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1. Introduction

The Japan Forum on Eco-efficiency published "Guideline for Information and Communication Technology Eco-Efficiency Evaluation" in Japan in March 2006.
http://www.jemai.or.jp/JEMAI_DYNAMIC/data/current/detailobj-2687-attachment.pdf


The purpose of this guideline is to provide objective and transparent tools to evaluate impacts by ICT systems in the environmental loads such as CO2 emission, etc.
This guideline defines a method to evaluate environmental loads caused by ICT systems and a method, an to evaluate environmental efficiency improved by ICT and also describes a general framework, principles and requirements to compare those evaluation results.

This document introduces an evaluation method for the environment loads due to software used in ICT systems based on the scheme described in the guideline.  In concretely, the evaluation methods for the load by procured software and the load designed and produced by the user oneself are proposed. 

2. Discussions
2.1 Software for an ICT system

Software for an ICT system can be classified in four categories by its usage.
(1) User customized software
(2) Package software for business use
(3) Middleware

(4) Operation System (OS)

Of these, an ICT system user often designs and produces user customized software by oneself, or there are many cases to procure commercial software other than it.
2.2 Environment load related to design and production of software
As for software for an ICT system, energy such as electricity and expendable supplies such as paper are consumed when it is designed and produced. They should be evaluated as environmental loads.
2.3　Evaluation method of environmental loads

As for software designed and produced by the user oneself, environmental loads can be calculated by a method to convert the energy and the consumption of expendable supplies used in designing and producing process into it.
On the other hand, there are several methods in case of software procured from other suppliers. The first one is a method to accumulate all of environmental loads from environmental load data offered by the suppliers. The second one is to estimate environmental loads from data offered by some of the suppliers. The third one is to estimate them from the analysis by a table of economical statistics.

3. Proposal 

As for software for an ICT system, expendable supplies such as energy or paper are consumed in its designing and producing phases.
Therefore, in case of the evaluation, it should be considered that the environment loads of designing and producing the software by the evaluation method we introduced here.
-----------------------------------------

(ANNEX attached)

ANNEX

1. Summary of "Guideline for Information and Communication Technology Eco-Efficiency Evaluation"
The rapid spread of ICT (information and communication technology) 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 network infrastructures. Based on 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. The guideline aims to provide an objective and transparent tool for evaluating the environmental impact of ICT, which is based upon the life cycle assessment that is standardized to ISO 14040 series, and for evaluating the eco-efficiency of individuals, businesses, and the whole of society related to ICT. 
http://www.jemai.or.jp/JEMAI_DYNAMIC/data/current/detailobj-2687-attachment.pdf



2. Life cycle stage in “Guideline for Information and Communication Technology Eco-Efficiency Evaluation”
The guideline suggests that environmental impact of ICT should be evaluated by 9 life cycles (Figure 2.1) and proposes the scope of environmental loads considered in each stage and their evaluation method. 

[image: image1.emf]
Figure 2.1: Example of life cycle stages
3. Classification of software to be used for ICT system

Various software products are used for an ICT system. Software to be used for ICT system is classified as the following table 3.1 in consideration for the use and the number of shipment of the software.

  Of these, an ICT system user often designs and produces the user customization software by oneself, and there are many cases to procure commercial software other than it.  The guideline supposes that Design/Development/production stages should be considered in the case of software to be designed and produced by ICT system user and Procurement stage should be considered in the case of commercial software products.

Table 3.1: Classification of ICT software and the environmental impact of each type

	Type
	Classification
	Category
	Environmental impact through production

	1
	Individual software

(for individual part)
	Software customized for users
	1

	2
	Software infrastructure 
(for general purpose)
	Business packages 
(e.g. system software for electronic application)
	1/L

	3
	
	Middleware 
(e.g. information system management, database and others)
	1/M

	4
	
	Operating system
(e.g. Unix and Windows*)
	1/N


* UNIX is a registered trademark of The Open Group in the United States and other countries. Microsoft is a registered trademark of Microsoft Corp. in the U.S. and other countries.

