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Benchmarking the Environmental Impact: How Green is Your IT?

Thinking Green is Here to Stay'

Global Pressure For “Greening” Industry Will Not Go Away

* A Significant Cut In Carbon Emissions And Waste Will Demand Doing
Different Things, Not Just Doing Things Differently.

* The Leaders In A Low Carbon Economy Will Need to Think And Act
Differently....

+ ...And ICT Has A Central Role In Influencing CO, Emissions And Waste
Both Directly and Indirectly
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Pressure for Greener ICT (Information & Communications Technology) is mounting. There is mounting international pressure to
address all the issues around carbon emissions, global warming, pollution and waste. Government and EU legislation is
progressively introducing stricter targets and timescales around vehicle emissions, office emissions, water consumption and waste
disposal. Greater regulatory compliance is here to stay. This will not let up, it is not a fad, it is a global lifestyle change.

ICT has been estimated by Gartner to contribute directly some 2% of all global CO, emissions into the atmosphere. There are 1.5
billion PCs switching on around the world every day, and this number is increasing rapidly. The power consumed, not only in using
these PCs, but embodied in their design, manufacture and distribution is enormous. Some 1bn tonnes of CO, originate from ICT.

And everyday we dispose of or replace some half a million PCs, 22,000 servers and 1.5 million mobile phones, amongst other ICT
devices. These contain non-biodegradable metals, plastics and other toxic and hazardous materials.

ICT is responsible for up to 50% of power consumption in many organizations, and contributes significantly to office emissions and
air conditioning requirements. Furthermore, data centres drive over 25% of ICT emissions.

But, perhaps more significantly, ICT also exerts significant influences over the other 98% of global emissions through
computerised systems and controls such as transport optimisation software, manufacturing process monitoring, environmental
controls, travel substitution (videoconferencing), home working (reducing the commute) and so on.

ICT can and must take a leading role in reducing business and government emissions and waste.

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
proprietary or otherwise legally protected, and it may not be further copied, distributed or publicly displayed without the
express written permission of Gartner, Inc. or its affiliates. © 2007 Gartner, Inc. and/or its affiliates. All rights reserved.
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Benchmarking the Environmental Impact: How Green is Your IT?

So What is Driving the Interest in/Green/IT
— And Why Does It Matter To Me ?//////

ICT Cost Savings

Humu Comtort Protessicrats
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UROWSKI Conshruction Products
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******** Trex

Competitive advantage
in seeking to win
government contracts

Gartner

Compliance to targets
for CO, emissions,
water consumption,
waste disposals etc.

So what is driving this ubiquitous need for Greener ICT ?

v' Compliance Requirements

As far back as 2001, Sony were finding out the price of failing to take environmental legislation seriously. They found that a
Playstation lead circulated in Europe contained cadmium levels far in advance of EU limits. Result ? 1.3 million Playstations
recalled along with 800,000 accessory packs, at a total cost to Sony of around $93m. Legislation is here to stay, ignore it at your
peril, if you don’t prepare now, your business, your government, your global partners will insist you do it later, at higher cost, or
choose not to partner with you at all.

v’ Cost of Power, Heating, Cooling, Air Conditioning, Water

Oil is now over $110 per barrel compared to $10 a decade ago, and we have already reached some limits in terms of extraction
rates and generating capacity, whilst global demand continues to rise. Data centre energy costs per square metre are some 10 to
30 times that of office space, and power consumed in data centres has doubled in the past 5 years. This is a major cost issue for
businesses and government alike. Energy efficiency is rising to the top of the agenda. Japan is estimated to have improved energy
efficiency by 35% after the 1973 oil crisis (when prices quadrupled in just 18 months) - and they have reaped the benefits in terms
of the knock-on effects of this on their productivity and competitive advantage since (e.g. in the world steel industry).

v  Environmental targets (Corporate Social Responsibilities / Sustainable Operations Plans)

From Kyoto on down, nations and groups of nations are setting targets for reduced emissions of GHG, carbon, lower water
consumption, less waste, and more re-use and recycling. And these are serious targets. For exampleThe Climate Change Bill in
UK aims to reduce carbon by 60% between the baseline of 1990 and year 2050.

v Market Differentiator (especially for service and hardware providers)
Leading to a de facto standard for supplier / product selection, and de facto differentiator for corporate image, advertising etc

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
proprietary or otherwise legally protected, and it may not be further copied, distributed or publicly displayed without the
express written permission of Gartner, Inc. or its affiliates. © 2007 Gartner, Inc. and/or its affiliates. All rights reserved.
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Key Issues

« How Can IT Leaders Drive the Green Agenda With or
Without Corporate Sponsorship and Still Deliver Business
Value?

« How Can Green ICT Policies Contribute Significantly to
Corporate Targets, Make the Office a Better Place to Work,
and Still Save Money ?

« Where And How Should You Focus Your Efforts To
Optimize Your ICT Equipment, Using The Green Agenda
To Obtain Buy-in?

