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TECHNIQUES FOR MANAGING INFORMATION 
RELATING TO RECYCLABLE CONTAINERS 

GOVERNMENT SPONSORED RESEARCH 

0001. This invention was developed in part using funding 
provided by the Maine Technology Institute under award 
number DA916, approved on Oct. 13, 2005. The state of 
Maine may have certain rights relating to this invention. 

FIELD OF INVENTION 

0002 This invention relates to techniques for managing 
information related to consumer recycling activities. 

BACKGROUND OF INVENTION 

0003. Many states have enacted legislation requiring that 
beverage containers carry a redemption deposit to encourage 
recycling. For example, a number of States impose redemp 
tion deposits of up to fifteen cents for each can, bottle, and/or 
other container sold. In other states in which no redemption 
deposit is imposed there have been extensive efforts to 
encourage Voluntary recycling by consumers of beverage 
containers. 

0004 Typically, after the beverages stored in containers 
have been consumed, the consumer transports the containers 
to a return center (e.g., at a retail location Such as a 
Supermarket, or a stand-alone redemption center). The con 
Sumer may be forced to wait in line while an attendant at the 
return center serves other consumers. When the consumer 
presents the containers to the attendant, the consumer waits 
while the attendant counts, sorts and verifies the containers. 
The attendant may provide value to the consumer in 
exchange for the containers, such as legal tender in the 
amount of the total redemption deposit or some other value. 
Given that the consumer may be forced to wait for a 
significant period to receive a relatively small value in 
exchange for the containers, the consumer may be dissuaded 
from returning containers. This may hinder efforts to encour 
age recycling. 
0005. A return center generally houses a large, cumber 
Some apparatus designed to destroy containers so that the 
material from they are formed may be recovered for reuse. 
Generally, the apparatus occupies a large amount of floor 
space, which may be costly when located in a retail location, 
since that floor space might otherwise be used to stock 
products for sale. In addition, because the apparatus stores 
used beverage containers, it may give off foul odors and 
have an unsanitary appearance, which may further discour 
age consumers from visiting the return center. This may also 
hinder efforts to encourage consumers to recycle beverage 
containers. 

SUMMARY OF INVENTION 

0006. In accordance with one embodiment of the inven 
tion, a method of managing information relating to con 
Sumer recycling activities is provided. The method com 
prises acts of: (A) performing a recycling transaction with 
each of a plurality of consumers, each consumer being 
identifiable via a consumer identifier, each recycling trans 
action comprising an exchange of at least one recyclable 
container returned by a consumer for value; (B) assigning a 
transaction identifier to each recycling transaction; and (C) 
storing, in electronic file storage, an indication of each 
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recycling transaction, the indication including the transac 
tion identifier and consumer identifier. 

0007. In accordance with another embodiment, at least 
one computer-readable medium is provided having instruc 
tions encoded thereon, which instructions, when executed, 
perform a method of managing information relating to 
consumer recycling activities. The method comprises acts 
of: (A) performing a recycling transaction with each of a 
plurality of consumers, each consumer being identifiable via 
a consumer identifier, each recycling transaction comprising 
an exchange of at least one recyclable container returned by 
a consumer for value; (B) assigning a transaction identifier 
to each recycling transaction; and (C) storing, in electronic 
file storage, an indication of each recycling transaction, the 
indication including the transaction identifier and consumer 
identifier. 

0008. In accordance with yet another embodiment, a 
system is provided for managing information relating to 
consumer recycling activities. The system comprises: a 
transaction controller operable to perform a recycling trans 
action with each of a plurality of consumers, each consumer 
being identifiable via a consumer identifier, each recycling 
transaction comprising an exchange of at least one recy 
clable container returned by a consumer for value; an 
assignment controller operable to assign a transaction iden 
tifier to each recycling transaction; an electronic file storage; 
and a storage controller operable to store, in the electronic 
file storage, an indication of each recycling transaction, the 
indication including the transaction identifier and consumer 
identifier. 

