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Cisco Networked Sustainability Framework

Q. What is Cisco announcing today?

A. Cisco is announcing its Networked Sustainability framework. This framework will help
customers meet their green goals by bringing together energy efficiencies, innovative
business practices, and industry partnerships. This holistic approach to reducing greenhouse
gas (GhG) emissions enables customers to gain overall operational efficiency and attain
sustainable business behavior.

Highlights of the announcement include:

e Cisco® EnergyWise: an innovative technology added onto the Cisco Catalyst® switching
portfolio that enables companywide optimization of GhG emissions by measuring,
reporting, and reducing energy consumption across the entire corporate infrastructure, well
beyond the scope of its IT solution.

e Cisco’s ongoing product innovations change the way customers conduct their business,
enabling new cost-effective carbon-efficient approaches to remote collaboration, virtual
offices, Cisco TelePresence™ conferencing, and facility management.

e New customer deployments that demonstrate innovative approaches to collaboration and
realize business efficiency and social sustainability.

Q. What is Cisco EnergyWise?
Cisco EnergyWise is a new Cisco energy management architecture that will allow IT
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operations and facilities to measure and fine-tune power usage to realize significant cost
savings. EnergyWise focuses on reducing power utilization on all devices connected to a
Cisco network, ranging from Power over Ethernet (PoE) devices such as IP phones and
wireless access points to integration with IP-enabled building and lighting controllers. It uses
an intelligent network-based approach, allowing IT and building facilities operations to
understand, optimize, and control power across an entire corporate infrastructure, potentially
affecting any powered device.

The tangible benefits associated with EnergyWise include:

e The network discovers EnergyWise manageable devices, monitors the power consumed,
and takes action to reduce power consumption while maintaining business productivity.

e EnergyWise can promote companywide sustainability by reducing energy consumption
across an entire corporate infrastructure and affecting more than 50 percent of global GhG
emissions created by worldwide building infrastructure, a much greater effect than the 2
percent generated by the IT industry.

e Power levels and priority levels provide fine-grained control of how network infrastructure
and endpoints react to network-based control signals. High-priority devices do not shed
load, while lower priority devices can shut down or reduce power.

o Network security is maintained by using authentication between management systems and
the network, between clients, and between network devices.
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e Device location enables customers to understand power by device type, device label, and
device location. For example, a management station can ask the Cisco EnergyWise
network to summarize the power of desktop IP phones within a single building. EnergyWise
understands which devices are IP phones, where the IP phones reside, and which ones are
designated with the desktop label.

¢ Network intelligence acts as a proxy, allowing easy communication with diverse endpoints
and enhanced scalability.

Cisco EnergyWise converges disparate networks, services, and network-attached devices into
a common view and set of policies for measuring and optimizing organizational power
consumption. Furthermore, Cisco EnergyWise is designed to integrate future devices, network
applications, and management tools to accommodate evolving organizational requirements.

Q. What is required to run Cisco EnergyWise?

A. The initial platforms that will support Cisco EnergyWise include the Cisco Catalyst 2960,
3560, 3560-E, 3750, and 3750-E Series Switches. For fixed series switches, customers must
upgrade to Cisco 10S® Software Release 12.2(50)SE with either the IP Base or IP Services
feature set. This software will be available in February 2009.

For Cisco Catalyst 4500 Series Switches, customers must upgrade to Cisco I0S Software
Release 12.2(52)SG, available in mid-2009.

Cisco EnergyWise is planned for the Cisco Catalyst 6500 Series Switches in the second half
of calendar year 2009, in Cisco I0OS Software Release 12.2(33)SXJ.

Additional support for other Cisco PoE products is in the planning stages.

Q. What PoE devices can Cisco EnergyWise control?
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Cisco EnergyWise can support any PoE device in its initial phase. However, because most
existing devices will not recognize EnergyWise signaling, the support will be limited to simple
on/off decisions. As more devices, for example, both Cisco and third-party IP phones and
access points as well as building control systems, become Cisco EnergyWise enabled, more
sophisticated sleep modes will be possible.

Q. Just as any automation technology represents a comp romise between convenience and
control, what if the automation in Cisco EnergyWise turns off something | don’t want
turned off?

