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11) Short Summary: In this study we investigate strategies and technical approaches to foster
more energy-efficient and environmentally sound planning, building, and operating of data cen-
tres. We also formulate policy recommendations on how to integrate the findings into the legal and
regulatory framework.

12) Keywords: Economics, Engineering Sciences, Environmental Sciences, Information Science

13) Project description:
Approach and methodology

Energy-economic and policy aspects of these three issues are studied. The energy analysis is focu-
sed on data centres and similar activities in the ICT-sector, but the outcomes relative to the central
infrastructure of the buildings are valid for all kinds of high electric load buildings. The policy ana-
lysis takes a more general approach and the findings can be applied to all large energy consumers.

Energy efficiency in data centres

In the absence of an adequate indicator for the service delivered by data centres, energy efficiency
is measured by the coefficient of energy efficiency (CEE), a two-step measure of the fraction of
the ”useful” energy:

CEE = C1 * c2 = ( U / T ) * (u / U), with

T ... total electricity consumption of data centre
U ... total el. consumption of ICT-equipment
u ... ”useful” el. consumption of ICT-equipment

Policies to foster energy efficiency in data centres: Existing voluntary approaches - ”Energiemodell
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Zürich” and the ”Energiemodell Schweiz” - are evaluated. This approach, ”voluntary agreement
on target values”, is compared to the actual situation in Geneva that concentrates more on the pro-
cedure to be followed. It is also compared to other scenarios characterised by a higher degree of
intervention.

Results

The detailed analysis of the technical-economic feasibility showed that C1, the first component
of CEE, is a good choice to describe the energy efficiency of a data centres central infrastructure.
It can be used in the construction-permission process and in the follow-up monitoring process.
The second component of CEE, C2 measuring inefficiencies in the ICT equipment, can be used to
monitor the inefficiencies in the ICT equipment. But the uncertainties are still too important to use
C2 as an indicator leading to a target value or even a constraining standard.

Voluntary policy is the essence of scenario S2. It fits well in the actual policy ”environment” in
Switzerland (cf. voluntary agreements for CO2 reduction) and in the initiated legislative reforms
in Geneva, and can be implemented immediately. More constraining policies (S3, S4) are investi-
gated regarding the central infrastructure. A comparison shows an obvious advantage of S3 and S4
regarding effectiveness, but the political obstacles and the time needed to prepare and implement
these policies are probably rather important. Furthermore, additional administrative resources as
well as a cultural change within the ScanE are pre-conditions for more constraining policies.

The conclusions of the policy analysis are not restricted to ICT companies. The different sce-
narios can be applied to all important energy consumers in all economic sectors - provided that
adequate indicators for energy efficiency can be defined and determined.
Seventeen recommendations grouped in four topics are formulated. These topics are:

- Transfer of the accord into an institutionalised legal and regulatory framework

- Energy-efficiency policies for all large energy consumers

- Preconditions, pre-requisites

- Operational design of voluntary energy policies

In a final outlook it is recalled that the future electricity demand of data centres is uncertain,
but that electricity demand will grow substantially for ICT in general. Nevertheless, electricity for
ICT will remain in the coming years a small fraction of total energy and electricity consumption
in Geneva. In order to reach the goals set by the energy policy in Geneva, it is most important to
involve all economic activities and all energy-consuming processes and equipment in a process
aimed at a more energy-efficient economy.

These findings were published in Aebischer et al. (2003).

On behalf of the Canton of Geneva an update of this report was done in 2007: Aebischer (2007). A
metering concept was elaborated in 2008 by Maucoronel and Willers (2008). The definition of the
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indicator C1 to measure the efficiency of the infrastructure and the metering concept were proposed
to be used by the Code of Conduct for Data Centers, a project initiated by the European Commis-
sion: http://re.jrc.ec.europa.eu/energyefficiency/html/standby_initiative_data%20centers.htm
The efficiency indicator was taken over with a new name: DCiE (Data Center Infrastructure Effi-
ciency). The Code of Conduct does not yet have a measurment concept.
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