BRIEF DESCRIPTION OF DRAWINGS 

0009. The accompanying drawings are not intended to be 
drawn to scale. In the drawings, each identical or nearly 
identical component that is illustrated in various figures is 
represented by a like numeral. For purposes of clarity, not 
every component may be labeled in every drawing. In the 
drawings: 

0010 FIG. 1 is a block diagram depicting an exemplary 
technique for managing information relating to recycling 
and redemption activities, in accordance with one embodi 
ment of the invention; 

0011 FIG. 2 is a flowchart depicting an exemplary tech 
nique for processing containers returned by a consumer, in 
accordance with one embodiment of the invention; 

0012 FIG. 3 is a representation of an exemplary schema 
for organizing information relating to recyclable containers, 
in accordance with one embodiment of the invention; 
0013 FIG. 4 is a block diagram depicting relationships 
between one or more redemption kiosks, container process 
ing facilities and consumer information facilities, in accor 
dance with one embodiment of the invention; 

0014 FIG. 5 is a representation of an exemplary schema 
for organizing information relating to consumers, in accor 
dance with one embodiment of the invention; 
0015 FIG. 6 is a representation of an exemplary screen 
interface which allows a user to enter verification informa 
tion relating to a consumer, in accordance with one embodi 
ment of the invention; 
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0016 FIG. 7 is a representation of an exemplary screen 
interface which allows a user to add or edit information 
relating to a consumer, in accordance with one embodiment 
of the invention; 
0017 FIG. 8 is a representation of an exemplary screen 
interface which allows a user to add or search for informa 
tion relating to a manager or clerk, in accordance with one 
embodiment of the invention; 
0018 FIG. 9 is a representation of an exemplary screen 
interface which allows a user to add or edit information 
relating to a manager or clerk, in accordance with one 
embodiment of the invention; 
0.019 FIG. 10 is a representation of an exemplary screen 
interface which allows a user to add or edit information 
relating to particular store location, in accordance with one 
embodiment of the invention; 
0020 FIG. 11 is a block diagram depicting an exemplary 
computer system on which aspects of embodiments of the 
invention may be implemented; and 
0021 FIG. 12 is a block diagram depicting an exemplary 
memory on which aspects of embodiments of the invention 
may be implemented. 

DETAILED DESCRIPTION 

0022. In accordance with one embodiment of the inven 
tion, a technique for receiving, processing and providing 
value in exchange for recyclable containers is provided. As 
described above, conventional arrangements generally 
require a consumer to transport recyclable containers to a 
return center which may not project a sanitary appearance, 
and where the consumer may be forced to wait for an 
attendant to accept the containers. This may discourage 
recycling by consumers. In addition, the return center typi 
cally houses a large processing apparatus that can occupy a 
significant amount of floor space. This may be costly when 
the return center is located at a retail locations, since that 
floor space may otherwise be used to display products for 
sale. This may also hinder efforts to encourage recycling. 
0023 Embodiments of the invention are designed to 
address these and other issues associated with conventional 
arrangements. In accordance with one embodiment, a return 
center is provided which offers a significantly improved 
consumer experience. For example, the return center may 
present a clean look and feel, and not require that a consumer 
wait in line for an attendant to return recyclable containers. 
Further, the return center may not occupy an unduly large 
amount of valuable floor space, but instead may be located 
outside a retail location, such as in a parking lot, which 
remains convenient for consumers but allows the retail 
location to devote the floor space that would otherwise be 
allocated to the processing apparatus to presenting goods for 
sale. 

0024. In one embodiment, a redemption kiosk, which in 
one embodiment is a small prefabricated structure, is pro 
vided. The structure may be designed to be situated in one 
or more parking spaces in a lot, or some other area nearby 
a retail location. One or more attendants may be stationed at 
the redemption kiosk. When a consumer arrives at the 
redemption kiosk, he or she may be greeted by one of the 
attendants, who may preliminarily inspect containers 
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brought by the consumer to the redemption kiosk. Upon 
inspecting the containers, the attendant may temporarily 
store the containers inside the redemption kiosk, and provide 
the consumer with a representation of value (e.g., a paper 
receipt, coupons, etc.) in exchange for the containers. Later, 
containers stored at the redemption kiosk may be transported 
to a processing apparatus at a separate location. 

0025. In accordance with one embodiment of the inven 
tion, a consumer may register for an account prior to visiting 
the redemption kiosk, allowing the value provided to the 
consumer in exchange for the containers to be ascribed to the 
account and eliminating the need for the consumer to wait 
for an attendant to count the containers to receive that value. 
This may expedite the process of returning containers from 
the consumer's perspective, and thus encourage recycling. 

