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Server Infrastructure

IT Sustainability Imperatives in Internet and eCommerce Business

Q.18 How many servers does your company have in its datacenters?
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Nearly all respondents had servers that run on AC power, and relatively few ran on DC or
rectified DC, suggesting that alternative power supply solutions could help in the quest to

conserve energy.

Q.19 On what type of power do your servers currently operate?
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Diverse Set Of Industries Represented

Q.20 Which industry sector best describes your company’s focus?
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CHRISTINA PAGE

Director, Climate &
Energy Strategy
Yahoo! Inc.

YaHoO!

It’s not just about reducing
costs; it’s also about
mitigating risk of cost
volatility in the future. If we
can do more with less for
longer, that avoids the need
to build additional capacity
in the future. If we can
figure out ways to use less
electricity and still get the
job done in a fast, reliable
manner, then we’re not
only protecting ourselves
against future utilities bills
that we know are going to
be at least as high if not
higher, but we’re protecting
ourselves against drastic
fluctuations in the market.
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I was hired a year and a half ago to look at Yahoo's impact and footprint and look for ways
to measure, monitor and mitigate it. So one of the first things we did right off the bat is look
for ways to measure our carbon footprint globally, as a company. Then we sat down and
talked about what are the best leverage points for reducing this? What is likely to happen
over time? Where are the points where we can best mitigate it? And, by no surprise, we
found that the majority of our impact is around our data centers, so increasingly | have been
working with the data center guys throughout their operations. There is a lot of opportunity
in terms of thermal efficiency; good design for data centers; taking advantage, like we do up
in Washington State, of clean power and ambient temperatures which allow us to do a lot
of free cooling. But also as you go further up the value chain, there are opportunities — in
terms of better use of servers, better server utilization, working with the engineers to figure
out how code is using the servers, the architecture of backing up the servers — that really

is a tremendous leverage point for us. Increasingly, the big opportunity is taking a holistic
approach — working with site operations to figure out things that will improve our bottom
line, both in terms of more efficient use of capacity and reducing our utility bills, but will also
reduce our impact so it is @ win-win situation.

Taking a big step back, especially as electricity demand across the IT industry grows, one
of the key points is sharing these ideas and collaborating. We participated in the Data
Center Energy Summit here this past June, sharing some of our best practices. We hosted
the Department of Energy, Information Technology Energy Efficiency Roadmap here on
campus. So the number one thing we're doing for the larger industry is sharing best
practices. There is a sharp learning curve around energy efficiency in this arena, and we
can't get up the learning curve fast enough if we're all doing it in isolation of each other —
so collaboration definitely helps.

More specifically there are three things that our company is doing right now. Number one,
we built our first from-the-ground up, designed, owned-and-operated data center last year
up in Quincy, Washington. We're a fourteen-year-old company so as we have expanded we
have depended a lot on leased data centers; this is the first one we built from the ground
up. Although it's not a new concept, one of the things in there that we aggressively

made use of was free cooling — the ability to use the ambient air temperature you have in
Washington State to cool a data center 75 percent or more of the year. It's made a huge
difference in terms of our PUE. That's something that as much as it's becoming increasingly
common, is a relatively new practice that some folks are still a little wary of. So proving
that out and using it aggressively in our data center, and talking about it, was something
that was important to us. There are a lot of locations, even some that are not particularly
cool, where you can make some use of free cooling. Washington State, in particular, is
extremely well adapted for this because of the temperature regime that you've got up
there. So that's drastically increased our efficiency by having that integrated as part of

the building. Another thing, that's sort of a combination of a relatively well-understood
and well-adopted technology, but | wouldn't say it's universally adapted at all, is cold aisle
containment, whereby you're avoiding mixing warm air and cold air when you're cooling
off your servers in your data center — basically by creating a little walk-in refrigerator. On 21
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Ktop of that we've worked with a company that put in a bunch of wireless sensors to get
some granular data about humidity and temperature. And by virtue of doing that was
able to tell when we were overcooling these cold aisles and adjust accordingly by adaptive
cooling management. We reduced our cooling load by about 21 percent, during this pilot
project, yielding a payback period of four months. Not only by taking something pretty
low-tech like cold aisle containment — just aligning, configuring and encapsulating the
cooling racks — but also really monitoring it aggressively and taking that information and
altering our cooling regime as a result of it. | think it's a great piece of “low-hanging fruit.”
It's great for existing data centers that you cant do a whole lot to change the design of,
but within the data center you can make changes like this that can make a big difference
in terms of your efficiency.

We also take opportunities wherever we can, through our properties, to reach out to

our 500 million users. And that's the media aspect side of things. On Yahoo! Autos, for
example, there is a very popular comparison model that allows consumers to look at the
energy efficiency and gas mileage of relative cars. You can compare the gas mileage of a
Mini Cooper to a Prius, or even a Ford truck. So there is an opportunity to reduce carbon
globally, above and beyond Yahoo!'s individual carbon footprint. So the opportunity there
is just educating consumers. If we can reach out to those consumers and show them how
to drive their cars more efficiently, that makes a difference. Another example is we have an
initiative this month around the digital TV upgrade that is going on in this country, which
tells people how to dispose of their old analog TV sets properly. It also has educational
information about the difference between the energy consumption of plasma screen TV
sets and LCD sets. Another example, involves Yahoo! Groups, which allows people in
areas to find each other and coordinate around like-interests. Freecycling is a term that
comes from the fact that the underappreciated 'R’ in ‘reduce, reuse, recycle,” has always
been ‘reuse.” The group Freecycle, which was started by a guy named Deron Beal in
Arizona, relies heavily on Yahoo! Groups to coordinate in different locations. So the idea
there is, you have a toaster oven, you find someone who is in need of one, and instead of
disposing of it in a landfill, you're able to pass it along to that person. The impact of the
‘reuse’ component is huge. Globally, there are over 6 million Freecycle participants in this
network, and it's growing. That's an example where Yahoo! helps people to connect with
one another and grow sustainable practices by virtue of better exchange of information.
So across the value chain, we look for opportunities both in the consumer-facing side of
things, which has a great impact, but also back to our data centers.