A. If you consider how networks operate, there is already significant automation occurring.
Routing tables are automatically updated. Failed paths are automatically routed around. Users
are automatically authenticated against a database. Cisco EnergyWise is another extension of
this.

While there can be no guarantees against human error, Cisco EnergyWise does provide
management solutions that allow you to monitor and manage the energy policies you deploy.
Thus, the risk of incorrect configuration or operation is lessened.

Q. Beyond EnergyWise, is Cisco announcing any other te chnology innovations?
A. Yes, Cisco is also announcing several additional technology innovations, including:

e An new addition to the Cisco Catalyst series of fixed switches, the Cisco Catalyst 2960-
48PS-L. This new switch supports 48 10/100 PoE ports, as well as 2 copper and 2 Small
Form-Factor Pluggable (SFP) uplink ports. It will support Cisco EnergyWise.

© 2009 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 2 of 10



Q&A

-

e A new innovative solution that supports the Cisco Networked Sustainability Framework,
including sustainable access points: an adaptive new power management system in
Cisco’s Aironet® access points that can turn off the access point radios on a predetermined
schedule to decrease power consumption by 50 percent.

o Intelligent traffic redirect for the Programmable Intelligent Services Accelerator for Cisco
Catalyst 6500 Series Switches. This capability allows selective inspection of traffic,
providing increased performance for the same power budget.

o Trusted flow acceleration enhancements to the Firewall Services Module (FWSM) for Cisco
Catalyst 6500 Series Switches. Trusted flows allow the FWSM to offload some traffic
forwarding to the supervisor engine on the switch, thus vastly increasing performance while
maintaining the same power requirements.

e Enhancements to the Cisco Catalyst 4500 Series Switches to restrict power usage by
unused or idle slots, as well as more effective POE monitoring and management.

Q. | am from the media, and | need more information ab  out Cisco green initiatives. What
do | do?

A. All media inquiries must be directed to Cisco PR. For guestions relating to Cisco green
initiatives, contact Jennifer Greeson (jegreeso@cisco.com or 202 320-8532)

Q. Why Cisco is talking about green now?

A. Cisco has a long history of environmental awareness and responsibility. As the leader in the
networking industry, Cisco aims to reduce its effect on the environment and is committed to
initiatives to address a wide range of “green” issues. Cisco is driving environmental initiatives
in four primary areas:

e Responsible operations: Cisco has committed to reducing its GhG emissions 25 percent
by 2012. This is an aggressive, absolute goal that we aim to achieve by relying heavily on
information technology and the power of the network. Our plan is to use a combination of
deploying information technology, reducing energy consumption in our facilities with the
help of an IP-enabled building management system and analytics tool, improving the
energy efficiency of our products, and purchasing a limited amount of renewable energy.
Strides are also being made to better manage resources and waste, along with helping
ensure Cisco’s supply chain adheres to the company’s environmental and diversity goals.

e Product stewardship: Cisco is committed to optimizing the functionality, accessibility, and
performance of Cisco products while minimizing their power consumption. Cisco has also
instituted strong recovery and recycling programs.

e Architecture: Cisco is developing networking architectures and solutions to enable
customers and employees to mitigate their environmental effects and achieve their green
goals.

e Employees: Cisco is creating a corporate culture that inspires our employees to get
involved, take action, and become catalysts for change.

In addition, we are leading discussions with regulatory and standards groups tasked with
developing important metrics for technology and the environment. We are working with The
Green Grid and GridWise Alliance, among others, to help increase product-level and system-
level energy efficiency through public-sector and private-sector policies.

© 2009 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 3 of 10



Q&A

-

Given the ongoing and accelerating interest in green technologies, both from our customers
and within the networking community, we feel it is appropriate to initiate some industry-level
discussions about environmental standards, definitions, and regulations.

Q. What does Cisco mean by green IT?

There is no universally accepted, standard definition of green IT. That is why Cisco has
engaged in a series of discussions with our customers, regulatory agencies, and networking
industry leaders. The networking industry as a whole needs a consistent, agreed-upon way to
measure green IT claims, and care must be taken to help ensure apples-to-apples
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comparisons.

These industry trend discussions will center on the need for holistic evaluation of green
performance and critical evaluations of any and all green claims put out into the market, as
well as a call for standards with respect to green.

