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Cost Down, Environment Up

How to leverage Green I'T to achieve sustainable cost savings

Organizations may be tightening their belts in current economic times, but green IT’s global momentum shows no sign of
slowing down, according to the Arthur D. Little market survey in January 2009. The CIO must combine Green IT initiatives
with cost improvement programs to convince executive management. Savings potentials of Sustainability IT programs are
in the range of 6 to 11% of total IT costs.

General environmental issues

Over the last decade the widespread use of ICT, especially end-
user devices, data centers and telecommunication networks, has
significantly increased greenhouse gas emissions. By 2020, the
ICT industry will be among the biggest greenhouse gas emitters.

PCs, laptops and mobile phones pose substantial environmental
problems along the entire lifecycle, from their production to
their disposal. IT energy consumption is rising, putting additional
pressure on already overstressed electric grids and resources.

Data centers and servers, in particular, contribute to the surge in
energy consumption in the ICT sector. 2.2 million server consum-
ed approximately 10.1 TWh in 2008 in Germany. This is equal to
four mid-sized coal power plants. Research institutes estimate the
energy consumption to rise to reach 12.9 TWh by 2010.

Companies and society alike are obliged to minimize ICT's
environmental impact. By improving energy efficiency, lowering
greenhouse gas emissions, and using less harmful materials
firms can help to create a more sustainable environment.

The carbon footprint of ICT

The total carbon footprint of ICT (PCs and peripherals, telecoms
networks and devices and data centers) amounted to 830 million
tons of CO,. This represents 2% of total man-made CO,
emissions. Carbon generated by ICT materials and manufacture
accounts for 26% of ICT CO, footprint, the remaining 75% result
from the use of ICT. Annual growth for ICT CO, is expected to
amount up to 6% until 2020.

The highest growth in ICT emissions is expected to come from
China, India and other developing countries. Today, only 10%

of the Chinese population owns a PC. By 2020, seven out of
ten Chinese will own a PC. This indicates an ownership level
comparable to the U.S.

Just one of ten people in China own a PC today — by 2020

that figure will have grown to seven in ten, being comparable

to ownership rates in the US today. Similar developments are
expected in the whole ICT sector for most developing countries.
By 2020, developing countries will be responsible for more than
60% of world wide ICT carbon emissions.

Energy efficiency optimization helps to cut costs
significantly

By implementing energy-saving measures companies can save
on average 20% of their energy costs.

In the face of the current economic downturn, a sustainable IT
strategy offers a tremendous opportunity to leverage reduced
budgets and minimize the total cost of IT ownership.

The Arthur D. Little's 3-Level Sustainability Model for IT shows
efficiency optimization options on three different levels of
abstraction. (see figure 1 overleaf)

Trends and demands of sustainable ICT

As a business enabler, ICT must meet corporate expectations.
ClOs need to be familiar with the following trends.
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Figure 1: Our 3-Level Sustainability Model for IT support to identify several options for cost saving initiatives

3-Level Sustainability Model for IT: Options of efficiency optimization
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Companies and customers demand fast and convenient IT
services at a low price and 24/7 availability.

Because the need for processing power will increase
markedly in the next five years, we will see the re-modeling
of existing data centers as well as a building boom for new
data centers.

TCO calculation for new IT investments need to reflect
energy consumption as a significant contribution for budget
allocation.

Shift from “One-Server for One-Application”-philosophy
towards cost-efficient virtualization infrastructure.

Availability of new technologies support continuous
monitoring of energy consumption which leads to decrease
of current IT operating costs.

Global push of relocation or consolidation activities of data
center operations towards low cost countries.

Taking into account these developments ClOs have to design a
balanced ICT operations strategy that will meet the objectives of
all stakeholders.

Measuring sustainable IT

During the design of the ICT operations strategy ClOs must de-
cide how to control energy cost without affecting negatively the
delivery of critical IT services. This requires metrics to be in place
that allow for the continuous monitoring of data centers’ effective-
ness and efficiency. These metrics need to capture and quantify
work output of a data center in relation to the amount of specific
resources expended. Such frameworks have been developed and
are now in place the ICT industry. (see figure 2 overleaf)

These metrics build the cornerstones to determine whether a
data center is being operated in a power-efficient manner. The
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PUE (Power Usage Effectiveness) value is a compelling way to
measure energy efficiency in data center facilities because it
offers our industry an apples-to-apples comparison similar to the
miles-per-gallon.

CIO agenda — Which actions to take?

