, for some ICT services such as tele-working or video conferencing, include the time gained by an end
user using an ICT service which then may cause additional impact e.g. ad¢isurely drive and economic
activities, which are difficult to track. Such additional imipacts are often défined as "rebound effects".

Most of the benefits of ICTs lie in the second order effects-yia’increased efficiency, transparency, speed of transactions,
rapid market-clearing, long-tail effects and so onThere:are envirohmentalimpacts associated with the first order:
environmental impact of ICT goods, networks and services (hereafter "ICT goods, networks and services (GNS)") such
as resource consumption and carbon emissions durihg manufacturing and the disposal of hardware. Other effects await
further exploration due to the many uncertainties‘involved. Whilethese other effects may be critical in constructing a
more sustainable society, much more researchion this remains to bedone. Thus, the present document focuses on the
first and second order effects. Further research in the area of-othereffects is encouraged.

In constructing a sustainable society from an environmental viewpoint, the negative aspects of ICTs should be
minimized and the positive ones should be maximized, as summarized in figure 1.

ETSI


�C�����Sd����1~�Y����GS2J���X����V'�`��m��
��0�훳�E֝��e���ץ�e�[��v���4�N��@�"��ˆ�Z�>r���%�	���<
��>�U�>��5,

9 Final draft ETSI ES 203 199 V1.2.0 (2014-07)

Whtimization owards hunenfa, Hlaximization trwads
environmentally educ tion achieved | envionmentally
sustainshle KT sechor caused by ICT 3 by ICT | £ sustinable society
Negative asped 13 oh & i ndnd bl Pozitive sapects on environtnd ol
- Consurption of energy - Rematenialization (digitization of infornation)
- Consumption of nataal esources 4 Reduction of moven@gent and tansportation
- Ceneration of waste - Making industygud Liftstyles raore efficient

&ls.

Should epiantifigbeth erod 3 i
E&l AR tifye erpquoniuertal aspec L. ssa0_F

Figure 1: Schematic model forthe'environmental assessment
of\ICT(goods,networks and’services

The first order effect (or environmental load caused by:ICT)can be quantified by performing a life cycle assessment
(LCA). The second order effect (or environmental load reduction achieved by ICT) can be quantified by the comparison
between the ICT goods, networks, and services product system and the reference product system performing the same
function. ‘

To reflect the first two order effects, the present document describes environmental assessments through Life Cycle
Assessment (LCA) which is a systematic analytical method and model by which the potential environmental effects
related to ICT goods, Networks, and Services can be estimated. The present document also gives guidance to the
assessment of software. LCAs have a cradle-to-grave scope where the life cycle stages, i.e. raw material acquisition,
production, use, and end-of-life are included. Transports and energy supply are moreover included in each life-cycle
stage.

ISO has standardized the LCA methodology. In the present document, ICT specific additions to the ISO 14040 [1] and
ISO 14044 [2] standards will be described. As addition to the ISO 14040 [1] and ISO 14044 [2] standards, the European
Commission has published a handbook that gives detailed guidance on all the steps required to conduct an LCA [i.2].
This handbook will also be referred to with special ICT considerations in mind.

The standard is divided into two parts:

. Part I (clauses 5-10) - ICT life cycle assessment: framework and guidance. This part deals with the LCA
methodology applied to ICT goods, networks and services.

. Part II (clauses 11-14) - Comparative analysis between ICT and a reference product system (baseline
scenario): framework and guidance. This part deals with comparative analysis based on LCA results of the
ICT goods, networks, and services product system and the reference product system.

The structure of this LCA methodology specification for ICT goods, Networks, and Services is shown in figure 2. The
figure indicates where specific requirements and considerations apply for ICT goods, networks and services
respectively, and where the same requirements and considerations apply for all of those product systems.
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Figure 2: Structure of LCA methodology specification
for ICT goods, Networks and Services

The structure of both parts is based on ISO 14040 [1] and ISO 14044 [2] in order to support the practitioner and thus
each part is structured in accordance with:

. General requirements: high level requirements of assessmént.

. Goal and scope definition: requirements of the functional unit, system boundaries and data quality.

. Life cycle inventory (LCI): requirements for datascollection, calculation and allocation.

. Life cycle impact assessment (LCIA): requirements for impact.assessment.