In terms of the industry of a whole, the number one driver that is causing Internet and
eCommerce companies to embrace green IT practices is simply improving the bottom line.
We've got a strong commitment as a company to measuring our carbon footprint and
finding ways to mitigate it. We've got a strong commitment to sustainability. And we're
trying to improve the bottom line by reducing our costs. Some other major pressures are the
need for growing capacity in the data center — that is something you're going to see across
the IT industry. Capacity is expensive; it is expensive to build, design and site. And then
there’s not only the price of electricity, but a lot of uncertainty around what the price will be
in the future. Since we don’t know how much fuel is going to cost in the future, we don't
know the cost-impact of future greenhouse gas regulations, which we're very likely to see
in this country by 2010.7
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RKAcross the IT industry, you're seeing the demand for more power and capacity because
the use of the internet is becoming more and more ubiquitous. The flip side of that is, if
you take a look at studies like Smart 2020, there’s a potential for the IT sector in general
to make other sectors much more efficient. Efficient use of transportation, smart buildings,
smart grids — can all have an abatement effect on emissions in those sectors. But, as people
rely more and more on IT — more people are connected, there is a growth in mobile, there
is a demand for faster, more reliable and more enhanced IT features in general. You're
going to see those pressures hit across the entire industry, and into telecom as well. It is
likely that the net effect, when you look at other industries, is going to be less emissions
rather than more, but it is creating need for greater capacity. More specifically, the Smart
2020 study by the Climate Group predicts that by 2020, the combined information

and communications technology (ICT) industry will be emitting 1.4 gigatons of CO2
globally. But they also say that by that time, the ICT industry, as a whole, will abate 7.8
gigatons of CO2, because it will enable people to figure out logistics for transportation

a lot more efficiently, will help to make buildings a lot smarter and more efficient, based
on ICT technology, and will make the power grid a lot smarter. So even though the use

of electricity and emissions is on the rise in the ICT industry, it is contributing to greater
efficiencies in other sectors equal to almost five times its impact. And we're trying to think
outside the box in terms of how we encourage efficiency throughout the entire industry
by sharing our best practices and saying, “hey, we've done free cooling, it's worked out;
we've saved a ton of money doing it.” And by reaching out to our 500 million users and
giving them information that makes them more efficient in their everyday lives.

| think one of the really interesting things is that we're working as an industry to come
up with metrics so we can give ourselves a grade and understand how we're doing so far
in achieving sustainable IT practices, and that's what organizations like The Green Grid
and The Uptime Institute are doing. We've certainly got a long way to go, but one of

the things we need to get better at is measuring so we can compare things against one
another. The EPA is working on this, a bunch of groups are working on this: figuring out
how to measure, figuring out an ‘Energy Star’ standard, a LEED (Leadership in Energy and
Environmental Design) standard for data centers. Those are all unknown, so it's a little
arbitrary to give the ICT industry a grade at this point, at least until we have developed
better industry-wide metrics and become consistent in using them, and measuring our
progress as we seek to reduce our energy use and emissions over time.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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General Manager, Founder
and Chief Evangelist for
Green Computing Impact
Organization (GCIO)

Analyst and President,
Market Research of
the Standish Group
International

céio

Green Computing
Impact Organization

There are almost 2 different
camps — business people
working on overall business
impact and IT people saying
this is how we’re going to
green our data center. If
they work together, there

is a lot more to achieve,
particularly in areas like
eCommerce or hosting
where IT is the heart of

the business.
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At GCIO, our main goal is to create a community for the promotion of sustainability and
greenness of an organization through IT in all facets of the business, including datacenters,
facilities management, business flow and processes, power and resources, etc. Think
Eco-Logical concepts are central to all that we're working on. In addition to advocacy,

the community is working with the OMG on the development of the Green Computing
Maturity Model (GCMM), which is a tool similar to other maturity models that can be
applied towards green business operations through IT. It shows things like the areas that a
company should look at to be green, where a company is, etc. There are different stages
in this model, such as assessment, planning, implementation, and peak sustainability
efficiency. It's essentially a guide based on feedback from the industry on how companies
can achieve ultimate sustainability in the datacenter, operations, and facilities, and shows
how technology can help green each of these areas. It is managed by OMG, a leading IT
standards body.

At The Standish Group, we are looking at how companies can sustain business with limited
resources. How do they deal with issues such as rising costs and increasing local and
federal government mandates for environmental compliance? Our primary research looks
at sustainability trends and current and planned rate of adoption.

Internet and eCommerce companies want to look at greening their datacenters as well

as their business processes — from the supply chain to sales and marketing that all use
technology to transfer data and replicate it. Many organizations are just looking at the data
center, not data and operations together. Most companies have servers with 20 percent
utilization. What if they upped it to even just 30 or 40 percent utilization? We want to look
at how that would affect the sustainability of a company. How do you keep operations
running in hard economic times with limited resources, equipment, money, and energy?
Keeping sustainable in times where there is little access to money and energy is now an
imperative, not just a nice thing to do. Some companies we look at don’t even have access
to energy on the grid for their planned equipment upgrades — they must find an alternative
to throwing more hardware at growth.