4. Constitution of software to be used for a ICT system

It is often that various software products are used by constitution showing in figure 4.1 by an ICT system.
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Figure 4.1　Constitution of software to be used for an ICT system (An example) 

5. Environmental load of software

The following items are nominated for an example of the outbreak factor of the environment load related to design and production of software.
 (1) The electricity consumption such as computers, communication equipments and printers, etc. 

 (2) The electricity consumption of air conditioning and illumination 

 (3) The consumption of the expendable supplies such as paper or printer toner 

 (4) Recycling and disposal of the waste

These environment loads occur in not only the software to design and produce by oneself but also the software to be procured in the suppliers. Therefore, about all software to use for an ICT system, it is necessary to evaluate these loads.
6. Evaluation method of environmental load of software

We describe an evaluation method of the environmental load with the design and production of software.
6.1 Environmental load evaluation method of the software to design and produce by oneself
We can find an environmental load evaluation method of the software to design and produce by oneself from energy and the expendable supplies used for the period of the design and production of the software. There are power consumptions of a computer and communication equipments to affect the development directly, air conditioning and illuminations. The expendable supplies include complete sets of them such as printer toners and paper of the document to make with designs.
We can calculate the quantity of environmental load of the software to design and produce by oneself by adding up the consumption of these environment load factors. We show it in expression 1.
　　Ea＝E1+E2+E3+ --------- +En   (Expression 2）

           Ea：Quantity of environmental load with the design and production of software (CO2 emission etc.)

           E1、E2、E3、En：Quantity of environmental load every environmental load factor( consumption load of power and paper etc. (Converting it into CO2)

6.2 Environment load evaluation method of software to be procured 

The following methods are utilized to calculate environmental load to occur with design and production of software to be procured.

6.2.1　When we understand quantity of environment load of all software
When a value of the environmental load with the design and production of all software to be procured is available from the suppliers, we add up quantity of environment load of the individual software (Expression 2).

　　Eb＝O＋B1＋B2＋M1＋M2   (Expression 2)

  Eb：Quantity of environment load of all software (CO2 emission etc.)

   O、B1、B2、M1、M2：Quantity of environment load of the individual software to be procured (CO2 emission etc.)

6.2.2　When we understand only quantity of environment load of some software
When quantity of environment load of some software is offered from the suppliers, we can estimate the total quantity of environmental load of all software from the amount expressing scale of the software such as selling price and from quantity of its environmental load (Expression 3).
The selling price may not be in direct proportion with environmental load in the design and production process, but can think it to be almost in a correlation. In addition, it is desirable to use data of the software of the same type expressing in table 2.1 when we estimate quantity of environment load of the software.
　　Eb  ＝（W／ｗ1）×S1　（Expression 3）

       Eb：Quantity of environmental load of all software (CO2 emission etc.)

       W：Total amount expressing scale of software to be procured (selling price etc.)

       ｗ1：Amount expressing scale of software well-known quantity of environmental load (CO2

                emission etc.)

        S1： Quantity of the environmental load of software (w1) well-known quantity of  

                environmental load (CO2 emission etc.)

（Calculation example）

　　S=（100／2 ）×300　＝1,500  kg-CO2

W＝10M￥　　w1：2M￥　　S1：300kg-CO2

6.3　A method with a Input Output Table for Environmental Analysis

We can calculate it from the unit environment load emission (kg-CO2/yen in the case of a CO2 emission) of information service business of the table of economical statistics and the total sum (the yen) of software to be targeted (Expression 4).

S＝ｗ1×k　    　Expression 4

       S: Environmental load with the design and production of software (kg-CO2)

       ｗ1: Price of software to be targeted (yen)

        k: The unit CO2 emission of information service business（kg-CO2/yen）
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