. Life cycle interpretation: requirements for the interpretation of results and calculation of second order effects.
. Reporting: requirements for repotting,

Both parts are then divided into applicable sub-clauses, and Rart s additionally structured into the three product
system types, i.e. ICT goods, networks and services as-appropriate.

The present document is intended for LCA practitioners wanting to assess ICT goods, networks, and services impacts
and it will help them to perform and report their LOAs of ICT goods, Networks and Services in a uniform and
transparent manner. It is possible to use the present document to get guidance on what to consider in an LCA on three
levels: ICT goods, Networks and Services:

The following uses of ICT LCA applications are the most frequently used ones, but others may be identified and used as
well:

. Evaluation of product system environmental impact, such as climate change.
. Assessment of primary energy consumption.
. Identification of life cycle stages with high significance.

. Comparisons of specific ICT goods, Networks, or Services under the conditions described in clause 5.3
(Comparisons of results).

. Comparative analysis between ICT and reference product system.
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1 Scope

The present document aims to provide a methodology for evaluating the environmental impact of ICTs objectively and
transparently, and is based upon the life cycle assessment (LCA) methodology standardized in ISO 14040 [1] and
ISO 14044 [2].

The present document can be read by anyone aiming for a better understanding of the specific conditions and
requirements applicable to the LCA of ICT goods, networks and services. However, the present document is especially
intended for LCA practitioners with a prior knowledge of LCA standards, i.e. ISO 14040 [1] and ISO 14044 [2].

The purpose of the present document is to:

. provide ICT-specific requirements, in addition to those of ISO 14040 [1] and ISO 14044 [2], to ensure a
minimum quality of LCA studies of ICT goods, networks, and services; increase the quality of the LCA by
adding ICT specific requirements to those of ISO 14040 [1] and ISO 14044 [2];

. harmonize the LCAs of ICT goods/goods, Networks and Services;

. increase the credibility of LCAs of ICT goods, networks and services;

. increase the transparency and facilitate the interpretationf LCA studies of ICT goods, networks and services;
. facilitate the communication of LCA studies of ICT“goods, networks, and 'services; and

e  provide a methodology for telecommunication-eperaters and service providers to assess the environmental
load of one or more Services carried by theit ICT. Networks.

While recognizing ISO 14040 [1] and ISO 14044 }2], including.annex"A_of ISO 14040 [1] "Application of LCA", as
normative references, the present document will give,generic.andspecific requirements for the LCA of ICT goods,
networks, and services. The document is valid fonall types‘of I€T.goods including end-user goods, and also for ICT

networks and services. Practitioners arg\encouraged to<also consider other environmental aspects in accordance with
ISO 14040 [1] and ISO 14044 [2].

The present document defines a set of requirementsiwhich'reflect the quality that practitioners should strive for. At this
stage some of the requirements put forward here @te considered as challenging due to LCA tool limitations, a lack of
data, limitations in data granularity etc. It is thus recognized that compliance to all requirements in the present
document may not be possible at the time the présent document is published. However, to foster results of LCAs
becoming more transparent and, for the guality of data and LCA tools to improve over time, the present document
defines the requirements outlined in the following pages. The present document requires that deviation(s) from the
requirements are clearly motivated and reported. For further details regarding compliance refer to clause 5.2.

Comparisons between environmental assessments of ICT goods, networks, and services, assessments which have been
performed by different organizations are beyond the scope of the present document, as such comparisons would require
that the assumptions and context of each study are exactly equivalent.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.ctsi.org/Reference.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.
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Normative references

The following referenced documents are necessary for the application of the present document.

(1]

(2]

2.2

ISO 14040 (2006): "Environmental management -- Life cycle assessment -- Principles and
framework".

ISO 14044 (2006): "Environmental management -- Life cycle assessment -- Requirements and
guidelines".

Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]

[1.4]

[i.7]

[i.8]
[i.9]

[i.10]

[i.11]

[i.12]

ETSITS 102 706 (V1.1.1): "Environmental Engineering (EE) Energy Efficiency of Wireless
Access Network Equipment".

European Commission - Joint Research Centre - Institute for Environment and Sustainability:
"International Reference Life Cycle Data System (ILCD) Handbook - General guide for Life
Cycle Assessment - Detailed guidance". First.edition March 2010. EUR 24708 EN. Luxembourg.
Publications Office of the European Union;<2010.