Q. Are Cisco products green?

A. As the leader in the networking industry, Cisco aims to be environmentally responsible and is
committed to supporting initiatives and developing products that address a wide range of
green issues. Many vendors have decided to label products as green based on a simplistic
and proprietary set of metrics. Cisco does not support this approach to designating products
as green.

Given the lack of a universally accepted standard definition for green IT, Cisco prefers not to
designate individual products or solutions as green. We prefer to say that Cisco provides
technologies, solutions, innovations, operations, and best practices that allow our customers
to achieve their green goals.

Across the industry, numerous efforts are aimed at certifying products as green. All of these
efforts cover certain aspects of environmental considerations. Although supportive of these

more focused efforts, Cisco believes that for IT products and solutions to be designated as

truly green, they must be matched against a comprehensive and standardized set of green

evaluation criteria.

Q. What green goals does Cisco see being established by its customers?

A. Different customers will have different green goals. However, certain green goals stand out:
e Reduce energy consumption and costs
¢ Increase energy efficiency of IT systems

e Comply with industry and government regulations

Establish business practices that minimize environmental effects
e Boost organizational reputation and perception

Q. How are Cisco customers measuring success?

A. Again, different customers use different metrics. The customers that seem to be driving the
greatest success use many metrics to define success. Here, declining energy costs, rising
telecommuting days, improved remote collaboration, regulatory compliance, more positive
perception ratings, and improved resource utilization are just some factors considered when
measuring success.
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Q. Where is the best place for our business to starti  f we want to adopt a sustainable
business strategy?

A. Sustainable business solutions begin with well-defined and scalable business, technology,
and network architectures. Business architecture is concerned with business motivations and
goals, operations, processes, knowledge frameworks, and the like. The technology
architecture includes requirements for the technical infrastructure and security, and the
network architecture and design define the communications network structure, including
physical configuration, facilities, operational structure, operational procedures, and so forth.

Cisco and our certified partners can help you align your IT resources to your organization’s
business problems, opportunities, and priorities; unify network-based services; and create a
flexible architecture optimized for your organization. We can help you assess readiness to
support proposed solutions; integrate new capabilities; and keep network devices and
applications secure, available, and operating reliably.

Q. It's a priority for our company to implement soluti ons for virtualization and
collaboration as part of a sustainable business str ategy, but we don’t have the
resources or architectural view to do it on our own . What can Cisco do to help us get
there?

A. Cisco and our certified partners offer expertise and technology innovation to help you control
energy consumption and costs, improve resource utilization, and reduce your organization’s
environmental impact. We provide leadership and guidance as you prioritize your business
initiatives, understand your current state, align solutions to enhance your network
environment, and assess and adapt as your business evolves. We offer services that can help
you to:

e Prepare your network to support new applications

o Optimize your network to use and manage power wisely, make the best use of integrated
services, and extend the useful life of installed systems

e Create, evolve, and maintain a more energy-efficient and cost-effective data center
architecture

¢ Build sustainable communications platforms, collaborate across any workspace, and
accelerate green business advantage

Q. We have sometimes heard the definition of “green” a s “bits transmitted per watts
expended.” What's wrong with that definition?
A. This definition might apply in some cases, but is insufficient as a general definition of green.

e This is a simplistic transport-only method of measurement. Throughput/power ratios reflect
only the efficiency of the lowest level functions of the network. While the networking
industry might debate whether the most appropriate network model includes three or five or
seven layers of functionality, all agree that network functions and features operate well
above this transport level. Judging the efficiency of a networking device based on the
power it uses to simply move bits across a link ignores critical higher level functions of the
network: functions that are appropriately applied across the network based on a multitude
of factors.

e |tis not conducive to apples-to-apples comparisons and does not take into account the
larger picture of the overall network solution. Depending on which role a device plays in the
network, it might have increased responsibilities and might replace several other devices.
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So a one-size-fits-all measurement might not give a true picture of the energy usage or
energy savings in a particular deployment.

e The definition focuses solely on per-platform energy usage and does not take into account
other aspects of green practices. Other aspects would include such things as green
manufacturing processes, network consolidation, virtualization, energy savings to be gained
through collaborative technologies, the role of the longevity of platforms in avoiding e-
waste, and responsible retirement of obsolete equipment.

