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METHOD AND SYSTEM FOR TRACKING
AND MANAGING VARIOUS OPERATING
PARAMETERS OF ENTERPRISE ASSETS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 11/744,713, filed May 4, 2007,
entitled “Method and System for Tracking and Reporting
Emissions,” and further claims priority to U.S. Patent Appli-
cation No. 60/893,261, filed Mar. 6, 2007, entitled “Emis-
sions Tracking and Reporting.” Further, this application is a
continuation-in-part of U.S. patent application Ser. No.
11/423,860, filed Jun. 13, 2006, entitled “Enterprise Energy
Management System,” which is a continuation-in-part of U.S.
patent application Ser. No. 10/768,957, filed Jan. 30, 2004,
entitled “Enterprise Energy Management System,” which
issued as U.S. Pat. No. 7,062,389 on Jun. 13, 2006, which
claims priority to U.S. Patent Application No. 60/444,091,
filed Jan. 31, 2003, entitled “Enterprise Energy Manage-
ment,” all of which are hereby incorporated herein by refer-
ence in their entireties.

FIELD

[0002] The field of the various embodiments disclosed
herein relates generally to enterprise asset management and
more specifically to systems and methods for tracking and
managing various parameters of an enterprise, including any
combination of energy consumption, GHG emissions, carbon
credits, and/or costs associated with one or more pieces of
equipment, one or more sites, or the entire enterprise. Further
embodiments relate to systems and methods for calculating
total costs and/or optimizing the various parameters above.

BACKGROUND

[0003] Gases that trap heat in the atmosphere are often
called greenhouse gases (GHGs). GHGs are believed to be a
significant contributor to the global warming phenomenon.
Some GHGs such as carbon dioxide occur naturally and are
emitted to the atmosphere through natural processes. Other
GHGs are created and emitted solely through human activi-
ties. The principal GHGs that enter the atmosphere because of
human activities are: carbon dioxide (CO,), methane (CH,),
nitrous oxide (N,O), and fluorinated gases such as hydrofluo-
rocarbons, perfluorocarbons, and sulfur hexafluoride. In
addition, GHGs can include at least some types of chlorinated
gases.

[0004] Many governments are taking steps to reduce GHG
emissions through national policies that include the introduc-
tion of emissions trading programs, voluntary programs, car-
bon or energy taxes, and regulations and standards on energy
efficiency and emissions. As a result of such political and
legislative initiatives in the United States and abroad, organi-
zations are increasingly required to track and report their
GHG emissions. Such emissions tracking and reporting can
be arduous when it must be conducted for a multi-site orga-
nization or enterprise which exists across a wide geography.
For example, a large retail chain may have hundreds of sites
across the United States, with each site containing hundreds
of sources of GHG emissions.

[0005] The creation of the emissions trading programs has
created a market in which companies can trade in units called
“carbon credits.” Thus, companies can create an additional
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source of profits by reducing their GHG emissions. More
specifically, a company can reduce its GHG emissions, gain
carbon credits as a result of the emissions reduction, and then
sell those credits in the open market for a profit.

[0006] Accordingly, there is a need in the art for a system or
method for expeditiously and efficiently tracking and report-
ing the GHG emissions and the resulting carbon credits.

BRIEF SUMMARY

[0007] Certain embodiments disclosed herein relate to a
network-based energy consumption and emissions manage-
ment system for an enterprise, the system comprising a cen-
tral processor, an asset database, emissions tracking software,
energy consumption tracking software, carbon credit tracking
software, and optimization software. The asset database is
configured to store emissions information, energy consump-
tion information, and carbon credit information. The emis-
sions tracking software is configured to calculate and track
emissions information. The energy consumption tracking
software is configured to calculate and track energy consump-
tion information. Further, the carbon credit tracking software
is configured to calculate and track carbon credit information.
In addition, the optimization software is configured to be
modifiable to calculate and track optimal targets based on any
one or more of the emissions information, the energy con-
sumption information, and the carbon credit information.
[0008] Another embodiment relates to a network-based
energy consumption and emissions tracking system for an
enterprise. The system has a central processor, an asset data-
base, cost calculation software, emissions calculation soft-
ware, and report software. The asset database is configured to
store emissions information, energy consumption informa-
tion, and carbon credit information. The cost calculation soft-
ware is configured to calculate and track financial costs relat-
ing to each of the plurality of assets based on the emissions
information, the energy consumption information, and the
carbon credit information. The emissions calculation soft-
ware is configured to calculate and track emissions relating to
each of the plurality of assets. In addition, the report software
is configured to generate reports relating to at least one of the
emissions information, the energy consumption information,
the carbon credit information, and the financial costs.
[0009] A further embodiment relates to a network-based
energy consumption and emissions management system for
an enterprise. The system has a central processor, an asset
database, cost calculation software, and report software. The
database is configured to store emissions information, includ-
ing at least financial emissions information, energy consump-
tion information, including at least financial energy consump-
tion information, and carbon credit information, including at
least financial carbon credit information. The cost calculation
software is configured to calculate and track financial costs
relating to each of the plurality of assets based on the emis-
sions information, the energy consumption information, and
the carbon credit information. In addition, the report software
is configured to generate reports relating to at least one of the
emissions information, the energy consumption information,
the carbon credit information, and the financial costs.
[0010] Certain embodiments disclosed herein relate to a
network-based energy consumption and emissions manage-
ment system for an enterprise. The system has a central pro-
cessor, an asset database, comparison software, and analysis
software. The asset database is configured to store emissions
information, energy consumption information, and carbon
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credit information. The comparison software is configured to
compare and calculate differences between actual and bud-
geted emissions, energy consumption costs, and carbon cred-
its. The analysis software is configured to identify at least one
operating adjustment to at least one of the plurality of assets
to reduce at least one of the differences between actual and
budgeted emissions, energy consumption costs and carbon
credits.

[0011] Another embodiment relates to a network-based
carbon footprint tracking system for an enterprise. The sys-
tem has a central processor, a database, and carbon footprint
calculation software. The database is configured to store
manufacturing emissions information, packaging emissions
information, and transportation emissions information. Fur-
ther, the carbon footprint calculation software is configured to
calculate and track the carbon footprint of at least one of a
plurality of products, services, or assets based on the manu-
facturing emissions information, the packaging emissions
information, and the transportation emissions information.
[0012] While multiple embodiments are disclosed, still
other embodiments will become apparent to those skilled in
the art from the following detailed description, which shows
and describes illustrative embodiments of the invention. As
will be realized, the invention is capable of modifications in
various obvious aspects, all without departing from the spirit
and scope of the inventions described herein. Accordingly,
the drawings and detailed description are to be regarded as
illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.1 is a flow chart illustrating the operation of an
energy consumption, costs, emissions, and carbon credits
tracking and management system, in accordance with one
embodiment.

[0014] FIG. 2 is a block diagram of an asset tracking and
management system configuration, in accordance with one
embodiment.

[0015] FIG. 3 is a diagram showing various examples of
information relating to energy consuming assets collected,
according one embodiment.

[0016] FIG. 4 is a flow chart illustrating a method of sur-
veying and collecting information for a tracking and manage-
ment system, in accordance with one embodiment.

[0017] FIG. 5 is a flow chart illustrating the collecting and
entering of information into a tracking and management sys-
tem, in accordance with one embodiment.

[0018] FIG. 6 is a flow chart a method for tracking and
managing energy consumption at a site, according to one
embodiment.

[0019] FIG. 7 is a flow chart showing a method of process-
ing and paying utility bills, according to one embodiment.
[0020] FIG. 8 is a diagram showing a structure for storing
energy consumption data, according to one embodiment.
[0021] FIG. 9 is a flow chart showing a method of identi-
fying a service provider and transmitting a service request,
according to one embodiment.

[0022] FIG. 10 is a flow chart illustrating a method of
generating an emissions report, according to one embodi-
ment.

[0023] FIG. 11 is a flow chart illustrating a method of
tracking and managing carbon credits, according to one
embodiment.

[0024] FIG. 12 is a flow chart illustrating the generating of
an emission report, according to one embodiment.
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[0025] FIG. 13 is a flow chart depicting a method of track-
ing a production carbon footprint of a product, service, or
asset, according to one embodiment.

DETAILED DESCRIPTION

[0026] Various embodiments of methods and systems
described herein relate to tracking and/or managing any com-
bination of energy consumption, GHG emissions, carbon
credits, and/or costs associated with one or more pieces of
equipment, one or more sites, or an entire enterprise.

[0027] FIG.1isaflow chart depicting the overall operation
of' a method and system for tracking and, in some embodi-
ments, managing, energy consumption, costs, emissions,
and/or carbon credits, of an enterprise 10, according to one
embodiment. The system 10 generally comprises calculating
and tracking energy consumption of at least one piece of
equipment at least one site (block 14), calculating and track-
ing ownership costs of at least one piece of equipment at the
at least one site (block 16), calculating and tracking GHG
emissions of at least one piece of equipment at the at least one
site (block 18), and calculating and tracking carbon credits
relating to the at least one piece of equipment at the at least
one site (block 20).

[0028] Continuing with FIG. 1, in one aspect, the system 10
can also perform “verification” (block 22), which is a process
for confirming emissions reduction compliance as required
under carbon credit regimes in order to be awarded certain
credits, which will be described in further detail below. In an
alternative embodiment, the system 10 can also provide for
calculating and tracking the total financial costs for at least
one piece of equipment at the at least one site (block 24) based
on the energy consumption, costs of ownership, GHG emis-
sions, and carbon credits of the at least one piece of equip-
ment. In a further embodiment, the system 10 can provide for
calculating and tracking the total “true costs” (which can
include financial, environmental, and even public relations
costs as described in further detail herein) for at least one
piece of equipment at the at least one site (block 26) based on
the energy consumption, costs of ownership, GHG emissions,
and carbon credits of the at least one piece of equipment. In
yet another alternative implementation, the system 10 can
also allow for managing or optimizing the financial or true
costs (blocks 28, 30) as will be described in further detail
herein. Alternatively, the calculating and tracking capabilities
can be used to manage and/or help with developing a strategy
for procurement of various pieces of equipment, such as for
one or more sites or for the entire enterprise, as will be
described in further detail herein. In another alternative
implementation, the calculation and tracking capabilities set
forth herein can also be utilized to track and calculate energy
consumption and GHG emissions required over the life of a
retail product or service to determine and/or track a “carbon
footprint” for that product or service, as will also be described
in further detail herein. As used herein, “carbon footprint™ is
intended to mean any measure of GHG emissions associated
with an item, including, for example but not limited to, one or
more of emissions produced during use of the item, emissions
produced in production or creation of the item, and/or emis-
sions produced in transportation of the item.

[0029] Thus, the calculating and tracking of the energy
consumption, equipment costs, GHG emissions, and carbon
credits of the various embodiments described herein can be
used in a variety of different ways to track and/or manage the
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operation of one or more pieces of equipment, one or more
sites, or an entire enterprise, as will be explained in further
detail below.

[0030] It is understood that the equipment or sites tracked
by the various systems and methods described herein can be
any type of equipment or sites utilized by any entity with an
interest in such tracking, calculation, and or management as
described herein. In one embodiment, the equipment and
multiple sites are those of a commercial entity that utilizes
one of the systems or methods described herein to track or
manage the entity’s financial and/or true costs of operation at
each site and overall. One specific, non-limiting example is a
grocery store chain that may utilize one system embodiment
as described herein to calculate, track, and manage the total
financial costs of its equipment at every grocery store site,
such as refrigerators, freezers, cash registers, lighting, HVAC,
fleet vehicles, and any other equipment that consumes energy,
emits any GHG gas, or otherwise can be tracked and man-
aged.

[0031] Further specific, non-limiting examples of energy
consuming equipment can include equipment consuming
electrical energy, equipment combusting hydrocarbon energy
sources (e.g., natural gas or propane), equipment consuming
both, or any other energy-consuming or utility service-utiliz-
ing equipment as described herein, including equipment that
consumes, utilizes, or is powered by electricity. In one
embodiment, equipment using water is also included. Fur-
ther, the equipment can also include any equipment that con-
sumes or utilizes phone service, cable television service,
high-speed internet service, or any other device that con-
sumes, utilizes, or is powered by electronic or energy ser-
vices.

[0032] System Components

[0033] FIG. 2 depicts a schematic diagram of one embodi-
ment of a network-based system for calculating, tracking,
and/or managing such parameters as energy consumption,
GHG emissions, ownership costs, and carbon credits for one
or more pieces of equipment, one or more sites, one or more
regions, or an entire enterprise. Further systems that could be
utilized with the tracking and management embodiments
described herein are disclosed in co-pending U.S. patent
application Ser. No. 09/883,779, entitled “Method and Sys-
tem for Managing Enterprise Assets,” filed on Jun. 18, 2001,
which is hereby incorporated herein by reference in its
entirety.

[0034] As shown in FIG. 2, the system 50 according to one
embodiment can include a server 52 in communication with
client computers 54 and/or kiosks 56 through a network 58.
The client computers 54 and/or kiosks 56 can be located at
one or more of the various distributed sites of a distributed
enterprise or could be located at other locations, such as third
party sites. “Client computers” as used herein shall mean any
known type of processor or computer, and can also be referred
to as site processors 54 or site computers 54. The system 50
allows a distributed enterprise to track and/or manage assets,
energy consumption, emissions, equipment costs, and carbon
credits at one or more of multiple sites.

[0035] As further shown in FIG. 2, according to one imple-
mentation, the server 52 is in communication with at least one
of'an asset database 64, a service provider database 60, and a
utilities database 62. According to one embodiment, the asset
database 64 contains information regarding each piece of
equipment, such as equipment identification, description,
base cost, historical maintenance and service information, or
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any other kind of information relating to a piece of equip-
ment. Further, asset database 64 also include information
relating to energy consumption information, emissions infor-
mation, and carbon credit information for each piece of
equipment. The service provider database 60 contains various
information regarding service providers. Further, the utilities
database 62 contains information about various utility or
energy providers that provide utilities or energy to at least one
site of the enterprise.

[0036] Alternatively, various embodiments of the system
described herein can have separate databases for various dif-
ferent kinds of asset information such as an energy consump-
tion database, an emissions database, and a carbon credit
database. In a further alternative, the asset or equipment data,
service data, utilities data, energy consumption data, emis-
sions data, and carbon credit data are maintained in a single
database.

