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Abstract (500 words):


Information and communication technology (ICT) services are expected to offer convenience and help us to lead environmentally friendly lives. In other words, ICT services have the potential to reduce social environmental burdens by replacing physical traffic, optimizing traffic systems and/or supply chain management, and dematerializing information distribution. But ICT services also have negative environmental effects, such as increased energy consumption and e-waste problems. Moreover people may use the time or money saved by using ICT services for environmentally negative activities and thus induces additional environmental burdens. Moreover ICT services cannot be a perfect replacement for conventional services and simple comparisons of ICT services and conventional services can be misleading.

Therefore we propose a new environmental assessment technique for ICT services based on the LCA method that considers ripple effects and performance indicators. That is (1) the direct influences of ICT services are evaluated by the LCA method, (2) the substitute effects of transformation are estimated by the LCA method (3) the environmental ripple effects are included by widening the evaluation boundary, and (4) the total burden is modified according to the performance indicators. Environmental ripple effects are defined as ‘induced actions or changes in behavior caused by ICT services and related to the environment’. In the case of videoconference, they consist of (a) the style of a meeting, which may include the number of participants, the meeting time, paper consumption, and beverage consumption, (b) alternative activities, which can include other work, returning home early, attending new videoconferences, (c) accompanied activities on the road, which may involve eating out, buying souvenirs, reading magazines, and beverage consumption and (d) extra money that may be used for other purposes.  On the other hand, the performance indicators consist of subjective and objective components related to such factors as user satisfaction, achievement degree of meeting, and incentives for meetings.

As a case study the new method was applied to a videoconference.  Quantitative data were collected through more than 1000 questionnaires and an experimental videoconference simulation. Our tentative study results showed that one person’s business trip was reduced by 3.5 hours (average) and 73% of this saved time may be used for other jobs. The consumption during the business trip, such as about $10 for souvenirs and 1.3 copies of magazines, can be reduced. Otherwise about $1200 was saved in terms of meeting expenses after deducting the cost of the videoconference. The total CO2 emission induced by the ripple effects amounted to 50 kg-CO2 for one videoconference. This is about seven times the CO2　emission from a videoconference. The performance indicator was only 60 points when the face-to-face meeting performance was assumed to be 100 points. This difference could be eliminated by newly induced face-to-face meetings and/or additional videoconferences. The effect of an additional face-to-face meeting is estimated to produce almost the same amount of CO2 emission as one videoconference.

 
The use of these two concepts, ripple effects and performance indicators, to modify the ICT service LCA, is expected to improve its social acceptance. We will provide further details at the conference. 
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