Of course, there are different types of Internet commerce companies — those that use it to
run their business and those that host. The latter is rethinking billing because of the cost of
energy and the cost of maintaining equipment. Hosting companies need massive amount
of servers and cooling capacity—the same issues that individual organizations face but on

a bigger scale. Also some hosting companies are using alternative energy sources. Is it
feasible to run the entire hosting operation on solar, and what's the backup?

On the eCommerce side, you can’t run a business without running an Internet presence, so
there is not much difference in greening an online Amazon versus an offline Toys R Us from
a sustainability and data transfer perspective.

All businesses are just starting to green their operations. It's a completely different view of
computing operations. Overall | would give the IT function very low grade in achieving 7
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RKgreen IT. Right now most are at D-. Some are in planning stages, just looking at the
problem. Part of the reason that we're working with OMG on a maturity model is because

Right now there is a there is no way to measure yourself against anybody else.

disconnect between a Looking at online retailers, a few banks out there making a big push for green. It's mostly
simple corporate policy about how they process paper (scanning checks, etc.). Does that mean that they are

(such as incentives to take  greening their IT operations? Along with a privacy policy, | have seen some sites with their
public transportation to green policy stated right on the web site. Impressive ones say that they are measuring their

work) and real IT change.  environmental impact and they want to improve it by a metric — say 20 percent. It sounds
better than superficial green measures like “want to reduce paper”. It would certainly be
nice in eCommerce to look at and track actual numbers.

Where should organizations start? We’'ve worked with companies to come up with an
overall corporate green policy. Once you have that in place, the next step is to take it to IT
and ask how can IT help to achieve goals. IT then has firm idea about what it can deliver
towards the plan. Then an IT green policy can be put together with goals and deliverables.

Not many have drilled down to the next level. Plans are mainly high-level stuff, but we
think IT can be a major force to reduce the carbon footprint of a company. There is a whole
lot that they can do in terms of equipment, managing lighting, and virtual workforces.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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SIMON TSUI

Director of IT
Time Warner Hong Kong

TIME WARNER CABLE

THE POWER OF YOU™

Corporations have increased
social responsibilities and
green is definitely one of
them. | don’t think our
industry is one that needs to
look at green in particular -
all corporations need to
embrace it to some extent.
The entertainment industry
is beginning to embrace
green, but there is still a lot
of room for improvement. A
lot of changes are happening
simply because of changes
in technology rather than
people’s willingness to

go green.
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Our company is conscious about the environment and has been discussing green initiatives
for the past few years. This year we will organize a specialized green committee as a
continuation of our past efforts. The concerted push in this area ensures that green
initiatives don’t happen by chance. When we talk about green we want to push CSR into
our entire culture.

Being environmental-friendly is not just an IT initiative, but it is actually an area where the
company as a whole should help because it is really everybody’s responsibility. Companies
must instill in their staff the awareness of the environment and the culture of “going
green”. Just like with IT security, the most effective way to ensure a secure online
environment is for everybody to be aware of the risks and to act accordingly. The same
attitude should apply for the environment as well.

For example, we recently sent a memo to staff asking if they really need to keep their
computers running overnight to save a few minutes to boot up in the morning. So once
people start to embrace these ideas, they will practice them, whether they are at work or
at home, and they will educate friends and family as well. That's the most sustainable way
of helping the environment. | have also seen a lot of wastage in computer hardware in the
past. The processing speed has jumped so quickly that the lifecycle of PCs got pretty short
for a while and there was a lot of waste as a result.

For IT, one of the most significant things we’ve done is server virtualization to save power
and electricity. Through virtualization, we have saved about 100 servers since 2001. We
have also extended PC lifecycles from 3 years to 4 years in an attempt to save equipment.
Now we have an agreement with a partner to refurbish or recycle parts of used equipment.
We have also implemented a tapeless backup system to reduce the number of physical
tapes we actually use.

In the past, one of our biggest operating costs was tapes and delivery. Now with the
switch over to a tape-less system, we can save on freight and cost for tapes.

Even though we benefit from cost-savings, our motivation for acting ecological wasn't
really about that, but more about our responsibility as a company.

It is true, however, that adopting ecologically-friendly practices can be challenging.

One of the biggest obstacles we face in adopting green initiatives is that there is still a
delicate balance that needs to be maintained between keeping a piece of hardware and
replacing it as new technology emerges. With each generation of technology we need
better hardware. For example with Vista, there is the need to replace older machines

and peripherals to support that operating system. Hardware manufacturers are now
pushing out more disposable types of devices. Therefore as consumer electronics become
more advanced, there will also be more discarding of equipment, which in turn creates
environmental issues and challenges.

One of the trends in our industry is the conversion to HD, which meant that people need
to replace lots of equipment. It's not purely driven by the industry, but by governments
mandating an end to analog transmission. As a result, some of the hardware needs to be
replaced. That said, however, HD TV sets actually consume less heat than analog. 7
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RThis is very important for the entertainment industry, because the demand is always
increasing. With the help of better technology, we will not be taxing the environment with
outdated, less environmental-friendly devices. Nowadays, devices are getting smaller and
fewer materials are required. Storing materials on disks rather than tapes, for example, also
helps decrease waste.