[0037] It is understood that the server or central processor
52 (also referred to herein as an “enterprise processor”) can be
any computer known to those skilled in the art. In one
embodiment, the central processor 52 includes a website
hosted in at least one or more computer servers. It is under-
stood that any system disclosed herein may have one or more
such server 52 and that each server may comprise a web
server, a database server and/or application server, any of
which may run on a variety of platforms.

[0038] According to one embodiment, the enterprise pro-
cessor or processors 52 comprise a central processor unit
(“CPU”) and main memory, an input/output interface for
communicating with various databases, files, programs, and
networks (such as the Internet), and one or more storage
devices. The storage devices may be disk drive devices or
CD-ROM devices. The enterprise processor 52 may also have
a monitor or other screen device and an input device, such as
a keyboard, a mouse, or a touch sensitive screen. Some non-
limiting commercial examples of servers that could be used
with various embodiments disclosed herein include Dell
2950, Sun Solaris, HP 9000 series, and IBM x3000 series.

[0039] In one implementation, the central processor 52
includes software programs or instructions that run on the
server-side to process requests and responses from a client
computer 54. These software programs or instructions send
information to the client computer 54, perform calculation,
compilation, and storage functions, transmit instructions to
the client computer 54 or to one or more pieces of equipment,
and generate reports. It is understood that any embodiment of
the systems disclosed herein that provide for data collection,
storage, tracking, and managing can be controlled using soft-
ware associated with the system. It is further understood that
the software utilized in the various embodiments described
herein may be a software application or applications that are
commercially sold and normally used by those skilled in the
art or it may be a specific application or applications coded in
a standard programming language.

[0040] It is further understood that the software can be any
known software for use with the systems described herein to
track, calculate, and manage the various parameters as
described herein. For example, as described in further detail
herein, various embodiments of the systems described herein
could have any one or more of software for tracking energy
consumption, ownership costs, GHG emissions, carbon cred-
its, total financial costs, or total true costs of one or more
assets, locations, regions, or enterprise, or software allowing
for optimization of any one of these parameters.
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[0041] The central processor 52 allows access by the client
processor 54 to various network resources. In one embodi-
ment, the central processor 52 also has access, via the network
58 or some other communication link, to external data
sources that may be used to keep the information in the server
current. In one implementation, a number of site computers
54 may be connected to the server at any given time, and
therefore a number of an enterprise’s facilities or locations
may utilize the system simultaneously.

[0042] Inthesystem 50, generally, equipment data (such as,
for example, energy consumption data, emissions data, or
carbon credit data) entered into the system 50 via a client
computer or processor 54 and/or equipment interface 66 is
received by the server 52 and stored in the asset database 64.
Alternatively, it can be stored in any of the appropriate data-
bases of the system.

[0043] The databases 60, 62, 64 serve as the inputs to and
information storage for the management and tracking system
50, which processes the information as described below and
generates any one or more of notifications, reports, work
orders, predictive analysis, suggested actions, and/or instruc-
tions to a user or to a piece of equipment or a third party
system.

[0044] According to one embodiment, the databases 60, 62,
64 may be of any type generally known in the art. The data-
bases 60, 62, 64 may be integral to the central processor 52 or
they may be accessible to the central processor 52 through a
computer network or other suitable communication link. In
one embodiment, the databases 60, 62, 64 are comprised of a
plurality of database servers, some of which are integral to the
central processor 52, and some that are located remotely from
the central processor 52. Some non-limiting commercial
examples of databases that could be used with various
embodiments disclosed herein include Oracle 91, Oracle 10g,
Microsoft SQL Server, PostSQL, and Ingress.

[0045] Theasset orequipment database 64 includes general
asset information relating to each asset in the system and
service information for each asset. As used herein, “asset” is
intended to include any item or piece of equipment that an
enterprise might have an interest in tracking or managing. The
asset information may include site information relating to all
sites where the client has assets, including site location, iden-
tification of assets at the site, and other relevant site informa-
tion. The asset information may also include manufacturer
information, supplier information, warranty information, and
any other relevant information for each asset. If the asset is
one part of a system comprised of more than one asset, the
asset information may include system information, including
the system name, description of the system, identification of
the assets in the system, system status, along with any other
relevant information. The system status options may include,
for example and without limitation, normal operation, provi-
sional operation, under repair, or being retrofitted.

[0046] Asdiscussedabove, the asset or equipment database
according to one embodiment can also include the energy
consumption information, emissions information, ownership
cost information, and carbon credit information for each
asset. Alternatively, one or more of the energy consumption
information, the emissions information, ownership cost
information, and the carbon credit information can be stored
in separate databases as described above.

[0047] According to one embodiment, the energy con-
sumption information includes any energy consumption
information relating to any piece of equipment of an enter-
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prise or location that consumes energy. Further, the energy
consumption information varies depending on the type or
category of equipment. In one non-limiting example, the
information collected for various types of equipment is
depicted in FIG. 3, according to one exemplary embodiment
of the invention. As shown in FIG. 3, the exemplary equip-
ment may be placed into three categories, namely building 70,
HVAC 72, and refrigeration 74. The embodiment of FIG. 3
further categorizes building 70 into lighting 76, building con-
trols 78 and general usage 80. As shown, HVAC 72 is further
categorized into compressors 82 and heat stages 84, and
refrigeration 74 is further categorized into condensers 86,
racks 88, compressors 90, and circuits 92. FIG. 3 further
shows several exemplary, non-limiting fields of information
that may be collected for each type of equipment.

[0048] In one implementation, the emissions information
includes any emissions information relating to any piece of
equipment of an enterprise or location that emits greenhouse
gases. Such information can include any information relating
to the amount of emissions produced by an asset. In one
example, the emissions information may include historical
emissions data, including direct, indirect, and fugitive emis-
sions data, site emissions data, and, in some embodiments,
group emissions data. Alternatively, the information can
include any emissions information of any kind. The emis-
sions information can be organized within the asset database
64 (or another appropriate separate database) or retrieved
from the database 64 according to the piece of equipment,
according to site, or any other desired parameter. That is, the
information can be stored or retrieved on a per-site basis, a
per-asset basis, or any other basis.

[0049] As used herein, “fugitive emissions” is intended to
mean any emission that is unintended, unplanned, and/or
undesirable, such as, for example, gas leakage (such as refrig-
erant leakage) from an asset. With respect to fugitive emis-
sions data, the fugitive emissions data can include work order
data such as information relating to repairs of the equipment
emitting the fugitive gas, which can be used to calculate
fugitive emissions such as refrigeration leaks. It is understood
that any refrigeration leakage information or any other type of
leakage information relating to GHG as described herein can
constitute emissions information.

[0050] The carbon credit information, in accordance with
one embodiment, includes any carbon credit information
relating to any piece of equipment of an enterprise or location
that emits greenhouse gases or otherwise has a carbon foot-
print. In one example, the carbon credit information may
include historical carbon credit data. Alternatively, the infor-
mation can include any carbon credit data of any kind. The
carbon credit information can be organized within the asset
database 64 (or another appropriate separate database) or
retrieved from the database 64 according to the piece of
equipment, according to site, or any other desired parameter.
That is, the information can be stored or retrieved on a per-site
basis, a per-asset basis, or any other basis.

[0051] According to one exemplary embodiment, if the
asset is a piece of refrigeration equipment, the asset database
64 includes refrigeration equipment information, repair, ret-
rofit, or retirement information, and refrigerant information.
The refrigeration equipment information may include identi-
fication of the type of refrigeration equipment. For example,
the asset may be HVAC equipment. The refrigeration equip-
ment information may also include an EPA category, certifi-
cation type required of the service provider by the EPA, the



US 2008/0255899 Al

amount of refrigerant when the asset is fully charged, the
refrigerant charge determination method, the refrigerant type,
the refrigerant circuit the equipment is associated with, refrig-
erant destruction information, all past work orders (including
the amount of refrigerant used) that have been performed on
the system, or any assets attached to the system, such as
refrigerated cases or HVAC systems, and any other relevant
information. Some options for the refrigerant charge deter-
mination method may include measurement, calculation,
manufacturer’s information, or establish range. Examples of
refrigerant type include R-22; 12/152a blend, 22/115 blend,
and 401 A (MP39).

[0052] Further, the database 64 can include any additional
information known to be useful in asset management.
[0053] In one embodiment, the utilities database 62
includes information about various utility providers that pro-
vide utilities to at least one site of the enterprise. For example,
the utility providers can include, but is not limited to, provid-
ers of electricity, gas, water, sewage systems, phone service,
cable television service, high-speed internet service, and any
other provider of electronic or energy services. In one
embodiment, the database 62 further includes a roster of
contacts for each utility provider, including, according to one
embodiment, service technicians for each utility provider. In
accordance with one aspect of the invention, the database 62
further includes for each utility provider a list of billing-
related and service-related incentives, rebates, discounts, or
any other form of money-saving package or offer offered to
customers by the utility provider. For each money-saving
package or offer, the specific condition(s) or event(s) that
must be satisfied such that the package or offer can be
redeemed or cashed in or otherwise obtained by a customer
are also included in the database.

[0054] The service provider database 60 includes general
service and/or maintenance provider information and certifi-
cation information for each service provider available to ser-
vice an asset and each maintenance provider available to
provide maintenance for an asset. “Service,” as used herein, is
intended to encompass any type of repair, maintenance, or
any other type of service that can be performed on, applied to,
or otherwise provided for any type of asset. Further, “service
provider,” as used herein, is intended to mean any person or
entity that provides some type of repair or maintenance or any
other known type of service for any type of asset. The infor-
mation may include the name of the service and/or mainte-
nance provider, a description, an address, a phone number, a
mobile phone number, a fax number, an e-mail address, a
username and password to log onto the system, one or more
technician names, contact information for each technician,
and any other relevant information. The certification infor-
mation may include a qualification type, a certificate number,
an expiration date for the certificate, a status, and any other
relevant information. According to one embodiment, the cer-
tification information is associated with technicians.

[0055] In the embodiment depicted in FIG. 2, the client
computers 54 are in communication with individual pieces of
equipment through an asset/equipment interface 66. The
equipment interface 66 can be configured to communicate
with the equipment and to provide a communication link
between the equipment and an enterprise processor 54 or the
central processor 52. In one embodiment, various interfaces
66 are configured to accept input from direct or fugitive
emissions sensors on various pieces of equipment, in order to
monitor the emissions production of each emission source. In
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one exemplary embodiment, the equipment interface to an
emission sensor is an interface with a continuous emissions
monitoring system such as the Baldwin™ Series Classic
Thermo-Electric Cooler, available from Perma Pure LLC,
located in Toms River, N.J. In further embodiments, the inter-
face 66 is configured to accept input from one or more energy
consumption sensors on the piece of equipment with which
the interface 66 is associated.

[0056] According to one implementation, the interface 66
is a local area wired or wireless network. In one aspect, the
interface 66 includes software to translate and normalize
signals received from various types of equipment, similar to
that disclosed in co-pending U.S. patent application Ser. No.
10/734,725, filed on Dec. 12, 2003, which is hereby incorpo-
rated herein by reference in its entirety.

[0057] Inone aspect of the invention, an interface 66 asso-
ciated with a particular piece of equipment allows for collec-
tion of information, including real-time information, directly
from the piece of equipment. Further, the information col-
lected from the asset or piece of equipment can then be used
in the present system in any fashion taught herein. In one
example, the information collected by the appropriate inter-
face 66 can be used to calculate energy consumption, emis-
sions, or carbon credits relating to the piece of equipment, the
site, or the enterprise, according to one embodiment. In a
further example, the interface 66 could be coupled to an
HVAC system to collect various information about the HVAC
system such as equipment information, service information,
energy consumption information, and/or emissions informa-
tion (including fugitive emissions information).

[0058] Tracking and Management

[0059] As mentioned above, any embodiment of the sys-
tems described above can be used to calculate, track, and
manage at least one of energy consumption, ownership costs,
GHG emissions, and carbon credits for a piece of equipment,
a site, or an enterprise. For example, according to one
embodiment, the energy consumption for a piece of equip-
ment, site, or enterprise can be tracked and managed, includ-
ing identifying and implementing optimal consumption
parameters. Similarly, in further exemplary embodiments,
either or both of GHG emissions and carbon credits can be
tracked, managed, or optimized for a piece of equipment, site,
or enterprise. In further embodiments relating to the tracking
and/or management of carbon credits, the system can also
provide for a verification process for verifying compliance
with previously established emissions reduction goals,
including verification processes required by various carbon
credit tracking regimes worldwide.

[0060] In accordance with other embodiments, the system
allows for tracking (and managing and/or optimizing in cer-
tain embodiments) total financial costs of a piece of equip-
ment, a site, or an enterprise, wherein the total financial costs
incorporate all ownership and/or operational costs, all finan-
cial costs associated with GHG emissions, and all financial
implications of carbon credits. In further embodiments relat-
ing to tracking total financial costs, the system allows for
planning, tracking, and/or managing a procurement project
relating to procurement of one or more pieces of equipment,
all equipment for a site, or all equipment for an enterprise.
Further, in additional embodiments, the system allows for
tracking total or “true” costs of a piece of equipment, a site, or
an enterprise, wherein such true costs can include all opera-
tional and/or ownership costs such as all energy consumption
costs, all environmental costs such as all GHG emissions, and
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all public relations costs such as those related to the financial
and environmental impacts of the asset, site, or enterprise.
Further, such tracking, management, and/or optimization of
total costs could be used for a procurement project as
described above as well. According to further alternative
embodiments, the system allows for tracking, managing, and/
or optimizing any of the above parameters for one or more
retail products or services.

[0061] Data Collection/Organization

[0062] According to various embodiments of the methods
and systems disclosed herein, as an initial procedure, infor-
mation about at least some assets or pieces of equipment is
collected and stored in the system. It is understood that this
collection or organization of existing information is an initial
step to input information into or capture such information in
the various embodiments of the systems described herein.
[0063] Inoneembodiment, at least one asset is inventoried
and an asset identifier created for each asset to give it a
trackable identity. This approach can provide a uniform nam-
ing convention, such that the same asset is identified by the
same name or identification number each time it is entered
into the system. In another embodiment, a set of appropriate
data fields is associated with each asset wherein each field has
a set of acceptable attributes. In this fashion, certain informa-
tion specific to certain types of assets can be collected and,
according to certain embodiments, only that appropriate
information can be entered into the system.

