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1. Introduction

This document is a follow-up to the contribution by Japan entitled “Proposed Basic Evaluation Method for Environmental Impact of Network Infrastructure regarding Deliverable 3 –Methodology–”. It provides details and a concrete method for evaluating the environmental impact of the mobile network infrastructure. The purpose of standardizing the evaluation method is to enable users to quantitatively show their contribution when they use ICT so that they can include the contribution in their activities. Standardizing the evaluation method can clarify the contribution of the ICT sector to other sectors. This will make it possible to study specific measures using ICT to combat global warming.

2. Proposal

Japan proposes the draft Base-Line text shown in the Annex of this document.
ANNEX

Evaluation Method for Environmental Impact of Mobile Network Infrastructure
A.1 Scope

The rapid spread of information and communication technology (ICT) has accelerated the paradigm shift from an industrial society to an information society. ICT has a large influence on the environmental, economic, and social aspects of our lives. To construct a sustainable ICT society, it is becoming increasingly important to consider not only life cycle assessment (LCA) of ICT devices but also of ICT services including the network infrastructure. Against this background, the “Guideline for Information and Communication Technology Eco-Efficiency Evaluation” (hereafter “the guideline”) was published by “The Japan Forum on Eco-efficiency” in March 2006 (http://www.jemai.or.jp/JEMAI_DYNAMIC/data/current/detailobj-2687-attachment.pdf). The guideline aims to provide an objective and transparent tool for evaluating the environmental impact of ICT, which is based upon the LCA that has been standardized in the ISO 14040 series, and for evaluating the eco-efficiency of individuals, businesses, and the whole of society related to ICT. On the other hand, mobile communications has been spreading rapidly in Japan, and wireless networks are changing from 2nd-generation (2G) mobile communication systems to 3G ones.
This document is a draft for standardizing a concrete method of evaluating the environmental impact following the guideline for the network infrastructure.
A.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

[1] Final Report on Focus Group on ICT and Climate Change, Volume I, “Definitions”
[2] Final Report on Focus Group on ICT and Climate Change, Volume II, ‘Gap Analysis”
[3] Final Report on Focus Group on ICT and Climate Change, Volume IV, “Direct and Indirect impact of ITU-T standards”
[4] ISO 14040, “Environmental management – Life cycle assessment – Principles and frame work”
[5] ISO 14041, “Environmental management – Life cycle assessment – Goal and scope definition and life cycle inventory analysis”
A.3 Definitions

Terms used in this report are basically defined in [1]. The following words in this document need to be defined.

(To be added, if necessary)

A.4 Abbreviations

BS
Base station
CO2
Carbon dioxide

DSLAM
Digital subscriber line access multiplexers
DSU
Digital service unit
GS
Gateway switch
HLR
Home location register

ICT
Information and communication technology

IP
Internet protocol
LCA
Life cycle assessment
LS
Local switch
MS
Mobile station
NW
Network

POTS
Plain old telephone service
TS
Toll switch
W-CDMA
Wideband code division multiple access
WPCG 
Wireless protocol conversion gateway
A.5 Methodology for assessing environmental impacts of mobile network infrastructure

An assessment of the environmental impact of the mobile network infrastructure shall follow the basic evaluation method for the environmental impact of the network infrastructure. However, this basic method is mainly focused on the wired network infrastructure. In contrast to wired networks, access network equipment between mobile stations (MSs) and base stations (BSs) is wireless in a mobile communication network. Therefore, the environmental impact of BSs should be allocated corresponding to the functions of the BSs.
A.5.1
Method of allocating environmental impact of base stations

According to the basic evaluation method for the environmental impact of the network infrastructure, in a wired network such as the plain old telephone service (POTS) network and the internet protocol (IP) network, the environmental impact of access network equipment per subscriber is constant regardless of the usage situation because subscribers with always-on connections occupy the access network equipment continuously whether or not they are actually using it. However, the function of a BS has two aspects, as follows.
· Before communication, the mobile network needs to know which base station an MS belongs to. Each MS is registered in a database called the home location register (HLR) at all times even when turned off.

· The other function of the BS is to transmit information to the core network for mobile communication after the HLR has registered an MS. This function works during MS communication.

Therefore the environmental impact of a BS shall be divided into monitoring subscriber locations and communicating as follows.

· The environmental load of BS monitoring of subscriber locations is constant regardless of the usage situation.