Other than tapes, one of the other challenges that we have faced is the problem with

heat in our data center. We could have easily added another cooling unit, but rather than
blindly adding units, we took a look at the flow of current in the data center and identified
intelligent ways to manage the ventilation of air to prevent pockets of cold and hot air
from developing. Just manipulating the airflow actually takes away the need for additional
cooling equipment. Another concern is power consumption and it largely depends on the
hardware that is used. To tackle that problem, server virtualization would help.

Also, about 2 years ago we started duplex printing, particularly with large presentations.
On top of that, we started a power savings campaign last year where we measure
electricity savings by full entity and reward the entity with the money that they've saved. .

There are a lot of things companies can do. But for those in the media and entertainment
field, I believe we can focus on a couple of things to get started. Obviously number one is
to pick the right vendor. In the UK there is an organization that rates companies from their
manufacturing process down to the kinds of packing materials used. Companies can also
reduce travel where possible by utilizing video conferencing.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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DENNIS NUGENT WCIXis a standard Internet Service Provider that offers DS3 (Digital Signal 3) to GigE

President (Gigabit Ethernet) connectivity to enterprise customers. Four years ago we launched

TotalStream, a content distribution network which offers 70Gb/second video streaming
capacity in North America and Europe. I've been in the Internet industry for over 11 years
including a stint as Vice President of AboveNet communications, working on both the
security and energy efficiency of their data centers. Prior to that, | worked in the energy
efficiency department of PG&E for 14 years.

TotalStream,
a division of WCIX

I've been involved in energy efficiency projects going back to 1977. Most notably, in the

Total Stream mid-nineties, | was involved in the design of the Pacific Bell data center, which won a
National Energy Award. I've also authored numerous articles on high efficiency data center
air conditioning as well as solar energy efficiency.

The common green mantra is Reduce, Reuse and Recycle. That is particularly challenging in
the Internet industry, especially in IT departments. The reason is that rather than shrinking,
the amount of digital content being stored and kept online continues to grow exponentially.
Unlike an environmental problem that is easy to visualize like plastic bottles clogging
landfills, there is no public consciousness or awareness of the data storage overload of
insignificant and seldom-used digital content. The amount of energy that is wasted keeping
that information available and accessible is shocking. No one knows or even thinks about
how much energy video clips use when they are uploaded. At TotalStream, we have folders
of video clips that have not been viewed for years, yet clients won't delete them in unlikely
event that even one person will want to look at it years from now.

There is more than enough
awareness of being green
when someone makes a
conscious decision about
whether to buy a hybrid
instead of a big SUV. The time

has come to begin making In addition, consumers want faster access to content, therefore data is not stored centrally
the same decisions about but redundantly across geographically diverse data centers. This is necessary to reduce

all of this data that we’re latency times. When you throw in back up and recovery files and third party network
uploading on the Internet. monitoring reports you get a more complete picture of the problem.

Data modeling by government and enterprise organizations is also getting out of hand. 20
years ago if you wanted to know what the weather was like you'd open the paper to see if
it was going to rain or be clear tomorrow. Now if you go to a newspaper website and click
on the weather section you'll find hi res and low res radar imaging and even triple Doppler
radar! In my opinion there is too much data analysis that is not truly necessary.

Another part of the problem is that IT departments are cost driven and will select the
lowest cost data center rather than choosing the most efficient method of transmission.
For example, the Anchorage Daily News website caters to the residents of Anchorage and
the surrounding area, but did you know their web server is located in North Carolina? So
instead of having data going back and forth over a reasonable geographic proximity, it is
being sent over great distances. This of course drives up the cost of transmission. So it's not
just about hardware or air conditioning or reducing data center footprints. It's also about
getting the content to the end user in the most energy efficient way.

There also need to be changes in government regulations in terms of what needs to be
stored to end some of the confusion that exists. What emails need to be kept? Do non-
financial institutions really need to back up their information in real time? 7
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P
THINK

ecological”

IT Sustainability Imperatives in Internet and eCommerce Business | &

RKThe continued runaway explosion of data being stored demonstrates the lack of
awareness of the power consumption and cost associated with storing and accessing this
content. Even if you could improve hardware efficiency by 30% it won't matter if your data
storage is growing exponentially. If you're storing 10 times more data this year than last
year it won't matter if your storage array is 30 percent more efficient.

If people are going to Think
Eco-Logical about Internet
data center utilization, a
big paradigm shift needs to Companies really need to look at the cost of storing all this data. | know of one company
happen in terms of creating that has identified roughly 1400 TV stations that are online and they are talking about
public awareness and storing all of this content to provide time-shift video on demand. Theoretically that's
consciousness of the problem.  about 720 hours at 700Kb/sec. We're talking petabytes of storage per day. It's just
getting out of hand!

Think Eco-Logical © 2009 Rackable Systems, Inc.
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e
Communispace

You need to make sure that
you incorporate things like
virtualization into everything
you do. Look at virtual server
installation to see where
there is capacity for another
virtual machine. There are
different lines of processers
that are more efficient

than others. Speed and

cost factor come into play.
We’ll spend money to buy
energy efficient processers —
trying to do our part in not
being wasteful in energy
consumption.
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Our company has developed over 300 online customer communities for companies to
uncover successful product and service ideas, accelerate decision-making, and discover
new ways to out-market the competition. Our environmental interests stem from being

a good company in the community, and a lot of people here have a personal concern in
ecological issues. We look at as a business how we can minimally impact the environment
from aluminum recyclables to IT systems. As we replace notebooks and desktops, we are
trying to make decisions that will help conserve energy.