[0064] Once an identifier and data fields have been created
for each piece of equipment, information relating to each
asset can be collected. That is, certain characteristics or infor-
mation of each trackable asset may be associated with the
identifier. According to one embodiment, the process of col-
lecting and storing information relating to assets located at a
site is implemented using or in conjunction with a method or
system for surveying equipment assets located at a site or at
multiple distributed sites. One example of such a system is
disclosed in co-pending U.S. patent application Ser. No.
10/771,090, entitled “Site Equipment Survey Tool,” filed on
Feb. 3, 2004, which is incorporated herein by reference in its
entirety.

[0065] FIG.4isaflow chart showing one embodiment ofan
equipment surveying method 100 that includes gathering and
compiling legacy data for a client’s equipment assets (block
102), creating an appropriate data structure for collecting and
storing equipment information (block 104), importing nor-
malized legacy data into the data structure (block 106),
importing the data structure and the legacy data (block 108),
and surveying site equipment assets to collect relevant infor-
mation (block 110). In one embodiment, a quality control
review is conducted on the collected survey data (block 112).
[0066] Regardless of whether a survey method is used or
not, FIG. 5 is a flow chart illustrating an exemplary embodi-
ment of a process of collecting and entering asset data 120,
according to certain embodiments. As shown in FIG. 5, in
certain embodiments, a user identifies an asset for which
information is to be collected (block 122). Alternatively, there
is no need to identify the asset because information is col-
lected for all assets at a location. In some embodiments, based
on the type of asset identified, information corresponding to
the identified asset is collected (block 124). After asset infor-
mation is gathered, the information is input into the system
and associated with the appropriate asset (block 126). In one
embodiment, the asset information is collected and/or entered
into the system on a periodic basis.
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[0067] As discussed above with respect to the various data-
bases that can be incorporated into various embodiments of
the system, various types of equipment information can be
collected and entered into or stored in the system. It is under-
stood that the information to be collected can depend on the
type of equipment or the type of site at which the asset is
located. Thus, the asset information can include energy con-
sumption information for each asset, ownership cost infor-
mation for each asset, GHG emissions information for each
asset, and/or carbon credit information for each asset. It is
also understood that the information can be organized on a
per-asset basis, a per-site basis, a per-region basis, a per-
enterprise basis, or any other logical basis. For example,
organizing information on a per-site basis allows for consid-
eration of all asset information at a site and processing of that
information for purposes described herein. Alternatively,
organizing the information on a per-asset basis, a per-enter-
prise basis, or a per-region basis is also useful as described
herein.

[0068] Tracking or Managing Energy Consumption
[0069] According to one embodiment, any system embodi-
ment described herein can be used for energy management
methods such as calculating, tracking, and/or managing
energy consumption of one or more assets. One exemplary
embodiment includes first collecting relevant information
relating to each energy consuming asset and then collecting
actual energy consumption data on a periodic basis for each
asset. Using this periodically collected information, the
actual energy consumption of each asset can be tracked over
time and utilized by various embodiments of the system as
described herein to manage the energy consumption of each
asset, a site, a region, or the entire enterprise.

[0070] Additional examples of energy management and
energy consumption systems and processes that can be used
with the present systems and methods are disclosed in U.S.
Pat. No. 7,062,389, entitled “Enterprise Energy Management
System,” which is hereby incorporated herein by reference in
its entirety.

[0071] Inoneembodiment as described above, energy con-
sumption information is manually collected and recorded on
a periodic basis. Alternatively, energy consumption informa-
tion is collected real-time or near-time using energy sensors
or probes. These energy sensors, for example, may be TCP/IP
network devices that only need to be connected to the sites
communications network. This network could be a wired or
wireless network. These network devices then take reading
and post real-time energy consumption data to the network
for use within the system for any type of tracking, manage-
ment, or optimization as discussed herein. In one embodi-
ment, such sensors communicate with the system through the
asset interfaces 66 depicted in FIG. 2. Various alternative
examples and methods of energy consumption data collection
and tracking that can be utilized with the systems and meth-
ods herein are disclosed in U.S. Pat. No. 7,062,389, incorpo-
rated above.

[0072] In another alternative embodiment, a system con-
templated herein has software that can use the energy con-
sumption data to track and manage unexpected energy con-
sumption 130. That is, as shown in FIG. 6, in addition to
collecting relevant information relating to the equipment
(block 132) and collecting actual consumption data (block
136), the system calculates an expected energy consumption
profile (block 134) based on the collected equipment infor-
mation (block 132). System software then controls the com-
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parison of the actual energy consumption data to the expected
consumption profile (block 138). If the actual consumption
data exceeds the expected consumption profile, the software
directs the system to take some action to address the unex-
pected consumption (block 140), such as triggering an alarm,
generating a report, or transmitting instructions to the equip-
ment experiencing the unexpected consumption. Various
embodiments of systems and methods of tracking and man-
aging unexpected energy consumption are provided in U.S.
Pat. No. 7,062,389, incorporated above.

[0073] In accordance with certain embodiments for track-
ing energy consumption, the systems and methods can pro-
vide for processing utility bills, wherein the bills can also
provide asset information that can be used to calculate energy
consumption. For example, FIG. 7 depicts one method of
processing utility bills 150 in the following manner. Various
system embodiments described herein allow for entry and
storage in a utilities database (such as the database 62
depicted in FIG. 2) of billing information at each site for each
utility provider (block 152). The system of this embodiment
further provides for review and approval of each bill received
from each utility provider at each site (block 154). In addition,
the system provides for payment of each bill from each utility
provider (block 156). Payment to the provider can be accom-
plished using an electronic payment system, according to one
embodiment. One example of an electronic payment system
that can be utilized in conjunction with the present invention
is provided in U.S. application Ser. No. 10/922,364, entitled
“Electronic Payment System,” filed on Aug. 20, 2004, which
is incorporated herein by reference in it entirety. Various
embodiments of such systems and methods that can be used
with the systems herein are disclosed in further detail in U.S.
Pat. No. 7,062,389, which is incorporated above.

[0074] According to another aspect of the invention, the bill
review and approval process (block 154) further includes
identification of relevant money-saving packages or offers
related to the bill under review. For example, the server (such
as the server 52 depicted in FIG. 2) may access the utilities
database (such as the database 62 in FIG. 2) to identify any
money-saving packages or offers from the utility provider
that sent the bill under review. The server may then compare
the package or offer to the current bill to determine whether
the bill qualifies for the discount, rebate, or other money-
saving offer. Alternatively, the server identifies the relevant
money-saving package or offer and transmits it to a user so
that the user can determine whether the bill qualifies for the
package or offer. If the bill qualifies, the package or offer is
automatically applied to the bill total, thereby reducing the
amount owed. Alternatively, a user applies the offer or pack-
age to the bill.

[0075] It is understood that examples of money-saving
packages include the “demand-response” programs currently
offered by various utility and/or power companies across the
U.S. “Demand-response” and “demand-response event,” as
used herein, are intended to mean any program or implemen-
tation or occurrence by which a utility or power provider
provides incentives for reduced energy consumption or
imposes financially-based limitations on consumption during
peak demand periods. In one exemplary embodiment in
which the demand-response program is an incentive-based
program, the utility or power provider provides discounts or
some other type of money-saving incentive during a peak
demand period for any customer/site/enterprise that reduces
its energy consumption during the period by some predeter-
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mined amount. In an alternative exemplary embodiment in
which the demand-response program is a required limitation
program, the utility or power provider imposes fines or some
other type of cost on the customer/site/enterprise during a
peak demand period if the customer/site/enterprise does not
reduce its energy consumption during the period by some
predetermined amount.

[0076] In one demand-response example, the utility or
power provider generates an alert or notice during a peak
demand period relating to the incentive or consumption limi-
tation. In one embodiment, the utility or power provider is
coupled to an embodiment of a system as described herein
over a network such that the utility or power provider can
transmit an electronic alert or notice directly to the system. In
this embodiment, the electronic alert or notice is received at
the server and processed by software configured to receive
and process such alerts or notices. Alternatively, the alert or
notice is transmitted to a system user. For example, the alert or
notice can be sent via e-mail, telephone, text message, or any
other form of communication. In this embodiment, the user
then enters the demand-response information into the system
via a client computer or kiosk, and the software receives and
processes the information. Regardless whether the alert or
notice is received by the system or by a user, the system
according to one embodiment has software that is configured
to process the information to identify any assets or sites that
qualify for the incentive or limitation. The same software, or
a different software package, is further configured to provide
notification to an appropriate person regarding the assets or
sites that qualify for the incentive or limitation so that the
person can determine whether to reduce consumption and
how, or alternatively, is configured to provide notification that
includes recommended forms of implementation (such as
recommended methods of consumption reduction) that sat-
isfy the parameters of the incentive/reduction. Alternatively,
software can be provided that is configured to provide instruc-
tions to each asset or site via an asset interface (such as the
interface 66 as discussed above) to reduce consumption by an
appropriate amount. For example, consumption may be
reduced by reducing the output of the various predetermined
assets for a particular period (such as lowering the output of
the lights and/or the HVAC at a location for 3 hours) or by
simply turning the predetermined assets off for a particular
period (such as turning off the lights and/or HVAC system for
10 minutes every hour). In a further embodiment, the system
software can also provide for setting forth levels of imple-
mentation depending on the demand-response event. For
example, a first level could be shutting off the lights and
HVAC off for some period every 60 minutes, while a second
level could be shutting off the lights and HVAC for some
period every 30 minutes.

[0077] In accordance with a further embodiment, the sys-
tem can also provide for settlement, wherein “settlement™ is
defined as the comparison and reconciliation of the agreed-
upon consumption reduction with the actual reduction. That
is, if the demand-response event requires that the customer/
site volunteer or commit to the consumption reduction and
further requires verification that the agreed-upon consump-
tion reduction was met by the customer/site, certain embodi-
ments of the present systems can include software that com-
pares the agreed-upon consumption reduction with the actual
consumption reduction and transmits this information to a
user, the utility or power provider, or both.
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[0078] Real-time pricing could also be utilized by various
embodiments of the present systems and methods. That is,
utilities and energy providers may in the future change the
price of their product (utility or energy) on an hour-to-hour or
even minute-to-minute basis. Various embodiments of the
systems described herein have capabilities to capture and
utilize such real-time pricing to track and manage energy
consumption and prices on real-time basis.

[0079] For example, according to one embodiment the sys-
tem is provided with real-time information relating to the
utility or energy pricing and can utilize that information as
described herein to manage energy consumption. In this
embodiment, as is described above, the system server (such as
the server 52 depicted in FIG. 2) has access—via a network or
some other communication link—to external data sources or
other systems such as the data sources or systems of the utility
and energy providers. Alternatively, the utility and/or energy
provider(s) can have a client computer (such as a client com-
puter 54 as depicted in FIG. 2) at its central location. Thus, the
real-time pricing information (including hour-to-hour or
minute-to-minute changes) is communicated to any system
embodiment contemplated herein via communication with
the external data source or system or via a client computer and
the energy consumption software provided at the system can
track these prices, calculate the impact of the pricing changes
for each affected asset, each affected site, and/or for the entire
enterprise and implement an appropriate action as described
herein to the price change.

[0080] In one embodiment of the present invention, the
system 100 further tracks and manages refrigerant loss of any
asset that contains refrigerant, as described in further detail
below and further as disclosed in co-pending U.S. patent
application Ser. No. 10/429,619, filed on May 5, 2003, which
is incorporated herein by reference in its entirety.

[0081] In addition, various embodiments of the systems
described herein can also correlate energy consumption data
with refrigerant loss data to explain trends in energy con-
sumption. For example, FIG. 8 is a diagram showing a data-
base structure 160 for information relating to various catego-
ries of energy consuming and refrigerant using equipment.
The database structure 160 is useful in correlating energy
consumption data with refrigerant loss data to explain trends
in energy consumption. As shown in FIG. 8, the database
structure 160 includes work order data 162, site specific data
164, client or enterprise specific data 166, and general data
168. The structure 160 shown allows various equipment cat-
egories and attributes to be configured by the particular enter-
prise. The work order data 162 includes information relating
to repairs of site refrigeration circuits, which are used to
calculate refrigeration leaks 170.

[0082] The structure 160 allows a user to correlate changes
in energy consumption 172 with refrigeration leaks. This
allows a user or the system to explain the reason for unex-
pected energy consumption or spikes during a particular time
period. This could be accomplished, for example, by compar-
ing energy consumption over a specified period of time with
refrigerant loss and repair data for the same period of time. If
apiece of equipment was operating with a low level of refrig-
erant, it may explain the spike in energy consumption for that
period of time.

[0083] Using the information relating to the energy con-
suming equipment at a site and the actual energy consumption
data collected, a user of the method or the system can compare
consumption information to utility bills to identity potential
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billing errors. Likewise, a user can analyze consumption
information and identify potential equipment malfunctions in
need of repair.

[0084] Inanother embodiment, the various system embodi-
ments described herein provide for a method of calculating a
total cost of ownership of an asset. That is, the system has
software to calculate a total cost of ownership of a piece of
equipment, a site, a region, or an entire enterprise. In one
implementation, the software calculates a total financial cost
of ownership of a piece of equipment, site, region, or enter-
prise using at least the purchase cost of the equipment, the
repair costs associated with the equipment, and the energy
consumption cost of the equipment. Alternatively, the soft-
ware can calculate a total financial cost of ownership of an
asset, site, region, or enterprise based on any additional
parameters that contribute to the total financial cost, includ-
ing, for example, any carbon credits that are accumulated by
the asset, site, region, or enterprise.

[0085] Various systems and methods described herein
relating to tracking and management of energy consumption
further provide for data analysis, including data correlation
and predictive analysis. That is, according to one embodi-
ment, these systems include software that can utilize the
information stored, assimilated, or used by the system to
identify correlations with other information and utilize those
correlations to predict trends. Subsequently, the software can
take appropriate actions in the form of instructions to the
various assets based on a predicted trend, or the enterprise or
a user can take appropriate actions based on the predicted
trend.