Business Value: IT leaders can save money (yes, really), comply with
regulations and reduce CO, emission by adopting the green agenda.

First mover advantage will yield lower IT operating costs with reduced
risk as well as positioning for consumer and government demands.

Gartner

The good news for CIOs is that Green ICT is not incompatible with cost savings. Many of the aims of Green ICT — reduction in
power consumption, reduction in waste disposals, more efficient systems — are delivered precisely by those strategies that will
also deliver cost savings. There are many “quick wins” for those who are starting out on this journey and, although there may be
investments needed for some of the longer term initiatives in developing more sustainable systems, they are ultimately
designed to make overall cost savings.

Gartner Consulting have been involved for the last 9 months in developing and piloting an innovative Scorecard that takes a
holistic view of the whole subject of Green ICT. The intention of this prototype study is more about raising awareness of all the
factors that should be taken into consideration when planning your Green ICT strategy, but it also offers an insight into how
“green” are many current organizations and government departments, and how far they have still to go. The analysis covers :
 Corporate Sponsorship of “Green” — is the “green” charter something no-one reads, or a beacon ?
» Green ICT Policies — influencing employee behaviour, procurements and making the office a better place

» Technology Optimization — getting “more for the same”, or “the same for less” — both “green” and cost

The questionnaire upon which much of this paper is based was developed in association with the CIO Council’s “Green IT
Delivery Unit” — a pan-governmental body in the UK. Many UK government departments were early adopters of the
methodology used to assess the maturity of Green ICT across both commercial organizations and government departments.

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
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Key Issues

 How Can IT Leaders Drive the Green Agenda With or

Without Corporate Sponsorship and Still Deliver Business
Value?

Gartner
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The Green ICT Balancing Act

CSR policies dictate direction ‘ D
Executive support drives organizational
Strategic behaviors & KPI's report on performance -
and governance to track improvements
Wrap change programmes in the green
agenda to implement changes in business & - Lead change
behaviors that have been difficult in the past
IT needs to put its own house in order and .
position itself to become a leader in the - Provide tools
organization for green
Provide

‘ manage
insight
- Lead change

Gartner

o Strategy

* IT Policies
* Equipment

Directional

Operational

Like many challenges to the CIO, managing “green” objectives and cost / performance objectives is a balancing act. There are no
“one size fits all” solutions, although many strategies may be applicable to the majority of organizations, and should be considered
if they are feasible.

For example, ICT-enabled homeworking is a “green” objective — but may not appeal to all enterprises. The vehicle emissions and
time saved in eliminating “the commute” everyday will be significant. Although there may not be overall savings in power
consumption — simply a shift from office to home — more flexible working practices may also result in net savings to business costs
from reduced office space requirements. But it may not suit the business processes, and may impose management challenges to
monitor completion of work and office productivity.

Similarly, reducing ICT waste by keeping devices longer may result in higher than necessary power consumption due to the fact
that older equipment is generally less energy efficient. This equation needs to be optimized.

It is important for CIO’s to balance where they put their energy — between lobbying the business to drive “green” improvements
and cost savings, corporate social responsibilities and sustainable development policies will only increase — and leading by
example through ICT policies to align to or drive these corporate initiatives.

ICT's existing and potential influence for reducing the environmental impact (and cost) of business operations and products and
services is substantial. The discussion and analysis of this will heat up during the next 12 months and beyond, so much of that
potential benefit relies on behavioural and policy issues. The CIO can influence the overall organization’s “green” initiatives in a
variety of ways — through direct technology efficiencies and lower ICT costs, through employee behavioural changes enabled
through ICT, and through strategic policies which can drive the enterprise through measurement and reporting.

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
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Corporate Social Responsibility H A

Pointing The Way To Green ICT?//////

Business Leaders Need To Wake Up And Smell The
(Fair Trade) Coffee.... There Is Still Some Way To Go

Environmental Management
System

Ecology Local Community Carbon Emissions Policy

Building Standards

Energy Efficiency

Staff Awareness

Waste Management
Source : Gartner Consulting
Green ICT Scorecard :

Water Consumption 0% = No policy statement

50% = Policy + Action Plan

Best in Class === North America === Europe

100% = On target and on time

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

The level of corporate sponsorship of “green” within the organization or government department — will set the tone for how ICT
must contribute. If the business leaders are not interested, the CIO may feel like a lone voice in the wilderness in trying to push
through “green” strategies for the enterprise as a whole. However, money talks, and if you can demonstrate that green is also
lower cost — in both short term and longer term, the business leaders will listen.

And they need to listen, because regulatory compliance will become more and more of a fact of life for business.

For ICT suppliers and vendors, and many non-ICT vendors as well, demonstrating their “green” credentials will become an
absolute business imperative because it will increasingly become a key selection criterion in major procurements — particularly by
government departments and agencies initially, but subsequently for all major organizations. “Green” is already fast becoming a
source of competitive advantage between vendors.