We haven't had any clients inquire directly about environmental issues, but we are trying to
through virtualization do server consolidation. We don’t touch client systems. We provide
web-based systems as an ASP service. There are two sets of infrastructure that we deal with—
corporate infrastructure (telephone, server, file systems, messaging, desktops and developer
workstations) and then co-location infrastructure where we drive our product. Clients or
community members through their browser connect to the co-location infrastructure.

At the networking and infrastructure level, server consolidation through virtualization
lowers amount of physical servers and lowers the energy needs to drive the physical boxes
that we had in the past. Also migrating to blade server technology and taking advantage
of the energy efficient processors has helped us. We're applying these initiatives in both
our internal and co-location infrastructure environments.

One of the interesting things about a co-location facility is that you pay a flat monthly fee
which is not dependent on energy consumption. Co-los have already built costs into their
model. Typically they provide just an empty rack and don’t have control over what their
customer does with it other than your allotted amount (e.g. a 30 amp service). If you draw
less you won't be billed less.

The benefits of going green in the Internet and eCommerce industries are just doing more
with less energy consumption. Social responsibility is also a big benefit.

We went through a dramatic growth of the company from 2006-2007. We brought in a
lot of people and everything happened quickly. As a result, the deployment of systems was
not as efficient as we would have liked. Then we sat down and assessed infrastructure to
look at efficiencies from a power perspective and an operational perspective. We began
that last year to identify deficiencies and came up with plan to get it to a more manageable
number of servers and infrastructure so that we could still support growth along the way. It
was a manual process to assess. We reinventoried everything from servers, age, redundant
power supplies, and services running on the machine. This gave us a high level view of
what we were managing. We saw opportunities to maybe take multiple services into virtual
servers to eliminate several servers. We found that it would be so much easier to manage
and recoverability of systems would be better.

We see good solutions out there to help implement a more energy efficient infrastructure,
but people want things done quickly with limited budgets. The challenge is to be able to
work within tight timeframes and budgets to implement a solution that is eco-friendly.

Incorporating green practices into people’s work habits is most important. Everybody
in a meeting prints off copy of a presentation— it has to do with old habits. On the
infrastructure side, opening servers left and right as you grow quickly is the biggest danger.
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Manager
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T
EIA

So it is awareness and
education that companies,
big and small, need to be
focusing on right now.

For those companies out
there who have not started
to ‘green’ their practices,
they need to pay attention
to the regulations that
currently exist, and then
do a thorough lifecycle
assessment of their
manufacturing process and
practices: what materials
are they using, how much
energy are they using, etc,,
and then start making the
appropriate changes.
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EIATRACK is an environmental regulatory tracking service owned by the Telecommunications
Industry Association (TIA). We provide information on changes in regulations and legislation
globally to our subscribers, the majority of which are original equipment manufacturers
(OEMs) in the information and communications technology (ICT) industry. EIATRACK
currently has about 135 subscribers, from big companies like Intel, HP, Dell and Apple, to
very small companies.

What we're seeing right now is a whole roll out of new regulations and legislation.

Starting in the European Union (EU) and rolling through Asia — countries around the

world are starting to regulate materials in electronic products. The EU’s Design for
Environment initiative, for example, requires OEMs and other product manufacturers to
design equipment so it is less hazardous to the environment and easier for consumers to
recycle or reuse at the end of their life. Such programs force manufacturers to look at the
materials going into the production of products and the energy efficiency of the end-
products. Abiding by these guidelines only benefits these companies — the more stringent
the requirements, the further ahead of the regulations they will be, which will pay off in
the long run. We're only going to see these regulations continue to grow, so the earlier
these companies can make changes internally, the better. Another benefit is the simple fact
that ‘green’ marketing has really taken off in recent years. From a marketing perspective,

if a company is able to make its product as green as possible, there will be a large
consumer demand for it, especially in the US. Apple is a good example, as they design their
MacBooks to meet or exceed the standards set by several environmental programs. At CES
this year, Fujitsu unveiled a biodegradable laptop — so the innovation that goes behind
creating these environmentally-friendly products, also gives companies the market edge.

EIATRACK started up about ten years ago, which is when the EU really started pushing
these new regulations. One of the first and most significant initiatives was its Restriction of
Hazardous Substances (RoHS) Directive, which placed bans on new electronic equipment
containing more than agreed levels of certain restricted chemicals and substances in the EU
market. China, for instance followed soon there after, working to develop more stringent
RoHS regulations than Europe. Although we haven’t yet seen a comprehensive set of
regulations in the US that specifically represents the ICT industry, we are seeing them being
initiated state by state. Individual states, with California being one of the nation’s leaders,
are doing their own programs around electronic recycling and battery restrictions, for
example. The US still has a long way to go because there needs to be a federal framework.
This would only benefit the industry, as OEMs are having a difficult time following
guidelines that differ from state to state.

In terms of the drivers that are motivating OEMs to embrace green practices and follow
these regulations, | think one of the main ones is the marketing benefits, at least within
the US market. Although regulations are meant to put companies in line, exceeding these
regulations is a way for companies to distinguish themselves from a corporate social
responsibility standpoint. Green marketing has an interesting psyche — it’s like the feel-good
marketing. Consumers want to feel good about what they're purchasing — of course 7
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RKthey want products that are faster, brighter and better, but they also want to feel better
about the product. It's interesting the way it lines up, because it's only to the company’s
marketing advantage to adhere to the strict EU regulations even for products sold in the US.