0026. In accordance with one embodiment, upon regis 
tering for an account, a consumer may be issued an identifier 
and provided with an article (e.g., a card, keychain tag, bag 
in which recyclable containers may be stored, etc.) which 
has the identifier represented (e.g., printed, encoded, etc.) 
thereon. When a consumer visits the redemption kiosk, he or 
she may provide the article (or identifier) to an attendant, 
who may initiate a transaction to be associated with that 
identifier. Upon receiving containers returned by the con 
Sumer, the attendant may provide the consumer with a 
representation of value (e.g., a receipt) for the containers, 
which representation may include the consumer's identifier 
and/or a separate identifier for the transaction. The attendant 
may then store the containers at the redemption kiosk so that 
they are kept separate from containers received from other 
consumers. For example, containers may be stored in a bag 
with a paper receipt having the consumer identifier and/or 
transaction identifier printed thereon. The containers may 
Subsequently be transported to a recycling apparatus for 
processing. Information represented on the containers (e.g., 
a bar code or other identifying indicia) may be captured and 
stored. This information may enable the identification of the 
value that should be provided to the consumer in exchange 
for the containers. Value may be provided in any suitable 
form, including cash or other form of legal tender, credit, 
coupons, and/or any other form. Once the value is deter 
mined, it may be ascribed to the consumer's account (e.g., 
using the transaction identifier). 

0027. In one embodiment, the consumer may nominate 
another account (e.g., a financial account Such as a checking 
or savings account) to be linked to the account used for 
recycling activity, such that value ascribed to the recycling 
account is automatically ascribed to the linked account. 
Alternatively, the consumer may direct that value ascribed to 
the recycling account be donated to charity, or be held in the 
recycling account for the consumer to later withdraw, and/or 
be assigned, transferred or maintained in any other Suitable 
manner. The invention is not limited in this respect. 
0028. One example of a process for receiving, processing 
and providing value in exchange for recyclable containers is 
illustrated in FIG. 1. In act 105, a consumer 100 arrives at 
a redemption kiosk 102 and is greeted by an attendant (not 
shown). A redemption kiosk 102 may be physically situated 
in any suitable location. In one embodiment, the kiosk is 
situated at a location which is familiar and convenient to 
consumers, such as at a retail location (e.g., a grocery or 
liquor store), and comprises a prefabricated structure situ 
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ated outside the retail location so as not to occupy valuable 
floor space therein. The structure may be modular to allow 
for flexible adaptation to a variety of settings. For example, 
when designed to be situated in a parking lot, the structure 
may be dimensioned to fit in one or more parking spaces, 
Such that the consumer may simply drive up to an adjacent 
or nearby parking space. When designed to be situated in 
other settings, the structure may be adapted to Suit the 
dimensions and other characteristics of those settings. 
0029. In act 110, the attendant receives an identifier from 
the consumer. For example, the consumer may supply an 
article having the consumer identifier represented thereon, 
Such as a card having the identifier electronically encoded 
thereon and/or a bag holding containers having the identifier 
printed thereon. The attendant may process the article to 
determine the identifier, Such as by using a magnetic card 
reader, a bar code reader, other device, via visual inspection, 
or using some other technique. 
0030. In some cases, a consumer may not have been 
assigned an identifier before arriving at the redemption 
kiosk. For example, the consumer may not have registered 
for an account prior to visiting the kiosk. If this is the case, 
the attendant may ask the consumer whether he or she 
wishes to register for an account. If so, a facility may be 
provided at the redemption kiosk which allows the consumer 
to register for an account. For example, a computer may be 
provided which provides a web-based interface to a sign-up 
screen (e.g., the interface described below with reference to 
FIGS. 6-11), allowing an identifier to be assigned immedi 
ately to the consumer. Alternatively, the consumer may be 
given a form to fill out or be referred to a website to visit 
later to register. 
0031. In other cases, a consumer may have been assigned 
an identifier before arriving at the redemption kiosk but may 
not have the article with them which has the identifier 
represented thereon. For example, the consumer may forget 
to bring his or her card with the identifier encoded thereon 
to the kiosk. If so, the consumer may provide the identifier 
to the attendant Verbally, or if the consumer can not remem 
ber the identifier, the kiosk may have a facility which allows 
the attendant to look up the identifier in a database using 
consumer information, such as the consumer's name, 
address and/or other information. 