Measurement of C0O, and GHG, and policing of waste disposals, has become commonplace in the past 2 years compared with a
decade ago. A browse through the amount of environmental legislation enacted in the past decade is eye-opening. The number of
public press statements dealing with or mentioning corporate environmental targets has simply exploded in recent years, and
public and corporate awareness of these issues, and support for or involvement in government led initiatives, has also increased
beyond measure — especially in Europe.
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Green Governance

...But The ICT Organization Is Often Showing The Way

The breadth and range of corporate
policies on sustainable development
and environmental responsibilities is
only relevant if the organization takes
them seriously :

* “Green” Champions

* Environmental Impact Assessments
* Measurement of CO, and Waste

Governance Rating

» Targets and Timescales
* Regular Audit and Review
» Staff Awareness Training

North America Europe

‘lGovernance EMaturity O ‘

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

A third of enterprises on the Gartner Green ICT database have either no corporate “green” champion, or it is allocated at a
relatively unrecognized, unofficial or junior level. Relatively few commercial organizations surveyed had a director at board level
with responsibility for sustainability targets, the most senior “green” champions mostly being found in government.

However, two-thirds of respondents reported that there was an appointed champion of “green” issues within the ICT organization,
and 21% already had some degree of measurement of “green” indicators in place. ICT already seems to be showing the way
towards “green” in a lot of enterprises.

However, things can still be improved, there are still around 60-70% of IT organizations who have not yet created an ICT
Sustainability Plan, much less aligned it with any corporate targets. Such a plan needs to include :

A review process for green targets — how often and how deep
« Some formal staff awareness training of power management and other green issues — this is currently very low

« A system for applying an Environmental Impact Assessment (EIA) to ICT projects of significant size — almost no
respondents to the Green ICT Scorecard indicated that they were currently doing this

(An EIA is an assessment of the possible impact—positive or negative—that a proposed project may have on the natural
environment. The purpose of the assessment is to ensure that decision-makers consider environmental impacts used to decided
whether to proceed with the project. In other words, have you assessed impact from perspective of emissions, waste, travel, water,
etc., as well as more traditional cost / benefit considerations. )

Questions to consider when implementing EIAs :
« Should it be applicable to all projects — applications and infrastructure, large & small, how to define ?
* Who should promote it — one person across all projects or someone as a role in every project ?
« What are key criteria to be considered for an EIA, key questions to ask yourself in connection with projects ?

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of

the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
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Use An Environmental Impact Assessment as

Part of the Business Case for ICT/Projects

Only 6% of organisations perform environmental impact assessments for
application development projects, but have this as a general policy for
all. 21% conduct them for infrastructure projects, but only on the largest.

» Description of the Project — key inputs, outputs
 Alternatives / Other Options Considered

* Environmental Aspects Impacted - air, water, soil, local

community, landscape, ecosystems, heritage, pressure groups, energy
usage,

» Most Significant Effects - and how to define them in context
* Mitigation

e Communication —who needs to know or be consulted, using their
language, non-technical summary

* What Don’'t We Know / Need to Find Out
Gartner

An example of world leading EIA is the EU’s Aarhus Convention and EIA directive, which comprises seven key areas that are
required:

1. Description of the project
« Break the project down into its key components, ie construction, operations, decommissioning

« For each component list all of the sources of environmental disturbance, inputs, outputs eg, air pollution, noise,
hydrology

. Alternatives that have been considered
. Description of the environment
« List of all aspects of the environment that may be effected by the development
4. Description of the significant effects on the environment
« The word ‘significant’ is crucial here as the definition can vary, so needs to be defined in context

« The most frequent method used here is use of the Leopold matrix which is a tool used in the systematic examination of
potential interactions

5. Mitigation
» Using Section 4 look to develop ways to avoid the largest negative impacts
6. Non-technical summary (EIS)

* The EIA will be in the public domain and be used in the decision making process so should not include jargon or
complicated diagrams

7. Lack of know-how/technical difficulties
« This section is to advise any areas of weakness in knowledge and it can be used to focus areas of future research

w N

Remember that the EIA is only one part of a project business case, and must be weighted against other costs & benefits.

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
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Key Issues

 How Can Green ICT Policies Contribute Significantly to

Corporate Targets, Make the Office a Better Place to Work,
and Still Save Money ?

Gartner
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Green ICT Policies =

Changing Behawors for “Qunck Wlns” HH

By 2010, Gartner predict that 2/3rds of best practice enterprises will achieve a 25%
reduction in ICT-related power consumption compared with 2007 levels, for the
same workload, simply by changing the behaviours associated with client devices

and in the data center..... —
Green ICT Policies :
100% -
$ 90% * Homeworking
% 80% » Power Management
& 70% 1 62% * HVAC in Data Centres
= 60% o
S ’ 48% * Duplex Printing
o 50% - — g o
o 20% = S— « Server Consolidation
6 |
o * Virtualization / Utilization
30% -|
2 7 ‘?zo; g—é’/ imizati
5 20% - » Storage Optimization
IS . .
10% - .
s 00 g’;,? g\é Videoconferencing
0% * Redundancy Mgmt
Database Best Quartile
 Avoiding Duplication

..but even the “best” we have seen so far have only formalised

2/3rds to 3/4ths of all possible “green” policies and practices.
Gartner.