I think the biggest problem facing the industry is that companies have to keep the market
driving. If consumers want products that are bigger, better and flashier, companies have to
respond to that. It is difficult for OEMs to find ways to make their products greener, when
there is such a high turnover rate. The electronic products market is driven by this high
turnover, so products are constantly being disposed of. Some states are moving towards
producer responsibility based electronics recycling programs as a solution. In the US, Best
Buy is a leader in these kinds of programs. We also have a website (www.ecyclingcentral.
org) that can help people search for electronics recycling programs in their area. Across
Europe, the EU has put the responsibility for these types of programs back on the
companies that manufacture the products.

The e-waste problem is really what has sparked regulations to start occurring in the first
place. The standard TV set has a 3-year turnover. The millions of tons of electronics waste
that ends up in landfills each year is overwhelming. | think e-waste is one of the biggest
challenges for OEMs because it has the most visibility and has sparked the most debate. It
is a challenge in itself to mandate that consumers recycle their electronics. A study by Jean
Daniel M. Saohores on electronic waste in US Basement and Attics recently stated that on
average Americans store about 4.11 small and 2.42 large e waste Items in storage. Most of
those items will not be recycled or disposed of properly.

In terms of how the ICT industry is doing so far in being eco-conscious, | can honestly say

| feel very good about it. Greenpeace puts out an annual report on the electronics industry,
which basically looks at which companies are ‘good’ and which are ‘bad.” The past few
years, | have found that the majority of the companies on the ‘good’ list are EIATRACK
subscribers, and the ‘bad’ guys are not. This just goes to show how important awareness
and education is. The companies that are not ‘greening’ their practices are probably not
aware such regulations even exist. | think it's a bit easier for the bigger companies, because
they have departments and employees dedicated to environmental practices and they

are better informed of the regulations. Now that the ‘big guys,’ like Apple and Dell, are
starting to get it, it is important for them to spread the word to smaller OEMs that still
aren’t aware such regulations even exist.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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MICHAEL SPROUSE Green initiatives are fairly new to our company, but are important to our future. Epic
Advertising is an advertising network that provides advertisers and agencies with web-
based advertising services, such as search engine marketing and banner and display ads.
We currently serve more than 1,400 advertisers and 38,000 publishers. There is traffic from
225 countries flowing in and out of our network and we generate more than 25 million
transactions per year.

CMO
Epic Advertising

| do not believe there are many other companies like Epic, in the Internet advertising
business, who have launched green initiatives, so we are excited to take the lead and set
an example for our competitors. | was actually the person who put green issues on our

eplc company’s radar and launched the green initiative late last year because of my personal
ne e e e passion about the issue. So far we're on the early end the spectrum — doing simple things

around the office like recycling paper and putting ‘green’ logos on our website and collateral
materials. We've already received quite a few inquiries from clients who have noticed that we
are embracing these issues. They've been asking us how they can get involved and if we have
any tips or advice for them, but we are still learning ourselves and feel like we have much
more to do before we can advise others. Again, we have a large competitor set, but we feel

In terms of how we are doing ) . . . . ]
that we are in a unique position to be an industry leader in this area.

so far, | would give Epic a
three on a scale of one to 10.  The most significant challenge for us so far is going beyond tangibles like recycled paper. It
From a social standpoint, itis is more difficult for people to get their heads around green issues from an IT perspective.

a major responsibility in our ~ What does green mean from a digital standpoint? We have quite an in-depth network

industry. More and more infrastructure — multiple data centers, different web serving clusters — and we've realized
companies in the industry there must be a better way to serve ads more efficiently. The primary obstacle is that

will have to embrace this we've been around for eight years and in 2000 environmental topics were not top of mind
responsibility from a social while our data centers and network infrastructure was being built. Going forward, being
perspective. We are anxious ~ eco-conscious in our IT spending and process will be a top of mind concern. With such

to pave the way, and help a heavy load of traffic and transactions on our servers today, at least 25 percent of our
lead the industry to move staff is watching the performance of our network, datacenters and web serving clusters,
from a three, to a five, to a and we are beginning to look into more efficient solutions — but it is an ongoing process
seven and so on. for our CTO. We did recently take an important initial step — moving our data center to

more efficient locations. For our company, awareness and education are more significant

Right now, | would advise i ) .
J obstacles than financial barriers.

companies to start simple -

like we did. During peak | think improved ecological practices would most benefit our company, and the industry
hours, when the load of as a whole, from a dollars and cents perspective. But second to the cost savings, | think
transactions are highest, we  an awareness of green issues can help our company take a thought leadership position

use multiple data centers, but for future benefit. | have no doubt that environmental concern and energy efficiency will
during off hours, like nights  be a requirement for our clients going forward and will, therefore, become an important
and weekends, we use only part of our company’s brand. Most of the major advertisers we work with used to do their
one data center — which marketing via print, and have now turned to online marketing not only because it is a more
results in substantial power effective way to market, but as a way to reduce their footprint. As print marketing declines
savings. We look forward to  and digital marketing has an upward ramp, | have every reason to believe that those
making even more of an who've started adopting green thinking offline will translate such thinking online —so it is
impact this year. a great opportunity for Internet-based companies like ours.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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COLIN HENDERSON

CTO
CommunityLend

Q ) Communitylend

There are lots of financial
regulations and mandates in
our industry, and none are
associated with ecological
considerations yet. But we
know there is a benefit

both to ourselves and to the
broader society. We need

to rely on self-awareness

and do it ourselves. If we do
not consider this element

as part of our planning,
future growth will see a
straight multiplier effect on
the current base with no
benefit available. We need to
begin to develop criteria and
principles that will support
our IT planning methodology.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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Our business model at CommunityLend is an online community where people wanting

to borrow money can connect with people wanting to lend money. We currently have a
datacenter that will be expanding quite quickly as we continue to grow the business. How
do we scale to be ecologically friendly and save money?