Q. What are the benefits of a more holistic definition of green than just power
considerations?

A. Any definition of green must take a lifecycle approach to products, from initial manufacturing
processes through initial deployment, normal use, future evolution, and final retirement of
obsolete equipment. There are green practices to be applied at each stage in this process.
Thinking in lifecycle terms broadens the scope of potential green benefits. It also more directly
reflects how customers actually use and benefit from the products in real-world situations.

Q. How should the networking industry define green?

A. There is no simple answer to this question, but recognizing the need for a universal, standard
definition and evaluation criteria is an important first step. There are also existing and
upcoming regulations that provide guidance to greener products.

Q. What should be the factors defining green networkin g?
A. The network is the platform that touches all aspects of business operations and can play a
pivotal role to IT leadership in green practices.

As with the term “green” itself, there is no universally accepted, standard definition of green
networking. Some of the crucial factors that must be taken into consideration when evaluating
the relative greenness of a network include:

e Energy efficiency: How effectively do a device in particular and the network in general use
energy in relation to the amount and complexity of the work they are doing and the services
they provide? And one should also take into account the influence the network can have
over connected resources being powered through the network using PoE.

o Application enablement: Do the device and network enable applications or services that
promote green operations or business practices? Can such practices offset the energy
outlay required to run the device or network? Do integrated applications or services
eliminate specialized devices requiring their own power and cooling?

e Lifecycle approach: From the time of manufacture through the time of responsible
retirement from service, does each step in the lifecycle of the product display proper
consideration for the environmental effect of the product? While it is deployed, is a device
able to deliver value over a prolonged period of time? Will it adapt readily, while minimizing
resource waste? Over what time frame?

Q. How does Cisco evaluate energy efficiency with resp  ect to the network?

A. Evaluating energy efficiency and power conservation within the network involves several
distinct, yet complementary activities. The following summarizes these activities, arranged in
stages of implementation:
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First Stage: Measure the Current Energy Usage of th e Network

The most important step is to measure where energy is being used in the network. Energy use
will vary not only according to application or network type. It will differ from any one individual
network to another because of differing load requirements, differing physical infrastructure,
and differing environmental factors. Measuring where the energy is being used will highlight
the areas where the greatest energy savings can be made, as well as allowing accurate cost
analysis.

Second Stage: Understand the Productive Network Fun  ctions Required

The next step in evaluating energy efficiency is to understand the productive functions
required by the network, with special emphasis on functions required in defined places in the
network. Attempting to implement energy savings that compromise the productive functions of
the network will result in achieving conflicting business objectives. This is especially true
because the network and its related networking functions have become vital to the success of
all organizations, big and small, private and public, local and global. Here it is most important
to understand the critical network functional requirements in order to fully understand how
energy efficiency must take into account the full utility and effect of the network. After all,
minor power-saving moves that result in major loss of network and business function are
counterproductive and might actually restrict even greater potential gains in energy efficiency
elsewhere across the business and the network.

Third Stage: Analyze the Network Architecture and C ~ omponents

After analysis of the network energy usage and critical functions, enhancements to the
network infrastructure, architecture, and components can be assessed. At this point, there
might be some key components that can be identified as targets for replacement in order to
save energy. In most cases, however, even more significant savings will require evolution of
systemwide features. The most important step at this stage is to understand how the
interaction of components throughout the network and supporting infrastructure affects the
overall energy consumption, not only across the network, but also across all of IT and the
business. This will invariably be the most complex step and will require cross-functional
expertise. This will likely take the form of multiple initiatives and a systemwide requirements
analysis that will lead to guidelines for use in evolving and upgrading the infrastructure.

Fourth Stage: Evaluate and Compare the Energy Effic  iency of Components in Context

The last step is to fully evaluate the energy efficiency of individual components being selected
for use with the network. It is important that this step be taken after the other three steps
because it is necessary to understand the energy conservation opportunities, required
network functions, and systemwide effects of the component under evaluation. Where multiple
alternative devices are compared for energy efficiency, this must be done in the context of the
first three steps to avoid negative results that can outweigh the benefits of the energy
efficiency assessment.
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Q. Why the emphasis on networking products? Aren't the power demands of servers and
storage devices a much bigger green challenge to IT organizations?