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

The Gartner Green ICT Scorecard has identified a number of considerations including :

* Quick wins — behaviours, defaults, enforceable policies that can be implemented very quickly and with rapid results if you are
not already doing these things. Examples include default duplex printing on shared servers, sourcing recycled paper, powering
down PCs at end of day, enabling power management features on servers, storage and printers, staff awareness training.
(Although 53% of PCs in current use are estimated to have system “hibernate” capability, only 3% use it. More than 1.7m PCs are
estimated to be habitually left on overnight and at weekends in the UK alone. Only 20-25% of our respondents agreed that they
automated power off on PCs or actively encouraged users to do so manually. Only 20% haqd banned active screen savers. The
National Energy Foundation has estimated that, if all ICT devices were to be shut down when not in use, the UK could attain 10%
of the government’s Climate Change targets at a stroke.)

« Longer term pay-offs — replacement policies, procurement policies, supplier criteria, improved data centre power management
through heating, ventilation and air-conditioning (HVAC) optimization, better building design, more sustainable systems assessed
and implemented through EIA

Gartner recommend that you create a plan that answers the following questions regards Green ICT Policies & behaviors :
* What is best practice in this area and are we adopting it?
« Can we adopt this and still align to corporate policies ?
« Should we seek to change corporate personnel or other policies to achieve the green benefits ?
« What are the key metrics we need and messages to impart to staff ?
* What is the cost ? And the benefits ?
* How should the green agenda be sustained, kept relevant and uppermost in the longer term ?

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
the intended Gartner audience or other authorized recipients. This presentation may contain information that is confidential, Steve Narramore
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Eco Labeling — Given The Ch0|ce

Gartner predict that by the end of 2009, one-third of IT organlzatlons will include
relative environmental sustainability as one of their top six buying criteria for ICT
hardware & services, hence all suppliers and vendors have to sit up and take note.

Mainframe
Servers
Desktops / Macs
Laptops

PDAs

Printers

Mobile Phones

Handsets

"Mw:m‘-‘

Netw ork Devices

Other Office Equipment

T T T T T 1

0% 20% 40% 60% 80% 1000 INICT, our survey suggests that
only PCs and servers have more
@ Labelled 0 Not Labelled @ Unknow n than half of all devices known to

be eco-labelled by their procurers

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

Many ICT manufactures have taken a responsible attitude towards providing equipment that is eco-friendly. Standards such as
EPEAT and Energy Star started at the PC (within IT), and are extending to other ICT equipment. But some products still have
greener credentials than others.

In a recent survey, 18% of CIOs questioned claimed to have a mature eco-procurement system, and 53% said they expected to
implement one within the next two years. 60% of technology manufacturers are now estimated to be developing green products
and services. Gartner predict that by the end of 2009, at least one-third of IT organizations will include relative environmental
sustainability factors as one of their top six buying criteria for ICT hardware & services, hence all suppliers and vendors have to sit
up and take note.

So what should you be asking your vendor when considering ICT procurements ? Gartner suggest the following :
« design components (built-in recycability, can be broken down and re-used, power management features etc)

» material components (made from recycled components, limitations on toxic and non-biodegradable components)
« full lifecycle power consumption

« lifecycle costs - balance the replacement of new kit (lower TCO) with the cost of replacement

« disposal and trade-in options offered (including audit trail to verify they do what they say regards disposal)

« packaging recycling — will the supplier take it away ?

* unnecessary extras — are they including extra power cables, manuals, training DVDs, software CDs etc. with each machine when
this is a corporate deal and build

Regards eco-labelling standards you need to decide which ones cover most of the priorities from your point of view. Can you pick
one, or do you need many ? Are you up to date with what they each represent ? And what if “green” costs more ? If one is eco-
labelled but with same spec, how much more are you be prepared to pay ? And how will you decide this ?

This presentation, including any supporting materials, is owned by Gartner, Inc. and/or its affiliates and is for the sole use of
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Sustainable Systems —

What Works For You ?

Back your IT policies up with EIA, investment and
systems that enable sustainability into the future

Materials and Substances databases

Waste management and minimization

% of surveyed
organisations
that responded
with a “Yes” to
having each
sustainable
system shown.