The challenge for us is how to scale the transactional activity, as our auction model is very
processor- and computing-intensive. There is lots of information to process, particularly in
situations where we have to add many auction participants rather quickly.

We have long background of banking and online financial services. From a broader
perspective Think Eco-Logical fits in with our business model of being disruptive by doing
the right things in the financial industry. Rather than just randomly throwing a lot of
equipment and hardware at the problem, we're trying to do things properly and efficiently.

| know that in the past there was never any discussion at banks about ecological issues,
just risk management and operational efficiencies. The environmental issue has become
much more prevalent now. Many of our colleagues are thinking about it more. There is
much more use of virtualization that gives ecological benefits in that much less heat and
electricity are used.

For many companies, actual implementation at the company level is in the very early stages.

The main driver right now is social awareness. No particular technology aspect is driving us,
unless you are in the data center where your kilowatt usage is monitored. Nothing really as
a company is pushing us yet other than social responsibility. CSR policies are often broad
and tend to be for political reasons, not necessarily the right reasons. As time goes by,
customers will gravitate towards those companies doing the right thing. How do you bake
ecological considerations into your plan from the outset? You need to do more than just
look eco-friendly.

If we quadruple our datacenter size from 20 to 80 servers, what should we think about?
All of our stuff is with a co-location partner, so if we do nothing we'll just have 4 times the
number of servers and cabinets and four times the fee. It's just a function of renting more
facilities. But there is a lot more energy, space and maintenance costs necessary to drive
these machines, and that all needs to be taken into consideration.
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Think Eco-Logical

A New IT Mandate for Eco-Consciousness and
Sound Business Sense

Think Eco-Logical © 2009 Rackable Systems, Inc.
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environmental consciousness and responsibility. Driven in large part by
heightened consumer demand for environmentally friendly products
and services, companies have responded to the issue mainly from a marketing
standpoint — adopting green messaging and methodologies to appeal to their
customers’ emotional environmental preferences.

I ndustry initiatives and hype abound today around corporate

At the same time, government demands in the form of energy mandates and
emission goals are putting pressure and additional energy cost constraints on
corporations. To compound the issue, current IT energy consumption in the
data center is astronomical. In 2007 data centers used 180 billion kilowatt
hours of electricity on power and cooling, costing more than $29 billion - a
staggering statistic that is actually predicted to double in the next four years.
Due to exploding data requirements, the EPA estimates data centers consume
more electricity than the entire US transportation manufacturing industry-
including autos, trucks, aircraft and ships.

It comes as no surprise then that data centers are an obvious target when
companies look to reduce energy consumption. 86 percent of senior
technology professionals in the U.S. feel their IT organizations have a
responsibility to substantially improve efficiencies and green activities, but
less than half of those companies have any plans to do anything about it,
according to a recent Lean & Green study by the BPM Forum.

As the IT department becomes more of an accountable and valuable business
unit, energy efficiencies and savings become a critical way to contribute to
the bottom line and to meet the corporate social responsibility policies of the
company. “Reducing energy consumption really represents an opportunity for
IT to change their relationship with the rest of the business,” said Christopher
Mines with Forrester Research.

IT faces a big opportunity; not only can it contribute significantly to the
bottom line through cost savings, but it can act as a champion for the entire
organization and the extended digital supply chain of partners and suppliers
to reduce energy consumption.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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THINK ECO-LOGICAL

Under a new mantra of “Think Eco-Logical”, IT professionals can appeal to the
emotional eco concerns of their customers and the logical needs to improve
the business bottom line.

e By addressing internal and external IT sustainability imperatives,
organizations can reduce power usage and optimize facility utilization,
thereby satisfying the social responsibility of reducing carbon footprints
and improving environmental conditions.

e By focusing on business drivers and achieving IT efficiencies, corporations
can significantly reduce costs and boost performance and flexibility.

WHAT IS ECO-LOGICAL?

The Eco-Logical initiative addresses both the emotional side (Eco) of

IT sustainability imperatives and the pragmatic side (Logical) of proper
business management. Through a new strategic approach of combing both
environmental and fiscal thinking, Eco-Logical simultaneously satisfies social
responsibility and bolsters business value. By engaging in sound efficiency
practices, organizations can achieve IT sustainability imperatives through
dramatically reduced power usage. By focusing on business drivers, they can
significantly reduce costs and achieve bottom-line benefits.
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IT SUSTAINABILITY
IMPERATIVES

BUSINESS DRIVERS
IT EFFICIENCIES

REDUCE POWER USAGE

WORKLOAD EFFICIENCY
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Think Eco-Logical is a milestone thought leadership initiative that seeks to
educate enterprises and organizations on how to combine environmental
concern and commitment with rational and intelligent business management.
The program will explore best practices to address escalating environmental
pressures along with accelerating energy requirements and widespread waste
in the data center.

Through original content, assembled insight, and contributions from leading
industry influencers and associations, Think Eco-Logical creates a reservoir of
intellectual capital for organizations dealing with the challenges and business
opportunities around environmental responsibility. The program advocates
and demonstrates that IT departments can realize new levels of sustainability
through reduced power usage and optimized facility utilization while
achieving substantial bottom line benefits.