[0086] The information that can be used for the correlation
analysis includes the energy management information, the
refrigeration loss information, the utility bill information, the
service information (which, as described above, includes
maintenance information, the total cost information, present
and historical weather and temperature data for a relevant
region, market demand for a utility service, and the current
rate (cost per unit) for a utility service. In one aspect of the
invention, the present and historical weather and temperature
data, the market demand for a utility service, the current rate
for a utility service, and any other similar or related data can
be included in a database or separate databases in the system
or it can be accessed by the system from another source such
as an external database accessed over the network, a diskette,
a compact disk, or any other data source. According to one
embodiment, utility billing information is correlated with
service information, refrigerant usage, energy usage, total
cost information, weather/temperature information, utility
service market demand, and a current utility service rate or
rates. That is, certain events, details, or trends in the billing
information are correlated with any other information. Alter-
natively, any of the above information can be correlated with
any other of the above information. According to one embodi-
ment, this allows a user or the system to relate changes in one
set of parameters such as billing information to other param-
eters as described above. Thus, relationships between various
types of information can be identified.

[0087] Inaccordance with another embodiment, the system
also provides for predictive analysis and planning based on
the correlated data described above. That is, the system
includes software that draws upon the data correlations iden-
tified above to predict future trends in the data. The enterprise
or a user can then utilize a predicted trend and the above
information to take appropriate steps to address any predicted
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impact of the trend. According to one exemplary embodi-
ment, predicted weather patterns can be used to predict a
trend in energy use and utility bill amounts. For example,
perhaps a particularly cold winter has been predicted. The
system can compare the predicted winter season with past
correlations and/or calculated correlations between utility
bills and similar winter seasons. Based on the correlations,
the system can predict the impact of the cold winter season on
the size of the utility bills for a site or a group of sites in the
region impacted by the cold weather.

[0088] In another exemplary embodiment in which each
site has been mapped with GIS capabilities as disclosed in
U.S. application Ser. No. 10/771,090, which is incorporated
herein by reference in its entirety, the system can compare a
predicted storm path with site locations using a map-based
interface and identify the sites of the enterprise predicted to be
directly affected by possible utility outages. The system can
further notify auser or users of the predicted possible outages.
[0089] Inanother exemplary embodiment, a predicted tem-
perature spike across a certain region can be used to predict
expected energy requirements relating to electricity, etc. (and
the resulting expected utility bills).

[0090] In any of the above three examples, additional fac-
tors could be considered relating to the predicted weather or
temperature event, such as, for example, the current market
demand and utility rates in each example. Thus, in this
example, demand and rate trends could also be taken into
account in formulating predictions regarding expected mar-
ket demand and expected rates during weather- or seasonally-
related events or periods.

[0091] Preventative action can then be taken by the user or
the enterprise based on the predicted information provided by
the system. In one embodiment, the user takes action based on
the predicted information provided by the system 100. In the
example of the predicted winter season, the user can take such
steps as installing or providing additional heaters at the appro-
priate locations, reducing energy consumption at unaffected
sites in anticipation of increased consumption at the affected
sites, or any other appropriate action to prepare for the
expected increase in utility consumption. In the example of
the predicted storm path, the user could strategically position
power generators or other services at the most vulnerable sites
prior to the weather pattern. In the example of the predicted
temperature spike, the user could place power generators at
each site that is expected to be affected by the temperature
spike to reduce the load on the electrical power grid in the area
and reduce the utility bill for those sites.

[0092] Alternatively, the preventative action is imple-
mented by the system, according to one embodiment. That is,
various embodiments of the system allow for data and pre-
dictive analysis, including predicting certain trends relating
to certain assets or equipment, and upon the triggering of a
certain event associated with those predictions, electronically
communicating or transmitting operating instructions to the
relevant piece of equipment via an asset/equipment interface
associated with that piece of equipment such as the interface
66 depicted in FIG. 2. Thus, the asset/equipment interface
capabilities can be used in conjunction with the data and
predictive analysis capabilities as described above to provide
for preventative action or action to address the impact of a
predicted trend.

[0093] In one embodiment, the asset/equipment interface
capabilities can be utilized according to various system
embodiments described herein to remotely control operating
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parameters of certain energy or energy-related systems at a
site, as disclosed in further detail in U.S. application Ser. No.
10/734,725, which is incorporated herein by reference in its
entirety, to accomplish measures intended to prevent or
reduce any negative impact of predicted phenomenon as
described above. Thus, various systems allow for tracking
various parameters relating to equipment at a site or multiple
sites, performing data and predictive analysis, and upon the
triggering of'a certain event or predicted event associated with
those parameters, electronically communicating or transmit-
ting operating instructions to the equipment. According to
one embodiment, the types of equipment that can be remotely
controlled in this fashion include, but are not limited to,
refrigeration, lighting, and HVAC equipment and systems.
[0094] In the example of the predicted cold winter season,
the predicted cold temperatures can trigger the system to
electronically communicate instructions to the HVAC sys-
tems and, in some embodiments, additional power consum-
ing systems of unaffected sites to reduce power output of
those systems, thereby reducing the heating bills at those sites
and saving the enterprise money to compensate for the
increased costs at the affected sites. In the example of the
predicted temperature spike, the predicted high temperatures
could trigger the system to electronically communicate
instructions to the HVAC systems of unaffected sites to
reduce power output of those systems, thereby reducing the
air conditioning bills at those sites and saving the enterprise
money to compensate for the increased costs at the affected
sites.

[0095] In either of the above examples, the instructions
transmitted by the system can be further impacted by the
system’s consideration and analysis of the market demand
information and utility rate information in addition to the
predicted weather trends. According to one embodiment, the
predicted weather pattern results in a predicted demand and/
or utility rate that triggers instructions transmitted by the
system to the relevant equipment through an appropriate
interface or interfaces—such as an interface 66 as depicted in
FIG. 2—based on the predicted rate. Alternatively, a utility
provider can provide real-time or nearly real-time demand
and rate information that can be inputted into the system and
based on the demand or rate, the system can be triggered to
transmit various instructions from the system to the relevant
equipment through the appropriate interface or interfaces. For
example, in the cold temperature example above, the server
software may predict a certain utility rate that triggers an
electronic instruction to be transmitted to the equipment at the
affected site or sites instructing the HVAC systems to reduce
output by some predetermined percentage during the pre-
dicted peak rate period(s) to reduce expenses. Thus, the mar-
ket demand and utility rate information can be taken into
account in providing instructions to the relevant equipment
and/or sites. In a further alternative, the system can be trig-
gered by any number of different parameters to communicate
with various equipment to implement preventative or reme-
dial actions in response to a predicted trend.

[0096] Tracking or Managing Asset Service/Maintenance

[0097] It is understood that various embodiments of the
systems and methods disclose herein also provide for track-
ing and managing any asset service or maintenance needs.
One exemplary embodiment of the system provides for a
method of servicing and maintenance of assets by service
providers, including third party providers or in-house person-
nel 160. As shown in FIG. 9, the method 180 generally com-
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prises generating a service request (either at a client com-
puter, a kiosk, an asset interface, or some other connection to
the system) (block 182), receiving the service request at the
central processor (block 184), utilizing software to automati-
cally identify an appropriate service provider in the service
provider database (block 186), and automatically transmit-
ting a service request to the service provider, along with any
additional asset information which may be needed by the
service provider (block 188). In one embodiment, if no
response is received within a predetermined period of time,
the request is resent (block 190). It is understood that any
method of tracking and managing asset service and/or main-
tenance can be utilized in the systems described herein,
including those methods of asset service and/or maintenance
described in U.S. application Ser. No. 09/883,779, entitled
“Enterprise Asset Management System and Method,” which
is hereby incorporated herein by reference in its entirety.
[0098] Tracking or Managing Emissions

[0099] In further additional embodiments, the systems dis-
closed can track GHG emissions of an asset, a site, a region,
or an enterprise. FIG. 10 is a flow chart depicting the overall
operation of a method and system for tracking emissions 200,
according to one embodiment. The system generally com-
prises collecting data and/or entering data into the system
relating to assets that are emissions sources (block 202),
calculating emissions totals (block 204), and, according to
certain alternative embodiments, generating emissions
reports requested by a user on the basis of the stored emis-
sions data (block 206). The system 200 can track the emis-
sions of each emissions source of interest. In one embodi-
ment, the system 200 tracks the emissions of each source at a
particular location. Alternatively, the system 200 tracks the
emissions of each emission source of each location of an
enterprise. The system 200, in accordance with another
aspect, can generate reports detailing the amount of emissions
produced by an emission source or group of emission sources,
particularly the amount of greenhouse gases produced by
each source, and more particularly the amount of carbon
dioxide and carbon dioxide equivalents produced.

[0100] Inoneembodiment, any such system tracks all types
of'emissions from all kinds of emission sources. For example,
in one embodiment, emissions can include emissions that
originate from both direct and indirect emission sources.
Thus, in one embodiment, the system tracks emissions from
both direct and indirect sources. Alternatively, the system can
track solely the emissions from direct emission sources or
solely the emissions from indirect emission sources.

[0101] Direct emission sources are those sources of emis-
sions which are owned or controlled by the enterprise. Gen-
erally, direct emission sources comprise four subtypes:
mobile combustion sources, stationary combustion sources,
manufacturing process sources, and fugitive emission
sources. For example, a vehicle or building heater would be a
direct emission source.

[0102] In contrast, indirect emission sources include those
sources which produce emissions, in whole or in part, as a
result of the enterprise’s activities, and are owned or con-
trolled by another entity. Indirect emission sources include,
for example, any energy or other GHG emitting sources that
are imported from a third party, such as imported electricity,
imported steam, imported heating, or imported cooling, all of
which can also be referred to herein as “utilities.” Imported
electricity can include, but is not limited to, any electricity
imported from one or more electric companies or other elec-
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tricity providers. In one embodiment, imported electricity can
include electricity from a co-generation plant, which is an
engine or plant that simultaneously generates power and use-
ful heat. Imported steam can include, but is not limited to, any
steam imported from one or more steam providers or power
plants. Imported heating can include, but is not limited to, any
heat imported in any form from any heat provider. According
to one implementation, imported heating can include steam or
hot water imported from one or more heating providers.
Imported cooling can include, but is not limited to, any cool-
ing imported in any form from any cooling provider. In accor-
dance with one aspect, imported cooling can include
imported chilled water or other media for air conditioning or
other uses from one or more cooling providers.

[0103] Returning to direct emission sources, the mobile
combustion sources are those non-stationary assets of an
enterprise that create emissions by means of fuel combustion,
including, for example, automobiles, motorcycles, trucks,
forklifts, boats, airplanes, construction equipment, diesel
generators, such as backup diesel generators, and the like.
The stationary combustion sources are those stationary assets
of an enterprise that create emissions by means of fuel con-
sumption, including, for example, power plants, refineries,
furnaces, heaters, and the like.

[0104] The manufacturing process sources include an
enterprise’s manufacturing or industrial processes that result
in release of emissions. These sources may include, for
example, the manufacturing of aluminum, iron, steel, refrig-
erants, ammonia, acids, and lime. The fugitive emissions
sources include the assets of an enterprise that cause emis-
sions to be released by means of unintentional release or leak,
such as is common in air conditioning and refrigeration
equipment, for example.

[0105] While specific examples of emission sources for
each emission type and subtype have been provided, the
methods and systems discussed herein anticipate the tracking
of any type of emission from any emission source.

[0106] Itis understood that the information collected for an
emission source may vary depending on the type or category
of emission source. For example, the emission sources may
be placed into two categories: direct emissions and indirect
emissions (as described above). Alternatively, the direct
emissions sources may be further placed into four subcatego-
ries based on the four subtypes described above. Depending
on the category and/or subcategory of a source, the type of
information collected, and thus the fields for which informa-
tion may be collected, may differ. For example, the emission
source information may include any emission source identi-
fying information such as the emission source identifier and
type and/or subtype of the emission source. In addition, the
emission source information may include any historical emis-
sions data for the source (also referred to herein as “legacy”
data). Additionally, the information may include site infor-
mation relating to all of the sites where the enterprise has
emission sources, including site location, identification of
emission sources at the site, and any other relevant site infor-
mation. Ifthe emission source is one part of a system or group
comprised of more than one emission source, in some
embodiments, the emission source information may include
group information, including the group name, description of
the group, identification of the emission sources in the group,
along with any other relevant information. A group may com-
prise, for example, all of the emission sources at a particular
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site location. Additionally, for example, a group may com-
prise all of the emission sources of an enterprise.

[0107] One general method of collecting indirect or direct
emissions, according to one embodiment, includes collecting
usage information. In the case of indirect emissions sources
such as utilities, the utility provider provides to the enterprise
an invoice relating to the utility usage by the enterprise or by
one particular location of the enterprise. Thus, the collection
of usage information relating to such an indirect emissions
source includes collecting the invoice information. Accord-
ing to one embodiment, the invoice information is collected
by simply receiving a hardcopy of the invoice, for example by
receiving the hardcopy in the U.S. mail. Alternatively, the
invoice information is collected in an electronic format via an
e-mail or other electronic form of communication, including
at a website. In one example, the information of interest
includes the total utility usage.

[0108] Alternatively, the usage information can be col-
lected via an interface similar to the interface 66 described
above with respect to FIG. 2. In this embodiment, the inter-
face is coupled to an energy meter (such as, for example, an
electric meter or a gas meter) to collect all usage information
based on the meter. One example of such an interface is the
Data Manager™ available from Resource Data Management
in Glasgow, Scotland.

[0109] For direct emissions sources, according to one
embodiment, the emissions source information can include
total usage of the source during a given period. Thus, the
collection of information for direct emissions sources can
also include the collection of usage information. For example,
the direct emissions source can be a mobile combustion unit
such as a vehicle, and the source information of interest can
include the total fuel usage during the period. In one aspect,
the usage information is collected by manually collecting all
fuel invoices associated with the source. Alternatively, the
fuel invoice information is collected in an electronic format
via an e-mail or other electronic form of communication,
including at a website.

[0110] Inone aspect of the systems and methods disclosed
herein, any invoices or billing information can be managed
and entered or processed via a method or system similar to, or
in cooperation with, any of the methods or systems of energy
management described above and/or any of the methods or
systems disclosed in co-pending U.S. application Ser. No.
11/423,860, filed on Jun. 13, 2006, which is hereby incorpo-
rated herein by reference in its entirety.