Travel substitution / optimization

Transportation Optimization

Energy / Environmental Controls

Supply Chain management

Digital forms, e-billing, e-invoicing and accounts payable
Field w orkforce management

Other Systems

0% 25% 50% 75% 100%
Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

Consider what % of your ICT Budget is being spent on systems that can actually reduce your organization’s carbon footprint, or
improve its level of sustainable operations and development, such as :

« Materials and Substances databases - i.e. retain and use information regarding toxic or hazardous components involved in
business processes

« Waste management and minimization —i.e. systems to optimize waste collection and disposal can have a measurable impact on
environmental issues; use of location-based technologies (including GPS and RFID) and image-processing applications to locate
and handle waste.

e Travel substitution / optimization —i.e. systems designed to make staff travel less necessary e.g. VTC, collaboration systems. (
These have the double benefit of reducing travel congestion and reducing working time lost, hence enabling quicker decisions. It is
estimated that if business travel in the EU could be reduced by 20%, it would save 25m tonnes of CO, p.a. )

e Transportation Optimization / Supply Chain —i.e. logistical & other systems to ensure that customer transport optimizes fuel
use and minimizes trip miles e.qg. full airline flights, full lorries, intelligent routing, navigation tools to avoid congested roads, vehicle
telematics to optimize driving behaviors

« Control Systems for Heating, Lighting and Cooling / Optimized Energy & Power Management / Automation of
Environmental Systems - e.g. intelligent sensors to switch lights on/off based on time / movement, sensors to control thermostats,
sensors to control ventilation such as in underground car parks, intelligent irrigation systems etc. ( In one example, a $600
investment in car park sensors yielded $25k savings p.a. in power to run ventilation fans. )

« Digital forms, e-billing, e-invoicing and accounts payable - e.g. internet based invoices, insurance claims, quotes, application
forms or statements of account to reduce both paper printing and dispatch / transport costs - often with incentives to customers or
suppliers who agree to conform to e-based correspondence
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Key Issues

« Where And How Should You Focus Your Efforts To
Optimize Your ICT Equipment, Using The Green Agenda
To Obtain Buy-in?

Gartner

A few awkward questions for most CIOs :

1. Are you measuring power usage of ICT (particularly data centres) separately from that of the organisation as a whole ?

2. Do you indeed know where your organization is sourcing its power from ?

3. If so, do you select your energy provider with one eye on how much of their power is generated from renewable sources ?

4. Have you (or your organization) considered the pros and cons, costs and benefits, of generating your own power from
renewable sources ?

5. Have you considered the feasibility of a Combined Heat and Power system that enables you to recycle heat from the data
centre into your offices ?

Of course, we know the answer to most of these is no.

90% of CIOs surveyed thus far in the Green ICT Scorecard assessment have not got, and most not even considered, a CHP
system. Almost none have considered the possibilities of solar panels or wind turbines in the data centre. But these are the sorts
of considerations that are rapidly coming down the line. Google, Yahoo and Microsoft were recently reported (by Business Week)
to be checking out Iceland as a potential site for their massive data centres. Not altogether surprising when data centre power
costs have doubled in the past six or seven years and are projected to re-double in the next five.

As well as making savings on office heating bills, CHP heat can also provide condensate for cooling rather than just being
dispersed into the atmosphere. Local power generation is also more efficient. It avoids transmission losses on the national
electricity grid — some 9% of power is estimated to be lost in transmission across the grid.
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Flexible Working — Stay At Hom

Homeworking, and other more flexible ——
methods of working, are considered —
more “green” not because they
particularly save on power :
consumption and waste in IT, but T i —
because they cut out the daily
commute, and therefore the hours
and fuel wasted in getting to work in
the first place. Obviously the
organisation benefits are only
realised if office space is optimised
(freeing designated desks, releasing
permanent space) Our database
shows as can be seen in the pie chart
below that very few employers are

taking advantage of this opportunity.

{ |m1Day p.w. Flex
@2 Days p.w.
f| |03 Days p.w.
; m4 Days p.w.
m Fully Flex

@ Office based

e

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

Something like 10% of workers in most Western nations are estimated to now telework at least one day per week on average.
Before you embark on a homeworking policy, you need to answer the following questions within the context of your organisations :

« What are the pros and cons of homeworking for us (control vs. flexibility, culture change vs. business benefit) ?

« Where will it work best for us, if at all ? — In general, the answer to this is in those areas where results for home-workers
can be easily measured (re productivity) and employee contribution is easy to track e.g. content creation (application
development / data entry / journalism / all types of piece work), tele — sales / marketing, contact centres (where
collaborative working is in place), some office administrative tasks etc.

* What is the cost of implementation, and what are the net cost savings ? — it may be that equipping and supporting
employees for homeworking is a significant cost. Laptops, broadband, training etc. But there may also be some
significant payback in the longer term.

* What is the prize ? (travel cost savings, productivity, office space & power savings must be realised as well as some
eco-benefits, or the effort will be in vain). Do we get most of the benefit, or the wider community ? — Your organization will
need to try to assess the value of reduced vehicle emissions, commute time and commute cost, as well as some wider
environmental benefits and benefits in terms of corporate image, when assessing the entire equation. BT in the UK
introduced a Workabout scheme and estimate that it has reduced travel on average by 193 miles per participating person
per week.

« Are there comparative studies of effectiveness of allowing flex / home working vs insisting everyone is in the office on all
days ? In other words, can and do we trust our people not to abuse the system ?

