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mandate, regulate, and urge disclosure of g‘!j Py '

these efforts. In the real estate business, e

the metrics necessary to assess and

mitigate carbon emissions are related to

the energy consumed within buildings.
With buildings accounting for 40% of the
nation’s greenhouse gas emissions in the
U.S., (70% in New York City), regulatory
and market focus on the real estate
sector’s use of energy is growing.

While federal carbon trading legislation
will ultimately impact the producers of
energy (supply side), local legislation is
more focused on the users of energy in
an effort to curb demand. In commercial
real estate, New York City presents
a unique case, as many commercial
landlords provide tenants electricity
on a submetered basis, presenting an
opportunity to have tenants (the users of
energy in a building) to become active
participants in energy reduction efforts
within their buildings. This case study
presents Vornado's efforts to engage its
submetered tenant base in its energy
reduction and sustainability efforts by
providing tenants with their real-time
energy usage.

In 2009, Vornado’s New York Office
developed and launched the Energy
Information Portal (EIP), a web-based

data management tool to measure the
usage, cost and distribution of energy
in each of the buildings in its portfolio.
EIP is available to the tenant, building
manager and landlord and provides
utility consumption data at the level
of the tenant space, the building as a
whole, and ultimately, the entire portfolio
of properties. By making energy usage
data available to the users of energy in
the building, coupled with a sustainability
outreach program, Vornado's energy and
sustainability team has worked to reduce
energy consumption, and to identify and

eliminate wasteful practices.

History

Climate change and carbon mitigation
are now being addressed at the federal,
state and local level through legislation.
At the federal level, the Clean Energy

Jobs and American Power Act of 2009
was an all-encompassing bill to authorize
programs, research initiatives and jobs to
reduce pollution, curb wasteful emissions,
and improve upon public health. In
January of 2010, the Environmental
Agency (EPA)

that major suppliers and producers of

Protection required
emissions begin collecting and reporting
their energy consumption data. The
Securities and Exchange Commission set
forth recommendations for companies
to report the impact of climate change
on their business operations in their 10K
filings.

In New York, PlaNYC, the city's long-
term energy reduction and environmental
strategy, and the city's recent Greener
and Greater Buildings Plan passed in

1 The United States Department of Energy & the
Institute for Market Transformation (IMT) reports.
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2009, will drive energy efficiency efforts.
In support of these efforts, the New York
State Energy Research and Development
Authority (NYSERDA) incentivizes and
sponsors a comprehensive range of
efforts to reduce energy and utility
consumption throughout the state.

The federal and local governments
have set the framework for the private
sector to engage in sustainability, and
private companies have emerged on
the frontline of this movement. Vornado
Realty Trust, a publicly traded Real
Estate Investment Trust (NYSE: VNO)
has long foreseen the importance of
sustainability programs and practices.
With over 20 million square feet of space
in New York City alone, Vornado has
a dedicated team of professionals in
energy management and sustainability
to explore opportunities for reduction in
carbon emissions, and implement them
across its portfolio of properties. In 2009,
Vornado's efforts were extended through
outreach and education efforts, and the
development of the EIP, to include its
tenant base.

The Energy Information Portal

The foundation for the Energy
Information Portal (EIP) began with
deregulation of NY electricity markets in
1998. While utility companies divested
their generation plants, customers were
given the option to choose their own
utility delivery company. The result of
deregulation was an environment of
competition among utility generation
companies, and motivated landlords
to become increasingly aware of the
market cost of the energy supplying
their properties.

Vornado took this opportunity to
transition its submeters to interval
meters, or “smart” meters with funding
from NYSERDA. The majority of tenants

within the Vornado office portfolio have

their individual energy usage monitored
by a submeter, which enables Vornado
to accurately measure and determine
each tenant’s portion of electrical costs
for the building. Prior to deregulation,
these submeters were manually read
and recorded on a monthly basis, and
the energy usage would be billed based
on a flat, predetermined rate. However,
deregulation resulted in the potential for
rapidly changing energy prices, similar
to changes in stock prices on the stock
market. Interval submeters enabled
building owners to gather usage data
on a real-time basis.