· Information is transmitted on radio wave channels during communication, so the environmental load from BS communication changes in proportion to the usage time or amount of information.
In this manner, the evaluation of environmental impact must be divided into a fixed part regardless of the usage situation and a variable part corresponding to the usage situation, which is shown in Figure A.5.1-1. The environmental impact corresponding to the usage time or amount of information of the MS and core network, with the exception of the BS, should be evaluated. This allocation method conforms to the basic evaluation method for the environmental impact of the network infrastructure.
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Figure A.5.1-1
Allocation method of environmental impact from BS.

A.5.2
Example evaluation method for mobile network infrastructure
Life cycle assessment of 3G mobile communication services in Japan is described as an example based on the basic evaluation method for the environmental impact of the network infrastructure and the above allocation method.

A.5.2.1
Objectives and targets of evaluations

The main objective of the evaluations is to provide customers with environmental information when they choose a mobile communication service. In this document, the target was chosen to be a wideband-code-division-multiple-access-based (W-CDMA-based) service.
A.5.2.2
Functional unit
The functional unit of this LCA is defined as “a customer uses the W-CDMA-based service to make or receive voice calls for 1.6 minutes and videophone calls for 1.6 minutes and to transmit 8.1 emails and receive 10.6 emails by packet data communication each day throughout a year”.In this example, the W-CDMA-based service provides both line-switched and packet data communication. As evaluation units, the communication time per customer is used for voice and videophone calls for the line-switching system, and the volume of information transferred per customer in transmitting and receiving emails is used for the packet data exchange system. The communication times of voice and videophone calls are calculated as the average communication times of mobile phone users in Japan from Japanese public reports. The number of transmitted and received emails is calculated as the average numbers for subscribers using data from the web site of NTT DoCoMo, Inc.
A.5.2.3
System boundary
As shown by the evaluation model in Figure A.5.2-1, evaluation targets include equipment and devices for providing the services. This model was established based on actual network facilities on the telecommunication route between Tokyo and Niigata.

The evaluation targets for MSs are cellular phones. Cellular phones are assumed to be on (either fully powered or in standby mode) 24 hours a day, and the time for composing emails was 14.1 minutes per day, which was calculated from a Japanese study report. The time for reading emails was 10.6 minutes per day, assuming a reading time of one minute per email. The lifetime of the usage stage of LCA for the cellular phone is 550 days using the study report data.

The evaluation targets for the core network are local switch (LS), gateway switch (GS), toll switch (TS), wireless protocol conversion gateway (WPCG), and CiRCUS (a general term for a gateway system of the packet data exchange system). This equipment includes devices, cables, and power/air-conditioning facilities. Equipment used for maintenance and user management is not included because its environmental impact per subscriber is very small.
The assessed life cycle stages include production (including construction), use, and disposal/recycling (including removal of facilities) in the life cycle of each facility.
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Figure A.5.2-1
Evaluation model for W-CDMA-based service in Japan.
A.5.2.4
Evaluation procedure

The environmental impact is evaluated by the process sum method (bottom-up approach) referring to generic data (reference unit) about materials composing the ICT devices and about facilities composing the network infrastructure.
A.5.2.5
Results
The results of the environmental impact evaluation of CO2 emissions and energy consumption for the W-CDMA-based service in Japan are shown in Figures A.5.2-2 and A.5.2-3, respectively. “Disposal/recycling” includes the indirect effect of recycling on reducing the environmental impact on society, which is indicated as a negative quantity in the evaluation. When the metal in a product is recycled as pig iron, for example, the environmental impact of lower production of pig iron is added as a negative number to the “disposal/recycling” stage, which is the product of the weight of pig iron obtained from recycling multiplied by the generic data (reference unit) for pig iron in production.

CO2 emissions and energy consumption from the W-CDMA-based service throughout its life cycle are approximately 53 kg-CO2/year/subscriber and 0.57 GJ/year/subscriber (including the volume for recovery by recycling), respectively. The breakdowns of CO2 emissions and energy consumption for this service show that approximately 50% and 64% of the total environmental impact occurred in the production stage, approximately 55% and 45% in the use stage, and about -5% and -9% in the disposal/recycling stage, respectively. These environmental impacts from the W-CDMA-based service mainly came from MSs and BSs. The environmental impacts from MSs mainly occurred in the production stage. The environmental impacts from BSs mainly occurred in the usage stage.
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Figure A.5.2-2
Results of environmental impact evaluation for W-CDMA-based service
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Figure A.5.2-3
Results of environmental impact evaluation for W-CDMA-based service


(energy consumption).
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