« Best practices — where has it been proven to work best ? Where won't it work ? For some organisations homeworking
has not proved practical, viable or desirable — where do we sit on this ?
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How Many Devices Do You Need?,

The chart below shows the average number of devices per employee for the upper
guartile and the database average. Below the diagonal line is lower than average.

Personal Devices per User This generates an estimated €0.9-€1.8m
in savings for a 10,000 PC organisation
by adopting top quartile “best practice”

75,000 — °©
Databas

Average Minimum  Top Quartile Worst Maximum
Quartile

50,000 -

25,000 _ &‘i’ -

[ Top Quartile

15

Number of Client Devices

0 ‘ ‘ ‘ ‘
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Number of PC/ Mac Users

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

The trend in recent years has been towards a proliferation of end user devices. Everyone now appears to have a desktop in the
office, a laptop for on the road, a mobile phone, a PDA or organizer, an office handset, a shared printer in the office, a personal
printer at home or in the office, and so on.

But it must be remembered that for every unit of electricity consumed by PCs, another half unit is needed to dissipate the heat.
Also, 30% of power use per PC is estimated to be wasted because the machine is simply left on when not in use. These effects
are obviously compounded the more devices you have - and they also have to be purchased and supported !

You need to ask your business users :
v do you need desktop in office as well as laptop ?
v’ can you afford just a laptop instead of desktop ?

v' do you need two devices on your desk ? — is this because of incoherent architecture choices so that you can manage a variety
of apps which are not compatible on a single end user device ?

v will a thin client suffice ?

v do you need a PDA and a mobile phone too ?

v do you need a handset on your desk as well as a mobile device ?

v" do you need your own printer, shredder, photocopier, scanner, fax ?

v do you need a monitor at home and in the office ? Does it need to be CRT ? Or so big ?
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The Printer Trojan Horse

The chart below shows the ratio of printers per PC for dispersed and campus
environments, plus an average for all. If you are positioned below the line for your
particular type of environment, you are generally “greener”.

This generates an estimated €75k-€120k
in savings for a 10,000 PC organisation
by adopting top quartile “best practice”
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Source : Gartner Consulting Benchmark Green ICT Scorecard Database

Gartner

Xerox has calculated that a single multifunctional printer, copier and fax replaces one copier, four smaller printers and a fax, and
reduces the annual energy requirement from 1400kWh to 700kWh25, a saving of 50%.

Questions to ask yourself to see if your printing is optimized from a “green” perspective :

* Why do people have their own printers ? — is there a strong business case for this or is it simply justified by the fallacy that “we
need to keep it confidential so we cannot use shared printers” ?

« Are we sourcing recycled paper ? Can we get it at a competitive price ?

« Are all our networked and shared servers defaulted to print duplex ? — paper savings at a stroke

» Do we remove unnecessary banner headings from prints produced by our major applications ?

« Do our printers idle in lower power state when not in use ?

» Do we buy printers with useful power management capabilities or do we just buy the cheapest ?

» Do you even know the answers to these questions ?

« Do you have to print so much customer communication ? What about e-systems as alternatives ?

* What is the average paper printed per employee ? Can we reduce this through developing digital forms for and with our
customers — e-invoicing, e-order forms, e-application forms etc.

* How can we satisfactorily answer “But a single MFD per office is a single point of failure — we lose efficiency if it breaks down” ?
» What ratio of printers to PCs should we aim for ?
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Server Virtualization and Utilization’

— It Spends All Its Time Doing Wh'at?

This generates an estimated €0.7m-€2.1m
in savings for a 10,000 PC organisation
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Source : Gartner Consulting Benchmark Green ICT Scorecard Database

We launch new e-products and applications. The business buys dedicated servers to run them on. We implement extra on-line
storage to cope with the extra data requirements. Our old products are never shut down, because we still have some customers
on them. Our data centres are full — a proliferation of lots of servers with low utilization levels, a proliferation of data disks spinning
24x7 with low % accessed. There are serious problems in our data centres, with the increasing costs of power, heating, ventilation
and air conditioning (HVAC). The business is asking why we have spiralling IT costs per customer yet our customer base is static
or even falling. Recognise this scenario ?

50% of IT organizations in our survey do not monitor data centre power use separately, nor do they monitor the efficiency of power
use. Two thirds of organisations are estimated to already use 75% or more of their data centre space. But a lot of savings can be
achieved. IBM recently claimed to have made 80% power savings by virtualizing nearly half of its worldwide servers down onto just
33 system z servers. In doing so, they also claimed savings of 5bn kWh p.a. — equivalent in carbon terms to taking a million cars
off the road. Sun consolidated European server operations into one UK data centre and claimed space needs reduced by 80%,
and power needs down by 50%.

Check the following :
« Have we reviewed utilization levels of our servers ? Is there scope to virtualise rather than purchase ?

» Have we conducted an applications portfolio review ? Can we shut down any redundant applications and re-deploy any
servers ? This will reduce the need for both power to servers, and power needed for cooling.

« Is 24 x 7 availability really needed ? Have we conducted an up-to-date availability analysis with the business ?