[0111] One example of a method for processing bills or
invoices is set forth in FIG. 7, discussed above. In a further
embodiment, the billing information for entry and storage can
include, but is not limited to, all the information provided in
each periodic bill or invoice associated with any emissions
source, such as a fuel bill relating to a direct emissions source
or a bill from a utility provider. For example, the billing
information can include all fuel bills or other invoice infor-
mation for any enterprise site relating to the operation of one
or more direct emissions sources and/or all invoice informa-
tion for any enterprise site provided separately by one or more
of'the gas provider, electricity provider, or any other utility or
energy provider that results in the emission of GHGs. In one
embodiment, the billing or invoice information is entered
manually by a user, such as an employee of the enterprise or
an employee of the utility provider, at a client computer or
kiosk or other entry point.
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[0112] Alternatively, the information is entered electroni-
cally. For example, electronic entry can be accomplished by
scanning a document with any known scanner utilizing OCR
or any other scanning technology and loading the scanned
information into the system. In another example, the infor-
mation is entered electronically by direct electronic commu-
nication between the billing system of the provider of the
invoice and a system as described herein over the network
similar to the network described in FIG. 2. In a further alter-
native, the billing information is electronically compiled by
an external individual or individuals, such as, for example, a
third-party entity hired to compile the billing information into
a format that can be easily loaded into the system and then the
billing information is loaded into the system. According to
one embodiment, the third-party individual or individuals
compile historical billing information into an appropriate
format for loading into the system. Alternatively, the third-
party individual or individuals compile current billing infor-
mation on an on-going basis for loading into the system. In a
further alternative, both historical and current billing infor-
mation are compiled into an appropriate format by the third
party individual or individuals or by an employee or agent of
the enterprise.

[0113] It is understood that the billing information collec-
tion described in the paragraphs above can also be utilized for
collection of bills for purposes of energy consumption track-
ing and management.

[0114] For purposes of both direct and indirect emissions
tracking, in addition to usage information and any other infor-
mation relating to the amount of emissions a source has
produced, the user may enter any other relevant information,
including but not limited to, the site where the emission
source is located, the group that the emission source is a part
of, if any, and the date the information was gathered.

[0115] Inoneembodiment, the indirect emissions sourceis
electricity. In another embodiment, the indirect emissions
source can be imported steam, imported heating, imported
cooling, or any other imported energy source that results in
the emission of any GHGs. In one embodiment, the informa-
tion gathered includes the total energy consumption of the
source. For example, if the indirect emissions source is elec-
tricity, the information to be collected can include the total
electricity consumption for some period in kilowatt hours. As
discussed above, this information can be collected or calcu-
lated from the electricity invoice. In another example, the
indirect emissions source is imported steam, heating, or cool-
ing. In this example, the information to be collected can
include, but is not limited to, the total steam, heating, or
cooling consumption for some period in any appropriate unit
of measure.

[0116] Inone embodiment, the direct emissions source is a
mobile combustion source. In another embodiment, the direct
emissions source can be a stationary combustion source, a
power plant, a manufacturing plant, or any other type of plant,
asset, or equipment used at an enterprise location that emits
any kind of GHGs at the location. In one embodiment, the
information gathered includes the total energy consumption
of'the source. For example, if the direct emissions source is a
mobile combustion source, the information to be collected
caninclude any or all of the make and model ofthe source, the
type of fuel consumed by the source, the total fuel consump-
tion of the source, and the distance traveled by the source. As
discussed above, this information can be collected or calcu-
lated from any or all of the fuel invoice(s), fuel purchase
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records, odometer readings, trip manifests, and/or mainte-
nance records. In another example, the direct emissions
source is a co-generation plant as described above and the
emissions source information that is collected can include the
fuel input, electricity production, net heat production, and/or
plant efficiency. In a further example, the direct emissions
source is a stationary combustion source, and the source
information that is collected may include the type of fuel
consumed by the source and the total fuel consumption of the
source. This information can also be obtained from utility
bills, according to one embodiment.

[0117] Inanother embodiment, the direct emissions source
is a manufacturing process emission source, and the source
information that can be collected includes total emissions of
any measurable gas of interest in any appropriate unit of
measure, including, for example, those gases and units of
measure set forth in EPA rules and government legislation.
[0118] According to one embodiment, the timing of the
emissions information collection and the number of such
collections can vary significantly. That is, the collection can
be performed daily, weekly, monthly, yearly, or at any other
known interval. Alternatively, the collection can be per-
formed randomly. It is also understood that the number of
data points collected can vary significantly. That is, the emis-
sions information can be based in one embodiment on only
one invoice for a broad emissions source category. Alterna-
tively, the information can be based on one invoice for a
subcategory of emissions sources. In a further alternative,
each emissions source is monitored individually by a user or
dedicated interface or sensor.

[0119] Inanother embodiment, fugitive emissions can also
be tracked. The fugitive emissions source can be any of a
number of assets or equipment that leaks any GHG. In one
example, the fugitive emissions source is refrigeration equip-
ment, and the source information that can be collected
includes the equipment type, the actual and/or calculated leak
rate, and/or the quantity and type of refrigerant used.

[0120] According to one embodiment, the tracking and
management of fugitive emissions can be performed via a
method and system similar to that described in co-pending
U.S. application Ser. No. 10/429,619, filed on May 5, 2003,
which is hereby incorporated herein by reference in its
entirety. The application discloses tracking and management
of fugitive emissions such as refrigerant leakage, and it is
understood that the teachings can apply to any type of fugitive
emissions.

[0121] For either or both of direct and indirect emissions
tracking, the emissions source information is then entered
into the system. In one implementation, the information is
manually entered by a user. For example, a user could enter
the information from a hardcopy invoice into the system using
a client computer. Alternatively, the information is automati-
cally entered into the system. For example, the information is
provided in electronic format and is automatically loaded into
the system upon receipt or retrieval from the provider of the
invoice.

[0122] In an alternative embodiment, any emission source
information can be entered into the system via an equipment
interface similar to the interface discussed above with respect
to FIG. 2. The equipment interface allows the system to
automatically track information related to the amount of
emissions produced by a certain emission source without any
manual input or effort by a user. For example, a stationary
combustion source, such as a smokestack, may be equipped
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with an equipment interface that continuously measures the
amount of emissions produced by the source and is equipped
with acommunication link between the source and the central
processor. Any information received by the central processor
from the equipment interface may then be stored in the data-
base.

[0123] Inaparticular embodiment, the system saves into an
asset database (or an emissions database), such as a database
similar to the one discussed above with respect to FIG. 2, all
of'the information gathered such that the system accumulates
all of the information relating to the amount of emissions
produced by each asset.

[0124] Returning to FIG. 10, certain embodiments of the
method of tracking emissions include calculating the amount
of emissions produced by an emission source or sources
(block 204). That is, the amount of emissions produced, par-
ticularly the amount of greenhouse gas emissions, and more
particularly the amount of CO, and CO, equivalents, pro-
duced by a particular source or group of sources can be
calculated for any desired time period. In certain embodi-
ments, the system calculates the emissions produced by an
entire site and/or the entire enterprise. In other embodiments,
the system automatically performs calculations and or reports
emission totals at recurring predetermined intervals, such as
every month or every year.

[0125] Inone aspect, the amount of emissions is calculated
in the system by inputting into an appropriate equation emis-
sions information stored in the database and emission factors
appropriate to the source for which an emission production
amount is to be calculated. For purposes of the present appli-
cation, “emission factors” are representative values that relate
the quantity of emissions released to the atmosphere with an
activity associated with the release of emissions. These fac-
tors are expressed as the weight of emission (typically Metric
Ton of CO, divided by a unit weight, volume, distance, or
duration of the activity producing the emission). Emission
factors are made available through various governmental
agencies, such as, for example, the Intergovernmental Panel
on Climate Change (“IPCC”) or Environmental Protection
Agency. Because the emission factors fluctuate, in some
embodiments, they are updated on a periodic basis.

[0126] One example of an emissions factor is the factor
associated with indirect emission sources, such as those
sources provided by utilities. One common term for such a
factor is the “eGRID factor” This factor is assigned to an
energy provider or utility based on the emissions created by
the provider, which is influenced by the sources of the energy.
For example, an electricity provider that utilizes solely coal
plants to generate electricity would generate significantly
more emissions than a provider that utilizes solely windmills
to generate electricity, and thus the factor assigned to each
would reflect that difference in emissions. Thus, an emissions
factor would be included in any calculation relating to an
indirect emissions source.

[0127] In a further example of an emissions factor, if the
emission source is a co-generation plant or system utilized by
a third party energy or utility provider (and thus is an indirect
emissions source), one emission factor of note relates to the
calculation of emissions of the enterprise relating to energy
acquired from a third party provider using such a co-genera-
tion plant or system. That is, a co-generation plant or system’s
simultaneous generation of power and useful heat creates a
need for a factor or formula that accounts for such simulta-
neous generation and provides a relatively accurate estimate
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of'the emissions associated with energy utilized by the enter-
prise. According to one implementation, one such calculation
is the coefficient of performance, which reflects the relation-
ship of useful heat generated by a co-generation plant or
system to the power consumed to generate that heat. The
equation for this particular coefficient can be expressed as
follows:

COPy = ( Qiow ] _ Qlow _ Tiow
Ohigh = Qlow ) yax Thign Thigh = Tiow
Qlow T Qlow
low
[0128] According to one embodiment, the amount of emis-

sions produced is calculated in the system using the following
general equation:

Emissions Produced=Emission Activity [weight, vol-
ume, distance, or duration]xEmission Factor [Metric
Ton CO,/(weight, volume, distance, or duration)]

That is, the processor, according to one embodiment, per-
forms the calculation based on the above equation to deter-
mine the amount of emissions produced by a particular emis-
sions source.

[0129] For example, if the emission source is purchased
electricity, the amount of CO, produced is calculated by the
system using the following equation: Emissions
Produced=Flectricity consumed [kWh|xEmission Factor
[Metric Ton CO,/kWh].

[0130] As another example, if the emission source is an
stationary combustion source that consumes natural gas, the
amount of CO, produced is calculated by the system using the
following equation: Emissions Produced=Natural gas con-
sumed [Therms]xEmission Factor [Metric Ton CO,/Therm].

[0131] Further emissions totals can be calculated by the
system using any of the equations and factors provided in the
GHG protocol by the World Resources Institute (www.ghg-
protocol.org), which is hereby incorporated herein by refer-
ence in its entirety. Plus, further calculations, equations, and
emissions factors relating to GHG emissions are set forth in
the California Climate Action Registry General Reporting
Protocol, Version 2.1, published in June, 2006, which is
hereby incorporated herein by reference in its entirety. In
addition, the emissions totals can be attained using any known
equations or calculations for determining emissions, any or
all of which can be integrated into the software of the system.
For example, according to one embodiment, the calculations
and equations are integrated into the software of a central
processor similar to the central processor described with
respect to FIG. 2.

[0132] In accordance with another embodiment, a method
and system for tracking and/or reporting emissions can
include tracking the emission of CH, and/or N,O from an
emission source. In a further embodiment, the method or
system can include converting the CH, and/or N,O emissions
into “CO, equivalents.” According to one embodiment, the
conversion is accomplished on the basis of the respective
global warming potentials (“GWPs”) of the CH,, and/or N,O
emissions. “GWPs,” as used herein, are representative values
used to compare the abilities of different greenhouse gases to
trap heat in the atmosphere. The GWP values provide a con-
struct for converting emissions of various gases into a com-
mon measure denominated in CO, equivalent (“CO,e”) and is
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provided by the IPCC. According to one embodiment, the
server of the system performs the conversion based on the
above construct.

[0133] In one embodiment, the conversion equation is set
forth as follows: Metric Tons of CO,e=Metric Tons of Non-
CO,e GHGxGWP.

[0134] The 1996 and 2001 GWP numbers are set forth in
Table 1, which was published in the California Climate
Action Registry General Reporting Protocol, discussed and
incorporated above.

TABLE 1
Greenhouse GWP (GWP
Gas (SAA, 1996) (TAA, 2001)
CO, 1 1
CH, 21 23
N,O 310 296
HFC-123 11,700 12,000
HFC-125 2,800 3,400
HFC-134a 1,300 1,300
HFC-143a 3,800 4,500
HFC-152a 140 120
HFC-227ea 2,900 3,500
HFC-236fa 6,300 9,400
HFC-43-10mee 1,300 1,500
CF4 6,500 5,700
C2F6 9,200 11,900
C3F8 7,000 8,600
C4F10 7,000 8,600
C5F12 7,500 8,900
C6F14 7,400 9,000
SF6 23,900 22,000

Source: U.S. Environmental Protection Agency, U.S. Greenhouse Gas Emis-
sions and Sinks: 1990-2000 (April 2002).

[0135] Itis understood that the GWP values are merely one
estimate to capture the ability of each GHG to trap heat and
are occasionally modified by the IPCC. In alternative
embodiments, other measures and other calculations could be
used to calculate CO, equivalents or other types of equiva-
lents. In a further embodiment, emissions can be measured
and tracked without calculating any equivalents.

[0136] In accordance with a further implementation, cer-
tain systems and methods described herein can provide for
tracking and managing tradable credits relating to greenhouse
gases, including carbon credits. “Carbon credits,” as used
herein, shall mean any tradable commodity that assigns a
value to GHG emissions. It is understood that there are cur-
rently two exchanges for carbon credits: the Chicago Climate
Exchange and the European Climate Exchange. It is further
understood that certain quotas have been established by the
Kyoto Protocol and countries around the world relating to the
amount of GHG emissions that countries and businesses can
produce, and that each business can compare its emissions to
its quota to determine whether it has a credit surplus (because
its emissions were below its quota) or it has a credit debt
(because its emissions exceeded its quota), and act accord-
ingly.

[0137] According to one embodiment, one method and sys-
tem of tracking and managing carbon credits for an enterprise
220 is set forth in FIG. 11. It is understood that this method
and system can be performed on the basis of a site or an entire
enterprise. Alternatively, the method and system can be per-
formed on the basis of a grouping of sites, such as all the sites
in a particular state or region. It is also understood that the
methods and systems described herein are not limited to
tracking and/or management of carbon credits or the climate
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exchanges described above and can be used to track and
manage any type of credit or other tradable unit relating to
GHG emissions.