Smart meters allow energy information
to be constantly read and transmitted
through “pulse” readings. One pulse
signifies the use of 100 watt-hours,
with ten pulses equivalent to the use
of 1 kilowatt-hour (kwh) of electricity.
The pulses are transmitted to a remote
terminal unit (RTU) within the building,
where they are “time stamped” and
stored. RTUs were installed in office
buildings within the Vornado portfolio
over the last five years. To date, these
RTUs are responsible for data delivered
from 3,000 submeters, each of which
send readings every fifteen minutes,
365 days a year. This totals to over
105,000,000 records of energy usage
data across the Vornado portfolio.

In late 2008, as Vornado's Energy &
Sustainability team prepared for Energy
Star labeling and LEED certification,
it became clear that building-level
sustainability and energy reduction
programs were not enough. Tenants,
afterall, made up 70-80% of the
building’s energy profile. Given the
enormous amount of data that Vornado
was compiling to address its billing/
metering needs, the next logical step
was to present this information, in a user-

friendly way, to its tenant base, with the

intention of helping tenants identify and
eliminate wasteful practices and improve
their energy efficiency.

In early 2009, Vornado contracted with
Syntonic Data Management (SDM), Inc.
to extract the data and develop a tool
through which building managers and
tenants could view it. The EIP serves
as both an accounting tool by tracking
tenant utility costs, while also serving as
an energy management tool by tracking
tenant utility usage.

Data is presented in a user-friendly
manner, with usage data presented as
raw numbers, as well as in graphical
format. The bar graph shows trends in
daily, weekly and monthly consumption
for each submeter within a tenant's
space, with the 15-minute interval data
enabling users to see the energy usage
of a given space within an hour after the
consumption takes place.

The EIP has enabled tenants to
implement ways to conserve energy, and
immediately translate their efforts into kwh
conserved and dollars and cents saved.
Building managers are able to monitor
their base building equipment and see
how slight adjustments in the scheduling,
heating or cooling of the machinery can
yield dramatic results in conservation.
Major tenants are able to employ energy
saving initiatives in their branch offices,
and obtain real, measurable results
that employees and shareholders can
understand. The EIP is an example of how
landlords and tenants can work together
to reduce a building's energy usage and
carbon footprint. Anthony Campbell, VP
of Energy and Sustainability at Vornado,
describes the EIP as a “convergence of
IT, telecommunications and energy data
management, meeting a world with a
need for lower carbon footprints and
higher energy efficiency standards.” The

EIP is a major milestone in transforming
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Figure 1:

REALTY TRUST
Sub-Meters Summary
Building Name

Tenant # Billing Name Usage Demand Subtotal Sales Tax Total Amt
2010 4,312,904 $734,581.73 $64,142.81 $798,724.54
2010-3 1,393,009 $199,790.70 $17,440.44 $217,231.14
2010-2 1,553,462 $260,959.86 $22,786.35 $283,746.21
2010-1 1,366,433 $273,831.17 $23,916.02 $297,747.19
2009 17,642,540 $3,685,635.73 $309,485.73 $3,995,121.46
2008 16,838,299 $3,523,687.20 $285,508.44 $3,809,195.64

Source: Vornado Realty Trust.
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“green” aspirations into real change.
By providing users with access to data,
the EIP is creating thousands of active
participants in the effort to eliminate
waste and maximize efficiency.

As a cloud-computed tool, the EIP
gives tenants access using their assigned
tenant ID number. When logging in, the
EIP’s homepage lists three options; “Sub-
Meter Bills / Summary”, “2009 Sub Meter
Reconciliation” and “Usage Profile and
Interval Data.” Each of these features
takes the user to a new display page that
serves as a “dashboard,” providing the
user with options to customize the data
view to their preference.

The “Sub-Meter Bills / Summary”
displays a tenant'’s total usage and cost
for the current year to date as well as
the previous years, as shown in Figure 1.
Placing the curser over “Usage” prompts
a report that shows the total monthly
electric consumption in kilowatt hours
(kwh). When placing the curser over the
“Subtotal” a report shows the monthly
costs.

Profile &
Data” feature enables the user to see

The "“Usage Interval
metered data through a customized
representation in bar graph format. The
“Tenant” field displays the company
name and the “Meter Point” displays
all the meters associated with their
premises. A checkbox next to each
meter allows the individual selection of
any one meter to view in isolation with
more depth data. The “From” and “To"
fields allow the selection of specific time
periods: annually, monthly, weekly or
daily. Clicking the “View Report” button
will then generate a graph displaying
increments of the total consumption of
the targeted area.