European Commission - Joint Research.Centre - Institute for Enyironment and Sustainability:
"International Reference Life Cycle Bata System (ILCD)*Handbook - Framework and
Requirements for Life Cycle Impaet Assessment Models and Indicators". First edition March
2010. EUR 24586 EN. Luxembourg. Publications @ffice of the European Union; 2010.

ETSI ES 202 336-1: "Enyironmeéntal Engineering.(EE);Monitoring and Control Interface for
Infrastructure Equipment (Power, Cooling.and Building Environment Systems used in
Telecommunication Networks) Part)l: Generic Interface".

Recommendation ITU-T L.1310 (1472012): "Energy efficiency metrics and measurement methods
for telecommunication equipment".

European Commission - Joint Research Centre: "Product Environmental Footprint (PEF) Guide.
Deliverable 2 and 4A of'the Administrative Arrangement between DG Environment and the Joint
Research Centre No N-070307/2009/552517, including Amendment No 1 from December 2010",
Ispra, Italy, 2012.

European Commission - Joint Research Centre "Characterisation factors of the ILCD
Recommended Life Cycle Impact Assessment methods" EUR 25167 EN - 2012 (20/02/2013
updated).

Green House Gas Protocol Corporate Standard, 2006.

ISO 14046 (2013): "Environmental management -- Water footprint -- Principles, requirements and
guidelines".

IPCC (2013): Climate Change 2013: The Physical Science Basis. Clause 8 Anthropogenic and
Natural Radiative Forcing, Appendix 8.A: Lifetimes, Radiative Efficiencies and Metric Values,
Table 8.A.1 p 731-738.

Recommendation ITU-T L.1400 (2011): "Overview and general principles of methodologies for
assessing the environmental impact of information and communication technologies".

ETSI TS 103 199: "Environmental Engineering [EE]; Life Cycle Assessment (LCA) of ICT
equipment, networks and services; General methodology and common requirements".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
activity data: quantitative measure of a level of activity that results in GHG emissions
NOTE: See Green House Gas Protocol Corporate Standard [i.8], clause 2.2.

CO2 equivalent (CO2 €): universal unit of measurement to indicate the global warming potential (GWP) of each of the
seven greenhouse gases, expressed in terms of the GWP of one unit of carbon dioxide. It is used to evaluate releasing
(or avoiding releasing) different greenhouse gases against a common basis

NOTE: See Green House Gas Protocol Corporate Standard [i.8], clause 2.2.
compar ative assertion: See ISO 14040 [1], clause 3.6.

emission factor: factor allowing GHG emissions to be estimated from a unit of available activity data (e.g. tonnes of
fuel consumed, Kwh of electricity, tonnes of product produced) and absolute GHG emissions

NOTE 1: See Green House Gas Protocol Corporate Standard\[:8], clause 2.2.
NOTE 2: E.g. kgCO2e/kWh electricity, kgCO2e/(tonnexkm),

Global Warming Potential (GWP): ratio of the warnling of-the atmosphete’ caused by one green house gas to that
caused by a similar mass of carbon dioxide. GWP is.calculated over a specific’time frame generally 100 years

NOTE: See Green House Gas Protocol Corporate Standard [i.8],.clause 2.2.

Green House Gases (GHG): for the purposes of this methodoelogy,/ GHGs are the seven gases listed in the Kyoto
Protocol:

. carbon dioxide (CO2); methane (CH4);

. nitrous oxide (N20);

. hydrofluorocarbons (HFCs);

. perfluorocarbons (PFCs);

. sulphur hexafluoride (SF6).

. Nitrogen Triflouride.

NOTE: See Green House Gas Protocol Corporate Standard [i.8], clause 2.2.
functional unit: See ISO 14040 [1], clause 3.20.
lifecycle: See ISO 14040 [1], clause 3.1.
primary data: See ISO 14046 [i.9], clause 3.6.1.

NOTE 1: In practice, primary data may be emission factors and/or activity data.

NOTE 2: Primary data includes site-specific data, i.e. data from one specific unit process within a site; and
site-average data, i.e. representative averages of site-specific data collected from organizations within the
product system which operate equivalent processes.

product system: See ISO 14040 [1], clause 3.28.

raw material: See ISO 14040 [1], clause 3.15.
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