[0138] First, as set forth in FIG. 11, the system provides for
calculating the emissions totals (block 222) in a fashion simi-
lar to the emissions calculations provided with respect to
block 204 in FIG. 10 and discussed above. Then, the system
provides for comparing the emissions totals to the predeter-
mined quota for the site or enterprise (or other measure, as
discussed above) and calculating whether the emissions for
that site or enterprise exceed the quota (block 224). Based on
this calculation, the system or method provides for calculat-
ing the carbon credit debt or surplus (block 226). That is, if the
site or enterprise has exceeded its emissions quota, then it has
a carbon credit debt. In contrast, if the site or enterprise has
emitted less than its quota, then it has a carbon credit surplus.

[0139] According to one embodiment, the system 220 then
allows for the purchase, sale, or reallocation of credits (block
228) depending on whether there is a surplus or debt. That is,
if there is a credit debt, the system calculates the number of
credits that must be purchased to eliminate the debt. In one
implementation, the system is connected via a network con-
nection or other communication link to an external source that
provides the current market price for a credit and utilizes that
information to calculate the cost of purchasing the required
credits. In another embodiment, the system provides for or
automatically performs a purchase of the required credits.

[0140] Ifthere is a credit surplus, the system 220 calculates
the credit surplus (the number of credits that the site or enter-
prise has to spare because it did not exceed its emissions
quota). In another embodiment, the system 220 also utilizes
the communication link to calculate the value of the surplus
credits. In another embodiment, the system provides for or
automatically performs a sale of the surplus credits.

[0141] Alternatively, in an embodiment in which the sys-
tem 220 calculates a credit surplus at one or more sites of an
enterprise and further calculates a credit debt at one or more
other sites of the enterprise, the system can provide for cal-
culating each of the surpluses and the debts and reallocating
the credits from the surplus sites to the debt sites, thereby
eliminating at least a portion of the need to purchase addi-
tional credits on the market.

[0142] In a further alternative step, the system 220 also can
provide for the adjustment of current or future emissions
based on the calculations of a credit debt or credit surplus
(block 230). Such adjustment can be implemented with the
predictive capabilities discussed below.

[0143] In one aspect, a processor in the system 220 has
software configured to perform the above comparisons and
calculations.

[0144] In a further implementation, various systems
described herein allow for tracking and verifying carbon
credits awarded or otherwise earned for reducing of emis-
sions over a predetermined period of time. Certain GHG
emission reduction programs currently available to entities
with GHG emitting assets and/or locations allow for accumu-
lation of carbon credits for reducing GHG emissions by a
predetermined amount for predetermined periods of time
such as five years or twenty years or any such period. In order
to receive the carbon credits for the predetermined emissions
reduction, verification is required. That is, the entity must
prove on a recurring basis—such as yearly—that emissions
continue to be reduced by the previously determined amount.
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[0145] In one embodiment, various system embodiments
described herein have software that tracks the GHG emis-
sions as described herein and further is programmed to pro-
vide automatic, recurring verification of the continuing
reduction of GHG emissions in the predetermined amount. In
one version, the predetermined amount of reduction is
entered into and stored in the system, and the software pro-
vides for automatically checking the actual emissions amount
for the asset, site, region, or enterprise that is the subject of the
promised reduction and comparing that actual emissions
amount against the predetermined amount. In one embodi-
ment, the software is further configured to transmit a notifi-
cation to a user, the enterprise, or a verification body relating
to the verification performed by the software.

[0146] In a further embodiment, certain systems disclosed
herein provide for calculating and tracking credits associated
with removal and/or destruction of certain refrigerants. Cer-
tain government programs in the U.S. and elsewhere, includ-
ing programs that may be currently in place or may soonbe in
place, provide for incentives for the removal and/or destruc-
tion of certain refrigerants. One such program provides cred-
its or other types of financial incentives for removing such
refrigerants from a site, region, or enterprise, and/or for
destroying such refrigerants. Various system embodiments as
described herein provide software that tracks the subject
refrigerant and/or refrigerant containers at a site, region, or
enterprise. In addition, the software provides for tracking the
removal and/or destruction of such refrigerant and/or contain-
ers and calculating the resulting financial benefits of such
removal and/or destruction. Further, the software can provide
such information to a user in any useful way in a fashion
similar to that relating to carbon credits. It is understood that
the tracking of the refrigerant can be accomplished as
described herein with respect to asset tracking or as described
in U.S. patent application Ser. No. 10/429,619, which is
incorporated by reference above. It is further understood that
the calculation of credits associated with the removal and/or
destruction of the refrigerant can be performed in a manner
similar to the calculation of carbon credits described herein.

[0147] Alternatively, the system according to certain
embodiments is further configured to maintain a refrigerant
removal/disposal provider database that contains information
relating to individuals and entities that are certified to remove
and/or dispose of the refrigerant. In such embodiments, the
system can track and document the successful and compliant
removal and disposal of the refrigerant according the any
applicable regulations. It is understood that such a system can
operate in a fashion similar to the tracking of service or
maintenance of an asset as disclosed in U.S. patent applica-
tion Ser. Nos. 09/883,779 and/or 10/429,619, both of which
are incorporated by reference above. In one embodiment, the
system has software to automatically access the refrigerant
removal/disposal provider database to identify appropriate
persons or entities for removing the refrigerant from the asset
or location. Additionally, the software can access the same
database identity a certified site/entity/location for disposing
of the refrigerant. Further, the software can be configured to
track completion of the disposal. In one example, the software
transmits a prompt to an appropriate user or certified removal
or disposal provider to confirm successful removal and/or
disposal of the refrigerant. The software can then transmit a
report to an appropriate user and/or third party (such as, for
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example, the government body overseeing the appropriate
regulations) confirming the details of the successful removal
and/or disposal.

[0148] In another embodiment, certain systems and meth-
ods described herein can provide for predictive analysis and
planning based on the emissions information and calculations
described above (or on the refrigerant information wherein
the refrigerant is subject to removal and/or destruction),
including predictive analysis and planning and/or adjustment
of emissions based on the calculations of credit surplus or
debt as described above. In one embodiment, such a system or
method is similar to or operated in conjunction with one of the
systems and methods providing predictive analysis and pre-
ventative planning as described in U.S. application Ser. No.
11/423,860, which is discussed and incorporated by reference
above. Such a system or method could include software that
draws upon the calculations discussed above to predict future
trends in the data. The enterprise or a user can then utilize a
predicted trend and the above information to take appropriate
steps to address any predicted impact of the trend. According
to one exemplary embodiment, predicted weather patterns
can be used to predict a trend in energy use and thus GHG
emissions. For example, perhaps a particularly cold winter
has been predicted. The system, according to one embodi-
ment, can compare the predicted winter season with past
correlations and/or calculated correlations between similar
winter seasons and GHG emissions. Based on the correla-
tions, the system can predict the impact of the cold winter
season on the amount of GHG emissions for a site or a group
of sites in the region impacted by the cold weather.

[0149] In another exemplary embodiment in which each
site has been mapped with GIS capabilities as disclosed in
U.S. application Ser. No. 10/771,090, which is incorporated
herein by reference in its entirety, the system can compare a
predicted path of a weather event (such as a cold snap or heat
wave, etc.) with site locations using a map-based interface
and identify the sites of the enterprise predicted to be directly
affected by the weather. The system can further calculate
and/or notify a user or users of the predicted GHG emissions.
In another exemplary embodiment, a predicted temperature
spike across a certain region can be used to predict expected
GHG emissions relating to electricity, etc.

[0150] According to one embodiment, preventative action
can then be taken by the user or the enterprise based on the
predicted information provided by the system. In one
embodiment, the user takes action based on the predicted
information provided by the system. In the example of the
predicted winter season, the user can take such steps as reduc-
ing energy consumption and thereby reducing emissions at
unaffected sites in anticipation of increased emissions at the
affected sites, or any other appropriate action to prepare for
the expected increase in emissions.

[0151] Alternatively, the preventative action is imple-
mented by the system. That is, the system allows for data and
predictive analysis, including predicting certain trends relat-
ing to certain assets or equipment, and upon the triggering of
a certain event associated with those predictions, electroni-
cally communicating or transmitting operating instructions to
the relevant piece of equipment via the asset/equipment inter-
face associated with that piece of equipment, similar to that
described above with respect to FIG. 2. Thus, the asset/equip-
ment interface capabilities can be used in conjunction with
the data and predictive analysis capabilities as described
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above to provide for preventative action or action to address
the impact of a predicted trend.

[0152] In one embodiment, the asset/equipment interface
capabilities can be utilized to remotely control operating
parameters of certain energy or energy-related systems at a
site, as disclosed in further detail in U.S. application Ser. No.
10/734,725, which is mentioned and incorporated by refer-
ence above, to accomplish measures intended to prevent or
reduce any negative impact of predicted phenomenon as
described above. Thus, the system according to one embodi-
ment allows for tracking various parameters relating to equip-
ment at a site or multiple sites, performing data and predictive
analysis, and upon the triggering of a certain event or pre-
dicted event associated with those parameters, electronically
communicating or transmitting operating instructions to the
equipment to thereby impact GHG emissions in some way.
According to one embodiment, the types of equipment that
can be remotely controlled in this fashion include, but are not
limited to, refrigeration, lighting, and HVAC equipment and
systems, or any other GHG emitting equipment of any kind.

[0153] In the example of the predicted cold winter season,
the predicted cold temperatures can trigger the system to
electronically communicate instructions to the HVAC sys-
tems and, in some embodiments, additional power consum-
ing systems of unaffected sites to reduce power output of
those systems, thereby reducing the GHG emissions associ-
ated with that equipment, which, in some embodiments,
allows the enterprise to conserve GHG credits in any GHG
credit market that may be established by an organization or
government such as the carbon credit market described
above. In the example of the predicted temperature spike, the
predicted high temperatures could trigger the system to elec-
tronically communicate instructions to the HVAC systems of
unaffected sites to reduce power output of those systems,
thereby reducing the GHG emissions at those sites and, in
some embodiments, conserving the enterprise’s GHG credits
to compensate for the increased emissions at the affected
sites.

[0154] In either of the above examples, the instructions
transmitted by the system can be further impacted by the
system’s consideration and analysis of the market demand
information and GHG credit rate information in addition to
the predicted weather trends. According to one embodiment,
the predicted weather pattern results in a predicted demand
and/or GHG credit rate that triggers instructions transmitted
by the system to the relevant equipment through the appro-
priate interface or interfaces based on the predicted rate.
Alternatively, real-time or nearly real-time rate information
can be inputted into the system of the present embodiment
and based on the GHG credit rate, the system can be triggered
to transmit various instructions from the system to the rel-
evant equipment through the appropriate interface or inter-
faces. For example, in the cold temperature example above,
the server software may predict a certain GHG credit rate that
triggers an electronic instruction to be transmitted to the
equipment at the affected site or sites instructing the HVAC
systems to reduce output by some predetermined percentage
during the predicted peak rate period(s) to reduce emissions
and thus the expense of the GHG credits required for those
emissions. Thus, the market demand and GHG credit rate
information can be taken into account in providing instruc-
tions to the relevant equipment and/or sites. In a further alter-
native, the system can be triggered by any number of different
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parameters to communicate with various equipment to imple-
ment preventative or remedial actions in response to a pre-
dicted trend.

[0155] According to one embodiment, the method and/or
system can generate emission reports (block 206 of FIG. 10).
Generally, an emission report can include any desired infor-
mation about an identified emission source or group of emis-
sion sources, including without limitation, the emission
source identifier, the type and/or subtype, the site location,
and the total amount of emissions produced. According to one
embodiment, the total amount of emissions includes the
amount of GHGs produced. Alternatively, the total amount of
emissions includes the amount of CO, and CO,e produced,
expressed in metric tons of carbon dioxide.

[0156] FIG. 12 depicts one method of generating an emis-
sions report 240, according to one implementation. This par-
ticular method includes selecting a time period over which
emissions production is to be calculated (block 242), select-
ing a particular emission source or group of emission sources
for which emission production is to be calculated (block 244),
generating an emission report on the basis of the selected time
period and selected emission sources (block 246), and mak-
ing the report available for dissemination (block 248).

[0157] A report may be requested for any time period
(block 242), according to one embodiment. For example, an
emissions report may be requested for the amount of emis-
sions produced in the preceding day, week, month, or year.
Alternatively, a report may be requested for any time period.

[0158] A report may also be requested for any emissions
source or any group of emissions sources (block 244), accord-
ing to one implementation. For example, in some embodi-
ments, a report request may be made for all of an enterprise’s
emission sources. Alternatively, a report request may be made
on the basis of site location, source type or subtype, or any
combination thereof.

[0159] Typically, a report request is initiated by a user
located at a remote site through the use of an enterprise
processor or client computer similar to those in FIG. 2. Alter-
natively, the request can be initiated by anyone with access to
the system. For example, the request could be requested by
any user with access to the system over the internet.

[0160] Upon initiation, according to one embodiment, the
server utilizes the parameters provided by the user to retrieve
the appropriate information from the asset database and gen-
erate the report (block 246). Subsequently, the emissions
report can be made available for dissemination (block 248). In
some embodiments, the report is only made available for
dissemination within the enterprise internally. For example,
the report may be automatically distributed to predetermined
recipients within the enterprise. Alternatively, the report may,
in accordance with applicable laws and regulations, be made
available for dissemination to individuals or entities external
to the enterprise, such as, for example, local, state, or federal
governmental agencies. In one embodiment, the report is
generated and distributed in hardcopy. Alternatively, the
report is generated and distributed electronically, such as via
e-mail or a webpage. In a further alternative, the report can be
generated in any known form and any known fashion.

[0161]

[0162] As mentioned above, according to various embodi-
ments, the systems and methods disclosed herein can utilize
all of the information relating to the one or more assets, the
one or more sites, the one or more regions, and an entire
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enterprise to calculate overall financial costs, overall “true”
costs, and perform optimization and management operations
based on such information.

[0163] In one embodiment, the various system embodi-
ments described herein provide for a method of calculating a
total financial cost of an asset, site, region, or enterprise. As
described above, the system has software to calculate a total
cost of ownership of a piece of equipment, a site, a region, or
an entire enterprise. In a further implementation, the system
also has software to calculate a total overall financial cost,
which includes the cost of ownership (which includes the
costs of energy consumption) and combines the costs of any
GHG emissions (such as refrigerant leakage) that require
replenishment along with the costs or profits associated with
any carbon credits gained or lost as a result of operating the
subject asset or site. In one exemplary embodiment, the soft-
ware can calculate a total ownership cost for an asset as
described above, add any cost of replenishment of any fugi-
tive emissions (such as leaked refrigerant, for example) and
then access any information about carbon credits associated
with that asset and add that to the total cost calculation. If the
asset has accumulated any carbon credits which have then
been sold, the sale amount is applied to reduce the total
amount of the ownership cost. Alternatively, if the asset has
exceeded some level of emissions and made it necessary to
purchase any carbon credits on the market, the purchase
amount is applied to increase the total amount of ownership
cost.