Upon first examining the bar graphs,
one can make determinations about the
type of equipment that the submeter is
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monitoring. A typical office submeter

monitors equipment that is running

during normal work hours, and is turned

ORNADO
VREALTY TRUST H

Interval Data Report =

ENERGY INFORMATION PORTAL

off or goes into “hibernation” during

Powered By Syntonic Data Management

night time and weekend hours. This

. . . " " ‘ Daily Interval Data Summary from : 4/10/2009 to : 4/11/2010 1:00:00 AM
pattern of usage is evident in a “wave

pattern in the graphs, with “troughs”

occurring at night and over the

weekend. Data centers, however, are

KWAh

more consistent in their usage of energy.

Their usage seldom deviates from day to

day. Figure 2 shows examples of typical
office space usage (top) and what would

likely service a data center (bottom):
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The "Load Factor” is calculated by
multiplying the “Peak Demand” by

the number of hours in the period and

Number of Days 367 Load Factor 64.18 %

dividing the total into the actual kwh on Peak 2,040,809 Peak Demand  701.00 kW

in the same period (expressed as a Off Peak 1,922,172 Peak Date Thursday, July 30, 2009 3:00 PM

Total kWh 3,962,981 Coze 1,470.2 metric Ton

percentage).

Interval data enables the end user to
view how much energy was consumed
in any particular hour of the day. In the
sample tenant graph shown in figure
3, the red line indicates that the user
reached peak consumption Thursday
July 30th, 2009 at 3:00 pm.

Implementation and Results
2009, with the
development of the EIP and completion

In summer

of data uploads for several of its large

properties, Vornado was ready to

launch the program by instructing
its management staff and tenants on
how to use the portal. With dozens of
buildings and hundreds of tenants of
varying functions, sizes and situations,
the challenge has been significant.
The key to a successful use of the EIP
has depended largely on finding the
office manager or facility engineer who
is incentivized to implement change
in their working environment, and has
the technical interest to learn how to
navigate and use the EIP through one or

two educational meetings.

Source: Vornado Realty Trust E.I.P. Energy Information Portal - Powered by Syntonic Data Management

Once Property Managers or Building
Engineers identified key tenants at each
building, members from the Energy &
Sustainability team would meet with the
tenant to provide an overview of the
EIP, and begin a dialogue/partnership
on energy reduction efforts. The most
successful examples of EIP usage were
in circumstances that had preexisting
efforts to reduce energy consumption.
The following three examples illustrate
how tenants, both big and small, were
able to employ the EIP to gain a more
meaningful perspective of their energy

conservation efforts.

Case Studies

To present a case study, let us examine
Limited Brands, which occupies over
350,000 square feet of office space
in fifteen floors of Vornado's 1740
Broadway property. Ken Douglas, AVP
of Facilities Planning, Development and
Maintenance for Limited Brands, was

already using an energy management

system in retail stores and believed the
value of the EIP would be its ability to
provide visibility on real time utility
usage, ultimately enabling his team to
identify ways to reduce energy usage
immediately.

With the ability to see trends in usage
on both an hourly and daily basis, the
team tested their energy reduction
ideas.  The real-time energy data
feedback provided by the EIP allowed
them to make immediate changes,
including adjusting temperature
settings and reducing the number of
active HVAC units in the main server
rooms; raising temperature settings in
all conference, IDF and presentation
rooms, changing auto light-timer on/
off settings for weekday and weekend
times, and shutting down specific areas
of lighting in the building. Savings were
seen within hours by viewing the EIP
system data recording.

Using a baseline period of one
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month, Limited Brands was able to

reduce over 2,000 kwh per day during
the weekdays, as well as slightly
more during the weekends. This
represents an annual energy avoidance
of 730,000 kWh; roughly 524 metric
tons of carbon emissions. Yielding a
fifteen percent reduction in overall
electrical consumption, this impressive
accomplishment was achieved in a
relatively quick timeframe, at virtually
zero capital expense to the tenant or
landlord (i.e. no large retrofits).