« What is the ambient temperature we maintain in our data centres ? Many operate at 21°C or lower, on the long-held
wisdom that servers will fail more at higher temperatures. But latest research (and server technology) dictates that
servers can be operated at 29°C or even higher without significant risk of server or disk failure. Seek advice on this.
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The Myth About Storage — Do You/Really

Need All of Your Data All of the Time?

% of Available On-Line Storage that was :

Because of the high volume
of storage, this generates
an estimated €2.5m- €4.2m
in savings for a 10,000 PC
organisation which moves
from “avg” to “top quartile” | Top Quartile
as a result of multi-tier
storage implementation.

Database
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% of Total Business TB Stored : You need to trade off

between the ease to
implement & manage
(i.e. lets just throw a
few more terabytes
in) against the cost to
purchase and run.
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Source : Gartner Consulting Benchmark Green ICT Scorecard Database

Data stored digitally in 2006 was estimated by one published “expert” to be equivalent to about 3 million times the information in all
books ever written. A dumb statistic to be sure, but current data stored is nevertheless expected to increase three- to six-fold in the
next 2-3 years. This is, of course, largely driven by regulatory compliance and data protection legislation, which is ironically at odds
with government environmental targets.

The availability of cheap storage systems and media in the last few years has fuelled the trend within organizations to put virtually
all information “on-line” for their users. This has led to a proliferation of disks spinning 24x7 within the data centre, adding to
cooling, ventilation and heat / power management problems.

Yet our Green ICT study has revealed that less than half of all on-line data is being accessed (in the last 3 months) in many
storage systems, and on average only just over half. Even in those systems with the highest ratio of current data to relatively
unaccessed data, about a third of information has not been accessed in the past 90 days.

The ratio of TB of near-line (low perf disc) and off-line (tape) to TB on-line appears much lower than analysis of Information
Lifecycles would dictate it should be. Our study shows that enterprises have a level of on-line capacity which is on average about
three or four times the off-line / near-line capacity. In addition, three-quarters of our respondents admit that they never power down
disks in any way when they are not in current use, and 60% don’'t measure data lifecycles.

Other research contributes that 37% of organisations now store data indefinitely, yet only 5% of data is defined as “mission
critical”. A third of all data is estimated to be simply duplicate copies of other information.

Including the cost of management, power and hardware/software, on-line storage is estimated to cost between 5x and 20x the cost
per GB of nearline or tape archive alternatives. Most organizations surveyed average between 20MB and 60MB of SAN data
storage per PC user. You do the math !

Clearly past investments cannot be revoked. But some more forward planning and policies can return significant savings.
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Paper Mountains

This generates an
estimated €150k-
€250k in savings Database
for a 10,000 PC
organisation if they
move from “avg” to
“top quartile” use.
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Percentage
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One 59 sheet of A4 requires an estimated 10 litres of water, and emits 12.5g
of CO, in its production. Research also estimates that 21% of all paper printed
is thrown away by the end of the day, and that 44% of printing is avoidable.

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

In 1980, world office paper consumption, before the advent of the PC, was 70 million tonnes p.a. By 1997 it had doubled to over
150 million tonnes. It is now even higher, and the paper industry is the third largest consumer of fossil fuels in the world. An
average of 22 pages of A4 are estimated to be consumed per working day per employee in the UK, 44% of all office paper
consumption is estimated to be avoidable, and 21% is thrown away or recycled at the end of the day.

Consider the following :

« Do you know the total consumption of paper per employee within your organization ? Do you know the total pages of A4
printed per PC user ? — Research estimates that a 5g sheet of paper costs 12.5g of carbon and 10 litres of water to
produce. Can you estimate the savings in carbon and trees if it were possible to reduce your paper consumption by just a
few percent ?

» Duplex printing as a default on shared printers and MFDs can reduce paper printed by nearly half almost at a stroke.
Have you implemented duplex enabled printers, and duplex printing as a default, as a policy ?

« Are you considering sourcing recycled paper in preference to non-recycled ? Is there a premium in cost and does the
business have appetite to pay it ? Will it provide incentive to reduce paper waste ? Can you negotiate it down ?

« Do you recycle paper, toner and print cartridges ?

« Print replacement — the paperless office — is a strong behavioural change which is hard to achieve. The MD of Fujitsu
Siemens was recently quoted as saying that the paperless office is a myth, that office printing practices were out of
control, and that there was a general lack of guidelines and training for employees around printing. What is your policy on
office printing, and what guidelines and advice on best practice do you give your employees ?

« Can the enterprise take advantage of new customer systems that substitute digital forms — e-billing, e-orders and e-
applications — for paper use and distribution systems ? Have they considered an impact assessment on this ?
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Are You Getting The Most You Can /From

Your ICT Equipment ?

Keeping hardware longer to reduce ICT waste needs to be
traded off against the lower power efficiency of older Kkit.

Average Age of Equipment When Replaced (months) There are estimated

to be €180k-€250k in
savings for a 10,000
PC organisation by
extending average
PC replacement
cycle by 6 months.