[0164] In one implementation, the software calculates a
total financial cost of ownership of a piece of equipment, site,
region, or enterprise using at least the purchase cost of the
equipment, the repair costs associated with the equipment,
and the energy consumption cost of the equipment (including,
of course, any cost reductions based on any rebates or
refunds, etc., as described above). Alternatively, the software
can calculate a total financial cost of ownership of an asset,
site, region, or enterprise based on any additional parameters
that contribute to the total financial cost, including, for
example, any carbon credits that are accumulated by the asset,
site, region, or enterprise. The software can access all the
relevant information within the system itself, thereby allow-
ing for easy, and in some embodiments automatic, calculation
of total costs that can then be transmitted to a user or gener-
ated in a report and transmitted to one or more users.

[0165] In one embodiment, the software can calculate the
total financial cost for any desired period, such as a year, five
years, or the known lifetime of the asset (or site, etc.). In a
further embodiment, the software can combine the total
financial costs of all the assets at a site or all the sites in a
region for any desired period. In yet another embodiment, the
software can also utilize the predictive analysis and planning
capabilities described herein to provide estimates for ongoing
financial costs for an asset, site, or region for some predeter-
mined future period such as the next year, two years, or any
other desirable period. In this way, the software and systems
described herein can be used to provide highly accurate esti-
mates of the costs of operating an asset, site, or region. As
described in further detail elsewhere herein, the system can
also be configured to generate reports of this information and
transmit them to an appropriate recipient or recipients,
thereby allowing the user to utilize the past total financial
costs and/or estimated future total financial costs to make
operational decisions.
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[0166] In accordance with a further embodiment, the vari-
ous system embodiments described herein provide for a
method of calculating a “true cost” of an asset, site, region, or
enterprise. “True cost” as defined herein is intended to mean
the total financial and environmental costs associated with an
asset, site, region, or enterprise. In a further alternative, the
“true cost” can also include public relations costs of operation
of'an asset, site, region, or enterprise. Thus, according to one
implementation, one or more of the systems described herein
have software to calculate a total overall true cost, which
includes the total financial cost (including energy consump-
tion costs, total cost of ownership, and any financial impact of
any carbon credits) along with total GHG emissions for an
asset, site, region, or enterprise. In one exemplary embodi-
ment, the software can calculate a total financial cost for an
asset as described above and separately calculate a total
amount of GHG emissions (which amount can be used to
describe the carbon footprint or the “greenness” of the asset,
site, region, or enterprise). The software can also utilize any
other calculable parameter of environmental impact to arrive
at the total carbon footprint or environmental impact of the
asset, site, region, or enterprise.

[0167] As with the total financial cost calculation above,
the software for calculating the “true costs” can access all the
relevant information within the system itself, thereby allow-
ing for easy, and in some embodiments automatic, calculation
of total true costs that can then be transmitted to a user or
generated in a report and transmitted to one or more users. In
one implementation, the report can contain a total financial
costs amount and separately a total emissions amount or
carbon footprint calculation of some kind. Alternatively, the
total true cost can be presented in any appropriate form.

[0168] In one embodiment, the software can calculate the
total true cost for any desired period, such as a year, five years,
or the known lifetime of the asset (or site, etc.). In a further
embodiment, the software can combine the total true costs of
all the assets at a site or all the sites in a region for any desired
period. In yet another embodiment, the software can also
utilize the predictive analysis and planning capabilities
described herein to provide estimates for ongoing true costs
for an asset, site, or region for some predetermined future
period such as the next year, two years, or any other desirable
period. In this way, the software and systems described herein
can be used to provide highly accurate estimates of the true
costs of operating an asset, site, or region. As described in
further detail elsewhere herein, the system can also be con-
figured to generate reports of this information and transmit
them to an appropriate recipient or recipients, thereby allow-
ing the user to utilize the past total true costs and/or estimated
future total true costs to make operational decisions.

[0169] In one embodiment, the various system embodi-
ments described herein provide for a method of analyzing
and/or optimizing one or more operational parameters relat-
ing to the total financial costs or true costs of an asset, site,
region, or enterprise. As disclosed above, the system has
software to track the total financial costs and total true costs,
including all parameters that contribute to both. Further, vari-
ous embodiments of the systems described herein also have
software that allows for analysis (including predictive analy-
sis) and/or optimization of a desired parameter relating to the
financial and true costs. Such software, according to one
implementation, tracks total financial and true costs and all
related parameters or inputs and utilizes historical data relat-
ing to those calculations and parameters, along with the pre-
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dictive analysis and planning capabilities described else-
where herein, to provide highly accurate estimates of the
effects on the total financial or true costs of adjusting any of
the inputs, such as energy consumption, GHG emissions, etc.
[0170] Inoneexample, auserorentity may desire to obtain
an estimate of the costs of reducing GHG emissions at a site
by some predetermined amount. The user enters this prede-
termined amount into the system and the analysis software
utilizes the amount to calculate an estimate of the impact of
such GHG emissions reduction on the total financial costs of
the site, including the impact on the energy consumption
costs and the total cost of ownership of the assets at the site
and the carbon credits at the site. In one embodiment, the
software utilizes the predictive analysis and planning capa-
bilities described elsewhere herein to determine the impact on
the total costs of ownership as a result of any asset upgrade or
modification required to achieve the emissions reduction, or
any other associated cost increase, while also estimating any
profits associated with an increase in the number of carbon
credits accumulated as a result of the emissions reduction. In
another embodiment, the software can also calculate a true
cost of the GHG emissions reduction as well.

[0171] Inanother example, the user or entity may desire to
obtain an estimate of the costs of increasing energy consump-
tion as aresult of an expansion at a site or the addition of a new
site. The user enters the predetermined information about the
new additional assets to be added as a result of the expansion/
addition into the system and the analysis software utilizes the
amount to calculate an estimate of the impact of such an
increase in energy consumption costs and total ownership
costs on the GHG emissions and carbon credits at the site. In
one embodiment, the software utilizes the predictive analysis
and planning capabilities to determine the impact on the GHG
emissions as aresult of the addition of new or additional GHG
emitting assets in the expansion or new site, while also esti-
mating any increased costs associated with any carbon credit
debt created by the increased emissions. Further the software
also considers any other parameters that may be impacted by
the expansion/addition. In another embodiment, the software
can also calculate a true cost of the expansion/addition as
well.

[0172] In a further example, a particular enterprise site—
Site A—is supplied with electricity by Utility X, which
charges the enterprise an amount measured in dollars per
kilowatt-hour ($ per kwh). In this example, the eGRID factors
have been calculated with respect to Utility X based on the
power generation mix of the utility.

[0173] In addition, in this example, Site A has at least one
on-site power generation source as well (such as a diesel
backup generator, wind-power microturbine, solar array, or
any other kind of power generation source. Obviously, the
on-site power sources each have a financial cost of operation,
along with GHG emissions as a result of operation.

[0174] In this example, the system has predictive analysis
software as described above that utilizes past energy con-
sumption at Site A to identify times/seasons/periods when
consumption is typically at its highest or lowest and further to
identify the behavior or usage activity that leads to increased
or reduced power consumption. Thus, the software utilizes
past data in combination with predictive factors (such as
ambient temperature or seasonal information) to predict the
expected price per kwh from Utility X during the expected
event (peak usage hours, heat wave, season, or any other
event) and thus the expected costs, in combination with a
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calculation of the expected GHG emissions, thereby provid-
ing a carbon impact as well (along with any additional finan-
cial costs or benefits relating to carbon credits). Thus, the
software can provide expected financial costs and expected
carbon impact, thereby also providing an expected “true” cost
as defined herein.

[0175] Using the information provided as described in the
previous paragraph, certain decisions can be made or
changed—either automatically by the software or manually
by auser—related to any number of operational parameters at
the site (such as, for example, which assets will be operated
under what operating parameters or what activities are con-
ducted at the site). These operational adjustments can be
made in advance of the event based on the predictive analysis.
That is, operational parameters can be adjusted based on the
information provided by the predictive analysis software to
adjust any adjustable parameter associated with energy con-
sumption, including energy consumption reductions of any
kind (based on asset, timing, cycle, etc.). In a further embodi-
ment, the software also includes an optimization component
that identifies optimal levels of consumption, cost, or GHG
emissions and adjusts the various parameters as described
herein to attain the optimal level or levels.

[0176] Any other analysis of this kind is also possible with
the analysis software and all the information available in
various embodiments of the systems and methods described
herein.

[0177] In a further exemplary embodiment, the user or
entity may desire to obtain an estimate of the optimal com-
bination of operational parameters to operate an asset, site,
region, or enterprise in such a fashion that it results in the
lowest total financial costs and lowest GHG emissions. In the
example of a site, the optimization software utilizes the
known information relating to all assets at the site, including
all energy consumption information and operational cost
information (including any maintenance and other costs),
along with all GHG emissions information and carbon credit
information to calculate the appropriate operational param-
eters to optimize costs and emissions. For example, the soft-
ware might calculate that the energy consumption, and thus
emissions, can be reduced by reducing operation of the
energy consuming assets at certain periods each day or each
week. Alternatively, the software might calculate that
increased consumption at certain points combined with
decreased consumption at others might be optimal to reduce
overall costs and emissions. In a further example, the soft-
ware can calculate appropriate consumption based at least in
part on the demand-response and/or rebate or cost savings
programs provided by the utilities or energy sources and
further based on carbon credits such that operation of various
assets is determined based on the programs to reduce costs
and emissions. In yet another example, the software can
determine any optimal combination of the parameters and
provide that information in the form of report that is generated
by the system via a report generation process that is described
in further detail herein.

[0178] In another embodiment, the analysis and optimiza-
tion software described above can operate in conjunction with
asset interfaces (such as those interfaces 66 depicted in FIG.
2 and/or described elsewhere herein) to transmit operation
instructions to certain assets to implement the optimization
strategy or preferred operational parameters as calculated by
the software.
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[0179] In a further embodiment, the analysis software can
be used to implement a procurement project for an enterprise.
That is, the software can provide appropriate analysis to cal-
culate the total financial and true costs of a procurement
project associated with an expansion, modification, or addi-
tion of assets to an enterprise. In one embodiment, the soft-
ware allows a user to create a procurement budget based on
asset information already stored in the system. The procure-
ment budget can be a financial budget and/or an emissions
budget. Further, the budget can be an installation budget (cost
of getting the site constructed), an operational budget (cost of
operating the site), or a combination of both. That is, all asset
information is available, such as purchase costs, operational
costs (such as estimated maintenance and repair), and
expected emissions, and all this information can be included
in the budgets. Once the budget has been established, the
software can also track the actual costs as the addition of
assets is completed and operation begins. Further, the soft-
ware can provide analysis or budget adjustments based on
alterations in the parameters such as type of equipment and/or
operation of the assets after installment.

[0180] In one example, an enterprise may wish to add an
additional site. A user enters the desired assets for the site, and
the software can utilize that information to calculate an esti-
mated financial budget for installation, an estimated financial
budget for operation, an estimated overall financial budget for
both installation and operation, and an estimated emissions/
carbon footprint budget based on the expected emissions of
each asset. In one embodiment, the software can also calcu-
late an optimal mix of assets and operational parameters to
minimize the overall financial budget for installation and
operation. For example, the software might utilize the com-
bined installation/operation budget to calculate that it is more
cost efficient in the long term to purchase a more expensive
asset that is more efficient and/or emits fewer GHGs than
another model by calculating for example that the reduced
energy consumption reduces operational costs over time or
the reduced emissions results in more carbon credits that can
then be sold at a profit.

[0181] Alternatively, the analysis software can utilize any
parameter and any calculation to optimize the procurement
strategy for an enterprise.

[0182] Tracking and Aggregating Operating Parameters for
Multiple Enterprises or Entities

[0183] According to various additional embodiments, the
systems and methods disclosed herein can utilize all of the
information disclosed above relating to more than one enter-
prise to calculate aggregate energy consumption, aggregate
energy consumption costs, aggregate GHG emissions, or any
other trackable or calculable parameter as described herein.
[0184] Various entities, including government entities
(such as cities, counties, states, and/or nations), may have an
interest in tracking and calculating aggregate amounts of
energy consumption, GHG emissions, or any other informa-
tion that can be tracked and/or calculated herein across more
than one enterprise. For example, a state or city entity may
have an interest in collecting and calculating an aggregate
carbon footprint for all companies or entities within its bor-
ders. Thus, certain embodiments of the systems described
herein can be utilized for such tracking and calculation.
[0185] It is understood that such systems allow for access
by an appropriate person or persons from each entity or enter-
prise from which information is to be collected. In one
example, the system can provide a website through which the
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entity or enterprise information can be entered. Alternatively,
the system can provide any access/entry point as described
herein, such as a client computer or kiosk.

[0186] The system has software and existing information/
calculations that can assist and/or prompt the user for infor-
mation entry. For example, the system can have a website that
provides “drop down” boxes with standard choices for vari-
ous categories such as number of assets of a certain kind
(vehicles, HVAC systems, etc.) and type of assets (brand,
model, etc.). Further, as described above with respect to the
enterprise-level systems, the system has software to calculate
an aggregate energy consumption, an aggregate energy con-
sumption cost, an aggregate amount of GHG emissions, etc.,
for all participating entities or enterprises across a predefined
area.

[0187] In one example, a state may be interested in deter-
mining the aggregate GHG emissions by the companies and
entities within its borders. The state could utilize an imple-
mentation of system described herein to provide system
access to each company/entity. In example, access is provided
via a website. Each company/entity then enters its energy
consumption and/or GHG emissions information as
prompted by the system. The system stores the information in
a database and software utilizes the information to calculate
the total aggregate GHG emissions by the companies and
entities in the state.