Limited Brands plans to use the
system to monitor and expand their
understanding of usage floor by floor to
help identify floors and/or activities that
are driving higher usage and believe that
they will identify other opportunities to
reduce usage. Any opportunity to save
money on energy usage is a benefit for
the environment and the Limited Brands’

shareholders. They view this as being

about smart facilities management and
sustainable improvement, allowing for
resources being used to better serving
the customer.

Another interesting example is Macy's,
Inc., which occupies about 500,000
square feet at Eleven Penn Plaza. Through
its “Race to Erase Waste” initiative,
a competitive effort to reinvigorate
associates to conserve energy, Macy's
refers to the EIP for tracking their energy
consumption. The initial step needed to
establish this competition began by hiring
an electrician to identify the areas and
equipment monitored by each submeter
within the space.

Each floor became a “team,” and
the floors then competed against one
another in their efforts to conserve
electricity. At the end of three months the
floor that conserved the greatest amount
of overall electricity wins the grand prize.
Office memos and signage reminding
employees to turn of their lights and
computers were placed in conference
rooms and other common areas around
the office. Weekend checks were also
conducted to eliminate as much waste
as possible. Furthermore, day lighting
from sun exposure was used when it was
efficient enough to avoid turning on the lights.

Macy'’s estimates that the efforts put
forth from the “Race to Erase Waste”
initiative resulted favorably in yielding an
actual electrical expense of $70,000 less
than their aggregated monthly estimate.
This savings will be recognized as a credit
to Macy’s account from the landlord on
their 2009 utility reconciliation.

A third case study of interest is Juniper
Networks, a company specializing in
enterprise network solutions, such as
routers, software applications, security
and wireless services. Vornado's property
located at One Penn Plaza in midtown

hosts the regional sales office for Juniper

Networks, consisting of roughly 10,000
square feet as well as a data center.

By nature of its energy-intensive
business, Juniper Networks is an optimal
candidate for the EIP. First, as a company
specializing in office equipment, the
employees of Juniper are keen to turn off
their computers, lights and other devices
when leaving the office. Secondly, the
majority of the workers in the One Penn
Plaza office are in sales, traveling with
laptops which they bring home with them
every night. As a result, very few pieces of
equipment are left “up and running” after
hours. Finally, the corporate environment
of Juniper Networks fosters several
sustainable initiatives, one of which
being the “mandatory PTO" week that
occurs on a semi-annual basis. During
the mandatory PTO week, employees
have the week off from work, and offices
are essentially shut down completely.
This includes all major office equipment,
lights, and HVAC wherever possible.

The mandatory PTO week was an
excellent opportunity to show the EIP’s
ability to measure sustainable efforts. By
selecting the Usage Profile and Interval
Data tab, and setting the time span to
encompass the mandatory PTO week in
May 2009, the following bar graph shown
in Figure 4 is displayed:

The bar graph shows a successful
reduction to virtually zero kwh of electricity
demand over roughly four business days.
The overall energy savings for the month
of May was in excess of 1600 kwh, which
was roughly a ten percent reduction in
emissions for the month. That 1600 kwh
equates to 0.6 metric tons of carbon
emissions spared from the atmosphere,
a figure that can be calculated from the
“Sub-Meter Reconciliation” feature. 1600
kwh is also about the same amount of
energy it takes to power a three bedroom

house for an entire month.
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These metrics offer a meaningful and relatable means to translate energy savings
which is the key to the success of the EIP. While few may understand reduction in energy
consumption, most can relate to dollars and cents, as well as a comparison to residential
energy use. Reporting progress using familiar terms and metrics will likely further the

outreach and accomplishments of the EIP.

The interval data feature of the EIP
enables consumption visualization for
tenants and landlords alike. Vornado
engineers, like the tenants, employ
the EIP to detect wasteful energy use
in their building operations. Efficient
management of the common areas and
base building equipment such as the
chillers, HVAC equipment and elevators,
is facilitated by the transparency and
speed at which the EIP generates
consumption information. By engaging
building engineers in monitoring the
EIP on a regular basis, abnormities in
operations are detected instantly, and
operational issues are identified and
remedied as soon as the same day.
The following examples are two recent
examples of how the EIP has been used
to identify and address building-level
energy issues.