Rackable Systems, the leader in built-to-order server and storage solutions
featuring superior density and higher efficiency and performance, is teaming
with Intel, the Global Renewable Energy and Environmental Network (GREEN),
and the Business Performance Management (BPM) Forum, to build an innovative
program with a substantial and growing base of authoritative information to
help guide businesses and address concerns around this critical issue.

Think Eco-Logical will examine multiple vertical industries - starting with
digital media and entertainment — that are grappling with mushrooming data
demands in the midst of rising eco-pressure and operational costs.

THE RIGHT PARTNER IN RACKABLE SYSTEMS

The Think Eco-Logical. Go Rackable. initiative enables the ecological data center
and supports the high compute needs of the media and entertainment business.

e Rackable Systems’ Eco-Logical servers and storage are designed to reduce
power consumption and increase system-level efficiency and reliability.

e Rackable leverages low wattage components with a high Mean Time
Between Failure (MTBF) to deliver a unique combination of efficiency
and reliability.

e Rackable’s high performance rack-mount servers and storage are
designed to meet the graphics and development needs of even the most
demanding technical and creative teams in digital content creation.

e As an early adopter of Intel Xeon quad-core CPU technology, Rackable is
able to offer high efficiency servers without compromising performance.

e Rackable’s C1001 Eco-Logical server demonstrates up to 21 percent less
power consumption compared to the competition, translating into greater
energy savings and server density, according to a Tolly Group report.

Think Eco-Logical © 2009 Rackable Systems, Inc.
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CALL TO ACTION

“In order to green the movie industry, you are essentially greening every
contractor related to that industry,” said Lauren Selman, the head of Reel
Green Media.

We encourage you to adopt the Think Eco-Logical brand and methodology,
and to convey this message across the organization and to all computing
supply chain members that support the ecosystem.

Appeal to both emotional and logical reasons to improve your
environmental profile.

Take action on the new paradigm of our times; what's good for the world is
good for your business.

For more information on the Think Eco-Logical program, visit
http://thinkecological.rackable.com [

Think Eco-Logical © 2009 Rackable Systems, Inc.
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Authority Leaders

The Business Performance Management (BPM) Forum is dedicated to
advancing performance accountability, process improvement, operational visibility and
compliance in global organizations. It provides support to thousands of senior executives
and practitioners representing enterprises with more than $500 billion in combined
annual revenues. The BP M Forum'’s C-level members engage in research, thought
leadership, and knowledge exchange programs around a variety of strategic issues and
challenges. www.bpmforum.org

The Global Renewable Energy and Environmental Network (GREEN) is an
affinity group of corporate, non-profit, academic and government professionals, who

are involved and interested in a wide range of clean energy and sustainability topics. We
endeavor to deliver innovative resources, reports and events that advance knowledge

and further reflection in a number of different areas, including renewable energy,
biofuels, waste management, green building, pollution prevention, smart transportation,
sustainable agriculture, environmental education and advocacy. The organization’s
partners and members bring considerable industry and technical knowledge to the
undertaking as the channels of communication always remain open. For more information
on GREEN, please visit www.bpmforum.org/green/.

Research Sponsors

Rackable Systems, Inc. is a leading provider of Eco-Logical™ servers and storage for
large-scale data center deployments. The company’s products are designed to provide
benefits in the areas of density, thermal efficiency, serviceability, power distribution,

data center mobility and remote management. Founded in 1999 and based in Fremont,
California, Rackable Systems is a founding member of The Green Grid and serves Internet,
enterprise software, federal government, entertainment, financial services, oil and gas
exploration and HPC customers worldwide. To learn more about Rackable Systems and
this initiative, visit http://thinkecological.rackable.com

Intel (NASDAQ: INTC), the world leader in silicon innovation, develops technologies,
products and initiatives to continually advance how people work and live. Additional
information about Intel is available at www.intel.com/pressroom and blogs.intel.com.
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Program Partners

Formed in 2008 by a group of Global-minded IT executives, Green Computing

GC O Impact Organization (GCIO) was created to be an active participant in transforming
- the enterprise business community from an environmental liability to an Earth conscious
I example of responsibility. We do so through our collaborative membership programs and

initiatives which bring together enterprise business and IT executives, visionaries, pundits,
authorities and practitioners all with a vested interest in the promotion and adoption of
sustainable business practices. For more information, please visit www.gcio.org.

ebiZQ ebizQ is the definitive venue for business and IT professionals, vendors, and industry
analysts with the need to exchange information on enterprise technologies, problems,
and solutions. We focus on enterprise infrastructure including SOA, BPM, integration,
Business Intelligence, SaaS, and security. ebizQ provides the most comprehensive and
timely information available on vendors, products, market directions, best practices, and
any other industry element that comes into play. For more information, please visit
www.ebizqg.net

CableFAX CableFax is the most trusted brand in the cable industry, providing cable executives
with the most original, comprehensive and insightful overview of the latest industry news
and strategic initiatives. CableFAX offerings include a wide range of resources for cable
professionals, including CableFAX Daily, CableFAX: The Magazine, award programs,
Webinars, guidebooks, networking events and workshops. For more information, visit
www.CableFAX.com.

p”gt POST covers the post production industry from all angles: video, film, graphics, animation
and audio. POST also gives a voice to the creative, production and technical professionals
who use today's tools to define the quality of any film, video, broadcast or Web product.
For more information, please visit www.postmagazine.com

Think Eco-Logical © 2009 Rackable Systems, Inc.
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Companies That Participated

TIME WARNER CABLE Time Warner

THE POWER OF YOU™

AIG

‘F."m"' PlayScreen

ﬁ HostedSolutions

HostedSolutions

7/ DHL
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