A. Although servers and storage draw much attention because of their heavy power and cooling
requirements in the data center, the network touches everything and therefore can be the
backbone for driving green benefits across many fronts. Networking devices should operate
efficiently so as to minimize their load on the power/cooling infrastructure. Here, every bit
helps. But beyond power efficiency, Cisco’s vision is that the network will enable
environmentally friendly business practices such as telecommuting, remote collaboration, and
the use of collaboration technologies such as Cisco TelePresence conferencing. And
networking devices that readily adapt to changing requirements over a longer period of time
help reduce resource use and e-waste. Networking devices that need to be replaced every
two or three years can make things worse, not better.

It is this holistic approach that will drive the greatest green analysis and reward from the
network infrastructure.

Q. How should energy efficiency be measured? Which par ameters should constitute a
consistent methodology to determine and compare ven dors’ energy efficiency?

A. Energy efficiency is important in evaluating a network device. Simplistic measurements such
as power supply efficiency or device power draw should be considered. However, these
measurements only tell a small part of the story.

Take the analogy of mass-transit systems versus hybrid automobiles. There is no question
that the total energy usage of a bus that can transport a large number of people will consume
more energy than a small hybrid-powered sedan. Each is a different method of trying to
address the same problem.

Similarly, a network infrastructure that delivers more service capabilities and drives more
demanding and valuable business applications with better quality might consume more energy
than a collection of devices providing for basic connectivity.

At the infrastructure level, how effectively the network supports business applications while
decreasing the total cost of ownership is the key. Power efficiency at the individual device
level is less important than at the infrastructure level, because customers are looking for a
network platform through which to conduct business operations, improve productivities, and
generate profits. Certainly, individual devices should be energy efficient, but they should also
work to help ensure further green benefits through service integration, application enablement,
and system longevity. These further green benefits include:

¢ Device consolidation and elimination

e Resource virtualization enabling optimum utilization and location

¢ Enablement of advanced remote collaboration tools such as Cisco TelePresence
conferencing

e Worker mobility enabled through secure wireless connections
e Enhanced telecommuter productivity through secure unrestricted access

e Energy monitoring and management
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Q. What is the right power rating metric for comparing equipment power usage?

A. Firstof all, it is important to examine equipment as it is to be used in a defined point in the
network, providing for the services and features required in that point in the network. When
comparing equipment power usage, the equipment under analysis must have similar core
features, including port density, full POE across the same number of ports, identical media
types, as well as other hardware and software feature sets that match the requirements of the
defined point in the network under examination. Measurements must then be made under
realistic circumstances and across a range of operating conditions (for example, network
traffic load, features active, and so on). The suggested rating metric for comparing equipment
power usage is kilowatt hours (kWh).

It is important to note that when measuring equipment level power usage, it must be plugged
into the infrastructure and performing the typical set of functions required by that point in the
network in order for the results to be meaningful.

Q. What about the energy usage numbers you publish in your data sheets and on your
website? Can we use those?

A. The numbers published in data sheets or on our website represent the maximum power
supply ratings of devices and the worst-case power draw for certain individual components.
They are published as a service to our customers to help them with provisioning the proper
power and cooling for networks and data centers with the appropriate safeguards. They do not
represent the typical power draw during normal operations, which would be significantly lower.
For example, we have found that typical power draws for some devices amount to up to 50
percent of the stated maximums on our data sheets.

Q. Unlike other networking companies, Cisco has not an nounced a green switch or router.
Does Cisco lag behind other companies in creating s uch a device?

A. Given the lack of comprehensive metrics and standardized measurements associated with
green IT products, Cisco does not currently support the labeling of products as green.
However, one should not interpret this to mean that Cisco is not strongly focused on
developing and delivering green IT solutions. On the contrary, Cisco is fully committed to
leading the industry in providing products and solutions that deliver the greatest sustainability
gains for its customers. And as a company, Cisco is also committed to a high level of
environmental responsibility in its operations, culture, products, and customer solutions. We
believe that, aside from embedding efficiencies and effective services into our products,
information technology has the power to transform how the world addresses its environmental
challenges.
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