Servers
Desktops / Macs
Laptops

PDAs

Printers
Mobile Phones
Handsets

Network Devices
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Source : Gartner Consulting Benchmark Green ICT Scorecard Database

The ICT industry has been guilty of promoting the (often unnecessary) replacement and upgrade of hardware and software to
regular time-cycles, ostensibly to generate growth and revenue. This is a form of “built-in obsolescence” that has resulted in some
125 million PCs being removed from circulation each year, mostly to end up in land-fill, at least until the recent past.

When one considers further that some studies claim that 75% of a PC’s lifetime fuel consumption occurs before it is ever switched
on and used — in their design, manufacture and distribution — this issue of shorter than necessary replacement cycles becomes
compounded in terms of environmental impact.

The Gartner Green ICT Scorecard database shows that in some areas there is a sizable difference in average age of between the
database average and the upper quartile . This is most evident in the area of printers, with network devices, handsets and servers
following closely behind.

Having stated this there is still room for improvement in the area of PDA’s and Mobile phones, many organizations that Gartner
has spoken to have explained that these devices are currently on a fixed term 36 month lease, which will be modified at renewal.
Some questions / tips to consider are :
« Desktops, laptops and servers — are they still “fit for business purpose” when corporate depreciation cycle ends ? Can
they be role-related rather than “one size fits all” so that they are not over-specified for most users ? Can they be
cascaded easily to less demanding users ? Are we considering eco-issues when sourcing them — such as bio-
degradability of components, and re-usability / re-cyclability of components ? Can we create a stock of spare servers
through virtualisation programmes that can be re-used in future when required ?

* Mobile device chargers — Expect universal charger tips, expect chargers to turn off if not in use or battery is full
* Manuals / Power Cables — Do not accept manuals that nobody reads, or multi-country power cables
*Packaging — Expect suppliers to remove packaging and dispose of it ethically
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Potential Savings To Green ICT — The Bent

of Moving From Average to Top.-__’_u-a__ _-

The annual savings below are estimated for a typical 10,000 PC environment as a result of
achieving “best practice” (top quartile) performance rather than database “average” performance.

Percentage Savings

Savings Per User

Total Savings

Paper Consumption 47% €15 - €25 €150k - €250k
Power Output per user 37% €59 - €88 €600k - €900k
Server Virtualisation 5-15% €73 - €185 €700k - €2.1m
Printer Consolidation 18% €7 - €12 €75k - €120k
Devices per user 30% €92 - €185 €900k - €1.8m
PUE 7-10% €30 - €50 €300k - €500k
Storage 10-15% converted to offline €240 - €430 €2.5m - €4.2m
Power Management 5% €24 - €36 €240k - €360k
ICT Staff 10-30% €180 - €360 €1.8m - €3.5m
equipment kept for
Replacement cycle extra 6 months €180k - €250k
Transportation Optimisation 15-30% of road miles
Power Source 10-15% reduction in CO2
TOTAL * €350 - €750 €3.5m - €8m

* NOTE : These estimates are indicative, taking out double-count overlaps between savings in certain categories

Gartner

Source : Gartner Consulting Benchmark Green ICT Scorecard Database

The potential savings shown in the above table are based on moving from “average” to “top quartile” based on Gartner’'s Green
ICT Scorecard database. They are estimated for a 10,000 PC environment, based on typical costs, service prices, hardware &
software product prices, usage levels and staffing / device ratios.

Some categories of savings clearly overlap with others — e.g. server, printer, storage and PC cost efficiencies include support
savings that are also indicated in the ICT staffing ratios — so the overall savings are not additive across the entire table. Hence the
overall savings are estimated at a slightly lower level than the addition of all potential savings shown.

Individual organisations need to consider where they are now in each of these cost categories, in order to estimate which savings
may accrue to them, and what total value they can achieve. But all savings should be maintainable year on year, rather than
being one-off.
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A “Green” Call to Action Plan/,

What to do Monday morning — Manage with Facts

e ldentify Benchmarking program for ascertaining the Green ICT areas that need the most focus

» ldentify key people who understand aspects of the Green Agenda — not the usual suspects

« ldentify stakeholders and plan your communications to them so that you can propose your
Green ICT improvement programme appropriately.

e Understand the regulations that might impact your industry.

e Understand the contents of your organizations CSR policies

e Ask for information on ICT use and sourcing of power — 56% of ClOs don't see the bills !

What to do next month

e Socialize results of Green ICT Benchmark

e Build Green ICT improvement roadmap

e Build Green ICT business case

e Start enterprise wide communications programme — appoint a “green” champion

e Build out continuous measurement program

« Identify “quick wins” and realize them to demonstrate immediate benefits to the business

Longer Term

e Continue positive reinforcement of Green ICT behavior agenda and equipment optimization
»  Drive suppliers to be compliant with your Green ICT needs

e Build certification programme for key relevant suppliers

e Communicate financial and other benefits!

Gartner
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