[0188] Inone implementation, the various system embodi-
ments described herein also provide for data analysis, includ-
ing data correlation and predictive analysis, as described
above. That is, according to one embodiment, these systems
include software that can utilize the aggregate information
stored, assimilated, or used by the system to identify correla-
tions with other information and utilize those correlations to
predict trends and provide information relating to the pre-
dicted or expected changes in consumption, emissions, etc.,
as described above. More specifically, such software, accord-
ing to one implementation, can track aggregate energy con-
sumption, energy consumption costs, GHG emissions, or any
other parameter and utilize historical data relating to those
calculations and parameters, along with the predictive analy-
sis and planning capabilities described elsewhere herein, to
provide highly accurate estimates of the effects on the various
parameters (such as costs or emissions) of adjusting any of the
inputs, such as energy consumption, GHG emissions, etc.

[0189] According to one embodiment, the system also has
software for generating reports relating to the aggregate infor-
mation and/or analysis described above. That is, the software
can automatically generate reports relating to the calculated
aggregate totals, other calculated information, or predicted
trends and transmit those reports or information to the appro-
priate government body, enterprise, or user, who can utilize
the information to make strategic decisions and act on those
decisions.

[0190] Itisunderstoodthat embodiments ofthis system can
operate similarly to the asset, site, region, and enterprise-level
systems disclosed herein, providing similar tracking and cal-
culation of the various parameters as discussed throughout
this document. However, the instant embodiments allow for
entry of such information for more than one enterprise or
entity and provide for tracking and calculating aggregate
amounts of the various parameters discussed herein.
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[0191] Tracking Production Carbon Footprint of Products,
Services, or Assets

[0192] According to another embodiment, FIG. 13 depicts
a method of tracking the production carbon footprint of any
product, service, or asset, where “production carbon foot-
print” as used herein is intended to mean any GHG emissions
that are produced in the creation of the product, service, or
asset and/or in the transport of the product, service, or asset to
the destination where the product, service, or asset will be
sold. Such a method can be implemented easily with the
various systems described herein. The method generally
includes collecting product, service, or asset information
(block 252) such as identification information and other basic
information, collecting manufacturing emissions information
(block 254), which includes any emissions associated with
the creation and/or packaging ofthe product, service, or asset,
collecting transportation emissions information (block 256)
associated with any transport of the product, service, or asset
prior to sale, collecting any operational emissions informa-
tion (block 258) relating to any estimated GHG emissions that
occur as aresult of the operation or use of the product, service,
or asset, and calculate a carbon footprint for the product,
service, or asset based on the collected information.

[0193] As the nation and the world become more focused
on the greenhouse gas emissions, the environmental impact
of those gases, and “carbon friendly” products and services,
companies and other entities (and their customers) are
becoming more interested in knowing the environmental
impact (including the carbon footprint) of the various prod-
ucts, services, and equipment that those entities purchase. To
that end, a company may want to track the production carbon
footprint of the assets or equipment that the company pur-
chases to use at its locations. The company may also want to
track the production carbon footprint of the products and/or
services that the company purchases to sell to customers.
[0194] Various embodiments of the systems described
herein can be used to track the production carbon footprint of
a product, service, or asset. The basic product, service, or
asset information can be collected (block 252) and entered
into the system via a client computer or any other entry
method Further, the manufacturing emissions information
(block 254) and the transportation emissions information
(block 256) can be collected, entered, and/or calculated in a
similar fashion that the emissions information associated
with an asset is entered and calculated above (such as via
energy consumption information and formulas as discussed
above, for example). Further, an estimate of operational emis-
sions for a product, service, or asset can also be collected
(block 258) or calculated and entered into the system. The
system software can then utilize the emissions information to
calculate a carbon footprint for the product, service, or asset.
According to one embodiment, the production carbon foot-
print is an estimated emissions number. Alternatively, the
production carbon footprint could be some type of predeter-
mined score or rating that is used to compare the product,
service, or asset to other products, services, or assets. In a
further alternative, a carbon footprint could be determined
based on only the manufacturing emissions. In a further alter-
native, the carbon footprint could be determined based on
only the transportation emissions or the operational emis-
sions information. In yet another alternative, any combination
of emissions information could be used to calculate a carbon
footprint.

[0195] Inone example, a widget is manufactured in China.
In one embodiment, the basic information about the widget,
such as a unique identifier and basic information about the
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widget, is entered into the system and stored in a database.
Further, manufacturing emissions information is also
entered. According to one embodiment, the manufacturing
emissions information is calculated at the manufacturing site
based on actual emissions tracking or calculation of emis-
sions based on energy consumption, as described above.
Alternatively, manufacturing emissions can be estimated in
some fashion.

[0196] The widget is then transported to the United States.
The transportation emissions are then entered into the system.
In one embodiment, the transportation emissions are calcu-
lated based on the actual emissions of the planes or ships that
transport the widget or a calculation of emissions based on
energy consumption, as described above. Alternatively, trans-
portation emissions can be estimated in some fashion.
[0197] In an alternative embodiment, an operational emis-
sions amount can also be factored into the calculation. In one
embodiment, the operational emissions amount is an estimate
based on historical data for that type of widget and the esti-
mated life of the widget. Alternatively, the operational emis-
sions amount can be calculated in any appropriate fashion.
[0198] The software then utilizes the emissions informa-
tion stored above to calculate a total emissions amount,
thereby finding a production carbon footprint for the widget.
The production carbon footprint can then be provided in a
report or other form of communication to a user. Alterna-
tively, the production carbon footprint can be utilized in any
appropriate fashion.

[0199] Although certain inventions have been described
herein with reference to preferred embodiments, persons
skilled in the art will recognize that changes may be made in
form and detail without departing from the spirit and scope of
those inventions.

What is claimed is:
1. A network-based energy consumption and emissions
management system for an enterprise, the system compris-
ing:
(a) a central processor accessible on a computer network;
(b) an asset database in communication with the central
processor, the asset database configured to store
(1) emissions information relating to each of a plurality
of assets at least two sites;

(ii) energy consumption information relating to each of
the plurality of assets at the at least two sites;

(iii) carbon credit information relating to each of the
plurality of assets at the at least two sites;

(c) emissions tracking software associated with the central
processor, the emission tracking software configured to
calculate and track the emissions information relating to
each of the plurality of assets at the at least two sites;

(d) energy consumption tracking software associated with
the central processor, the energy consumption tracking
software configured to calculate and track the energy
consumption information relating to each of the plural-
ity of assets at the at least two sites;

(e) carbon credit tracking software associated with the
central processor, the carbon credit tracking software
configured to calculate and track the carbon credit infor-
mation relating to each of the plurality of assets at the at
least two sites; and

(f) optimization software associated with the central pro-
cessor, the optimization software configured to be modi-
fiable to calculate and track optimal targets based on any
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one or more of the emissions information, the energy

consumption information, and the carbon credit infor-

mation.

2. The system of claim 1, further comprising report soft-
ware associated with the central processor, the report soft-
ware configured to generate reports relating to at least one of
the emissions information, the energy consumption informa-
tion, the carbon credit information, and the optimal targets.

3. The system of claim 1, further comprising a client pro-
cessor in communication with the central processor, wherein
the client processor is configured to allow for accessing,
inputting, querying, downloading, and requesting reports
relating to any of the emissions information, the energy con-
sumption information, the carbon credit information, and the
optimal targets.

4. The system of claim 1, wherein the emissions tracking
software is configured to calculate and track the emissions
information relating to each of the at least two sites.

5. The system of claim 1, wherein the emissions tracking
software is configured to calculate and track the emissions
information relating to the enterprise.

6. The system of claim 1, wherein the energy consumption
tracking software is configured to calculate and track the
energy consumption information relating to each of the at
least two sites.

7. The system of claim 1, wherein the energy consumption
tracking software is configured to calculate and track the
energy consumption information relating to the enterprise.

8. The system of claim 1, wherein the carbon credit track-
ing software is configured to calculate and track the carbon
credit information relating to each of the at least two sites.

9. The system of claim 1, wherein the carbon credit track-
ing software is configured to calculate and track the carbon
credit information relating to the enterprise.

10. The system of claim 1, wherein the optimization soft-
ware is configured to calculate and track the optimal targets
relating to each of the plurality of assets.

11. The system of claim 1, wherein the optimization soft-
ware is configured to calculate and track the optimal targets
relating to each of the at least two sites.

12. The system of claim 1, wherein the optimization soft-
ware is configured to calculate and track the optimal targets
relating to the enterprise.

13. A network-based energy consumption and emissions
tracking system for an enterprise, the system comprising:

(a) a central processor accessible on a computer network;

(b) an asset database in communication with the central
processor, the asset database configured to store
(1) emissions information relating to each of a plurality

of assets at least two sites;

(ii) energy consumption information relating to each of
the plurality of assets at the at least two sites, wherein
the energy consumption information comprises at
least financial energy consumption information;

(iii) carbon credit information, wherein the carbon credit
information comprises at least financial carbon credit
information;

(c) cost calculation software associated with the central
processor, the cost calculation software configured to
calculate and track financial costs relating to each of the
plurality of assets at the at least two sites based on the
emissions information, the energy consumption infor-
mation, and the carbon credit information;
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(f) emissions calculation software associated with the cen-
tral processor, the emissions calculation software con-
figured to calculate and track emissions relating to each
of the plurality of assets at the at least two sites; and

(1) report software associated with the central processor,
the report software configured to generate reports relat-
ing to at least one of the emissions information, the
energy consumption information, the carbon credit
information, and the financial costs.

14. A network-based energy consumption and emissions
management system for an enterprise, the system compris-
ing:

(a) a central processor accessible on a computer network;

(b) an asset database in communication with the central
processor, the first database configured to store
(1) emissions information relating to each of a plurality

of assets at least two sites, wherein the emissions
information comprises at least financial emissions
information;

(ii) energy consumption information relating to each of
the plurality of assets at the at least two sites, wherein
the energy consumption information comprises at
least financial energy consumption information;

(iii) carbon credit information, wherein the carbon credit
information comprises at least financial carbon credit
information;

(c) cost calculation software associated with the central
processor, the cost calculation software configured to
calculate and track financial costs relating to each of the
plurality of assets at the at least two sites based on the
emissions information, the energy consumption infor-
mation, and the carbon credit information; and

(d) report software associated with the central processor,
the report software configured to generate reports relat-
ing to at least one of the emissions information, the
energy consumption information, the carbon credit
information, and the financial costs.

15. The system of claim 14, wherein the cost calculation
software is configured to calculate and track financial costs
relating to each of the at least two sites.

16. The system of claim 14, wherein the cost calculation
software is configured to calculate and track financial costs
relating to the enterprise.

17. A network-based energy consumption and emissions
management system for an enterprise, the system compris-
ing:

(a) a central processor accessible on a computer network;

(b) an asset database in communication with the central
processor, the asset database configured to store
(1) emissions information relating to each of a plurality

of assets at least two sites, wherein the emissions
information comprises at least actual greenhouse gas
emissions for each of the plurality of assets;

(ii) energy consumption information relating to each of
the plurality of assets at the at least two sites, wherein
the energy consumption information comprises at
least actual energy consumption costs for each of the
plurality of assets;

(iii) carbon credit information relating to each of the
plurality of assets at the at least two sites, wherein the
carbon credit information comprises at least actual
carbon credits accumulated for each of the plurality of
assets;
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(e) comparison software associated with the central pro-

cessor, the comparison software configured to:

(1) compare and calculate differences between the actual
greenhouse gas emissions and budgeted greenhouse
gas emission amounts;

(i1) compare and calculate differences between the
actual energy consumption costs and budgeted energy
consumption cost amounts; and

(iii) compare and calculate differences between the
actual carbon credits accumulated and budgeted car-
bon credit amounts; and

() analysis software associated with the central processor,

the analysis software configured to identify at least one

operating adjustment to at least one of the plurality of
assets to reduce at least one of the differences between:

(1) the actual greenhouse gas emissions and budgeted
greenhouse gas emission amounts;

(ii) the actual energy consumption costs and budgeted
energy consumption cost amounts; and

(iii) the actual carbon credits accumulated and budgeted
carbon credit amounts.

18. The system of claim 17, further comprising report
software associated with the central processor, the report
software configured to generate reports relating to the at least
one operating adjustments.

19. The system of claim 17, further comprising a client
processor in communication with the central processor,
wherein the client processor is configured to allow for access-
ing, inputting, querying, downloading, and requesting reports
relating to any of the emissions information, the energy con-
sumption information, the carbon credit information, and the
at least one operating adjustment.

20. The system of claim 19, wherein each of the plurality of
assets comprises an asset interface in communication with the
client processor, the asset interface configured to control at
least a portion of the asset.

21. The system of claim 20, further comprising operating
software associated with the central processor, the operating
software configured to adjust operation of at least one of the
plurality of assets through the asset interface of the at least
one of the plurality of assets based on the at least one oper-
ating adjustment.

22. A network-based carbon footprint tracking system for
an enterprise, the system comprising:

(a) a central processor accessible on a computer network;

(b) a database in communication with the central proces-

sor, the database configured to store

(1) manufacturing emissions information relating to at
least one of a plurality of products, services, or assets

(i1) packaging emissions information relating to the at
least one of the plurality of products, services, or
assets;

(iii) transportation emissions information relating to the
at least one of the plurality of products, services, or
assets; and

(c) carbon footprint calculation software associated with

the central processor, the carbon footprint calculation

software configured to calculate and track the carbon
footprint of the at least one of the plurality of products,
services, or assets based on the manufacturing emissions
information for the at least one of the products, services,
or assets, the packaging emissions information for the at
least one of the products, services, or assets, and the
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transportation emissions information for the at least one
of the products, services, or assets.

23. The network-based carbon footprint tracking system of
claim 22, the system further comprising manufacturing emis-
sions calculation software associated with the central proces-
sor, the manufacturing emissions calculation software con-
figured to calculate and track the manufacturing emissions of
the at least one of the plurality of products, services, or assets.

24. The network-based carbon footprint tracking system of
claim 22, the system further comprising packaging emissions
calculation software associated with the central processor, the
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packaging emissions calculation software configured to cal-
culate and track the packaging emissions of the at least one of
the plurality of products, services, or assets.

25. The network-based carbon footprint tracking system of
claim 22, the system further comprising transportation emis-
sions calculation software associated with the central proces-
sor, the transportation emissions calculation software config-
ured to calculate and track the transportation emissions of the
at least one of the plurality of products, services, or assets.

sk sk sk sk sk
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