To satisfy all stakeholders and nourish company profits ClOs
need to have answers to rising energy consumption and
growing environmental concerns. To tackle these demands we
at Arthur D. Little put the focus on the following three levels:

A) Level 1: Redesign of ICT operations strategy

ClOs need to be prepared to rethink most of their [T Operations
activities and to enforce systematic controls which ensure that
defined goals are reached. Enforcing this “sustainable” mandate
requires a comprehensive strategy shift that addresses both oppor
tunities and risks associated with becoming more sustainable:

m  Perform Sustainability Benchmark for current energy
efficiency and performance of ICT operations.
Assess energy black holes caused by data centers, networks
end-user devices.

m  Develop an energy dash board to monitor energy efficiency
in ICT.
Evaluate 'best-fit" virtualization strategies.

m  Evaluate ICT policies and processes in terms of level of
support for sustainability goals.

B) Level 2: Virtualization of ICT-infrastructure

a. Consolidating physical server hardware and increasing

storage efficiency

The number of servers in data centers has increased six-fold
to 30 million in the last decade while aggregate electricity



A'tl‘lr D Litue Information Management Viewpoint

Figure 2: Framework of key metrics to support sustainable IT initiatives

Key metrics for sustainable IT
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use for servers doubled between 2000 and 2005. There is b. Introducing of desktop virtualization concepts
starting to be a growing awareness to consolidate physical
server parks by hosting multiple virtual servers on a smaller
number of more powerful servers. Increasing not only servers'
utilization, companies can also save up to 856% of their energy
consumption. (see figure 3)

Desktop virtualization or thin computing is per se
“sustainable’ Thin Clients and high-end servers offer
centralized management and on-demand provisioning of
resources compared to traditional client-server concepts. The
introduction of virtualization concepts for desktops can thus
translate into energy savings of up to 45%. (see figure 4)

Figure 3: Action #1: Server consolidation & storage efficiency
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Effective air distribution has a significant impact on energy
efficiency and equipment reliability. Air cooling improvements
may include a cooled air short-circuit to air conditioning units and
openings in racks to allow the air to-pass from hot areas to cold
areas.

Innovative solutions such as “Hot-cold aisle arrangements”
allow companies to minimize the mixing between cooling
air supplied to the IT equipment and hot air emitted from the
equipment.

Arthur D. Little’s value proposition —
3-Level Sustainability Model for IT

Because ICT leaders must achieve cost effectiveness and
improve their company’s image, sustainable IT has increasingly
been in the spotlight. However, most ICT organizations lack the
methodology, experience or perspective to undertake the self-
assessment and to develop a “sustainable” action plan.

We at Arthur D. Little have supported a large number of

our clients across all industries to assess their situation on
sustainable IT and improve their budget situation by following
this successful approach:

m  Perform a “sustainable ICT" benchmark based on our
Arthur D. Little's 3-Level Potential Model .

®m |dentify gaps towards the ‘best-fit’ to-be scenario.

= Evaluate pain points and cost drivers of your ICT data
center(s).

m  Develop a target scenario taking into consideration industry
benchmarks on sustainable IT and our best practice input on
data center operations.

m  Define and prioritize the defined actions with realistic
timeframe and measurable targets.

m  Establish energy dash boards and continuously monitor
budget awareness and sustainability targets within ICT
organization.

This approach indicates saving potentials in terms of energy
consumption and process improvements achievable through
implementation of best practices in design and operation of data
centers.

Information Management Viewpoint

Contacts

Dr. Fabian Démer

Director

Information Management Practice
+49 611 7148164
doemer.fabian@adlittle.com

Hans-Peter Erl

Principal

Information Management Practice
+49 89 38088778
erl.hanspeter@adlittle.com

Davide Vassallo

Director

Sustainability & Risk Practice
+39 06 68882311
vassallo.davide@adlittle.com

Additional author is Bernhard Haas
(Specialist Telecoms, Information, Media & Electronics Practice
Vienna Office, Austria)

Arthur D. Little

Arthur D. Little, founded in 1886, is a global leader in
management consultancy; linking strategy, innovation

and technology with deep industry knowledge. We offer
our clients sustainable solutions to their most complex
business problems. Arthur D. Little has a collaborative
client engagement style, exceptional people and a firm-wide
commitment to quality and integrity. The firm has over

30 offices worldwide. With its partner Altran Technologies
Arthur D. Little has access to a network of over 16,000
professionals. Arthur D. Little is proud to serve many of the
Fortune 100 companies globally, in addition to many other
leading firms and public sector organizations. For further
information please visit www.adl.com
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