The property located at 888 Seventh
Avenue uses steam as the main source
for heat. Steam consumption related to
heating the building normally reflects
business operating hours. However
Figure 5 indicates that the building
was consuming an average of 10,000
Lbs of steam per hour, 24 hours a day
without shutting down. This level of
consumption during un-occupied hours
is clearly inefficient and did not coincide
with the engineer’s expectation of the
building management system'’s schedule
of operations. A review of the areas
requiring heat after hours revealed
that the building lobby equipment was
running at a constant rate to maintain the
appropriate comfort level for one lobby
guard from 10:00PM to 6:00 AM and
on weekends.

Following this discovery, building
engineers  quickly  adjusted  the
temperatures to reflect the true work
cycle and working hours of the building.

As Figure 6 shows, building steam
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consumption and heating schedules were
adjusted to suit business hours, with the
peaks in usage coinciding with weekday
usage and the troughs reflecting typical
evening and weekend demands. The
ability to visualize usage patterns through
the EIP allows for opportunitiesand energy
reduction strategies to be identified and
implemented in short order, allowing the
building to achieve substantial savings
and improve its energy efficiency.

A second example of the successful
use of the EIP at the building level is at
350 Park Avenue, where an investigation
into the relationship between building
systems identified energy waste. During
a normal week in April, the building's
chillers follow an activity pattern similar
to what is present in Figure 7. With the
exception of a few “spikes” of activity,
the system remains off for the majority of
the week.

Discreet usage of the chiller is normally
a good sign, except when the steam
consumption during that same week
does not decrease accordingly. The EIP
revealed a constant consumption of nearly
1,000 Ibs of steam per hour (Figure 8)
with or without the chillers running. Upon
investigation, engineers discovered a
leak in the steam system that contributed
to the 1,000 lbs/hr of waste. The problem
was quickly rectified, as illustrated by
the zero use toward the end of the same
week (right side of Figure 8 graph).

Prior to EIP, building operators were
operating under the assumption that
their building management systems
and automated controls were working,
with no way of verifying hourly usage
or waste. With EIP, the engineers are
able to visualize consumption patterns
enabling them to identify and resolve
problems effectively, lowering both the
energy usage of the building as well as
the overall energy costs.
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Recommendations
Vornado's EIP program can serve as a model for other landlords to follow in order to
monitor and curtail energy usage in their properties. Critical path issues to build an energy
management tool include:
1. Installation of pulse-output-capable (interval-data capable) submeters in new tenant
spaces and the conversion of existing submeters to interval meters where possible.
This can accomplished by floor, tenant or usage to offer the most optimal
information outputs
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2. Installation of Remote Terminal Units
for data gathering

3. Development or purchase of energy
data management software (several
options are readily available on
the market)

Successful implementation of an energy

management program

tenant- focused education and outreach
program as well as engagement with the
building engineers. Education and outreach
should be a results-driven process that is

both user-friendly and easy to interpret,

which can be achieved through:

1. Diagnose the nature of the
business; size, personnel, operating
hours and business functions.

2. Identify the “sustainable
ambassador” of the business; the
individual who is motivated to
conserve energy usage, whether it
is for financial reasons, corporate
image branding, or a true concern

for the environment.

includes both a

3. Give building engineers visibility
of their operations. Engage
Building engineers in the process.

4. Guide the user through the
system and illustrate the ease
with which savings can be
accomplished, encouraging them
to revisit the EIP to experiment in
different ways.

5. lllustrate results: : translate
kilowatt-hour savings to monetary
savings and carbon
emission reduction.

6. Obtain feedback and follow up
with suggestions.

7. Track Progress through month-
over-month difference in energy
usage or changes in the daily or

weekly usage trends.

In  conclusion, sustainable business
practices are now a necessity of doing
business, particularly in the real estate
sector. With federal and local government

legislation focused on improving energy

the effects

monitoring and

efficiency and slowing

of global warming,
managing energy usage is not only good
corporate citizenship, but now essential
part of doing business.

the

Information Portal (EIP) as a means of

Vornado  launched Energy
tracking the energy usage across the
portfolio, establishing a measure of their
carbonemissions,andameansofengaging
its tenant base in its sustainability efforts.
The EIP is an example of the mutual
benefits that can be gained through
landlord/tenant partnerships. By making
small adjustments in the temperatures
of conference rooms, starting an office-
wide competition, or in monitoring a PTO
shutdown, the success stories showcase
the potential impact that providing
energy usage visibility through a system

like the EIP can have. B
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