0032. In still other cases, a consumer may not have been 
assigned an identifier and may not wish to register for an 
account. If so, the consumer may receive value (e.g., cash) 
immediately from the attendant in exchange for the contain 
ers. This scenario is beyond the scope of the process 
depicted in FIG. 1 .The remainder of the description of FIG. 
1 below assumes that the consumer either registers for an 
account prior to visiting the redemption kiosk, or that an 
account is created (and a consumer identifier is assigned) 
upon the consumers arrival. 
0033 Returning to FIG. 1, in act 115, the consumer 
identifier is sent to a consumer information facility as part of 
a request for a transaction identifier. The transmission of the 
consumer identifier to the consumer information facility 
may be accomplished in any suitable way, as the invention 
is not limited in this respect. In one example, the attendant 
at redemption kiosk 102 employs a device (e.g., a card 
reader) which is coupled to computer 101, and computer 101 
communicates the consumer identifier via one or more 
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communications networks to consumer information facility 
104. The communication network(s) may include any Suit 
able infrastructure and employ any suitable communication 
protocol(s). 

0034. In one embodiment, consumer information facility 
104 provides a web service 107 (an implementation well 
known to those skilled in the computer programming art) 
which receives the request sent in act 115. The web service 
causes a transaction identifier to be generated, such as by 
accessing consumer database 112, determining the last trans 
action identifier assigned, and assigning the next identifier in 
sequence. A logical relationship is created between the 
transaction identifier and the consumer identifier. In act 120, 
the transaction identifier is sent to redemption kiosk 102. 
Such as by using the same communication network(s) 
employed in act 115. 

0035) When the transaction identifier is received at the 
redemption kiosk, the attendant preliminarily counts and/or 
identifies containers provided by the consumer in act 125. 
This may be performed manually, using an automatic count 
ing device (e.g., a handheld or automatic scanner or the like), 
or using any other Suitable device and/or technique. Because 
the count is only preliminary, it need not be exact and can 
be performed quickly. Based on the preliminary count, the 
attendant provides the consumer with a representation of 
value for the containers (e.g., a paper receipt, which may 
indicate a value attributable to containers received, or 
another value). The representation may include the transac 
tion identifier and/or consumer identifier. 

0036) The attendant may temporarily store the containers 
at the redemption kiosk, such as in a shelved area designed 
for that purpose. The containers may be identified as being 
associated with the considered transaction. For example, a 
copy of a paper receipt having the transaction identifier 
printed thereon may be placed with the containers, such as 
in a bag holding the containers. Of course, multiple sets of 
containers may be stored at the redemption kiosk, each 
having their own associated transaction identifier. 
0037. The containers are subsequently transported in act 
135 to container processing facility 106, where they are 
processed in act 140. For example, the containers may be 
transported to a container processing facility 106 by auto 
mobile or truck after having been staged for a suitable 
period. Such as a day. 
0038 Processing is performed at facility 106 to identify 
and process (e.g., destroy and/or densify) each of the con 
tainers. This may occur in any suitable fashion, as the 
invention is not limited to a particular implementation. In 
one example, containers may be processed according to 
techniques disclosed in commonly assigned U.S. patent 
application Ser. No. 11/042,479, as described below with 
reference to FIG. 3. 

0039. In one embodiment, processing in act 140 involves 
processing each container to determine the container's char 
acteristics. For example, a container may have indicia 
printed thereon (e.g., a bar code) which may be compared to 
information stored in container processing database 108 to 
identify the type of container, the material from which it is 
formed, the distributor to which the material should be 
delivered, etc. If information on the container can be read 
and Successfully compared to information stored in con 
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tainer processing database 108, the container is densified 
(e.g., shredded, crushed or otherwise destroyed). The mate 
rial produced via densification may be stored at container 
processing facility 106, and information relating to the 
container may be stored in container processing database 
108. An exemplary Schema for container processing data 
base is described below with reference to FIG. 4. Informa 
tion stored therein may include a value which should be 
given to the consumer in exchange for the container. 

0040. If information on a container can not be read or 
Successfully compared to information in container process 
ing database 108, the container may be initially rejected. 
Containers which are initially rejected may be manually 
processed to determine whether value should be provided in 
exchange. For example, an operator may visually inspect a 
container. If the operator determines that value should be 
provided in exchange for the container, the operator may 
employ an input device (e.g., a handheld Scanner, mouse, 
keyboard, etc.) to cause information relating to the container 
to be entered into container processing database 108. This 
information may include the container type, size, material, 
value which should be provided in exchange, and/or any 
other suitable information. This information may be asso 
ciated with the considered transaction so that any value 
attributable to the container may be provided to the con 
SUC. 

0041) If the operator determines that the container is one 
for which no value should be provided (e.g., if the container 
is being redeemed for deposit in a state other than the one in 
which it was purchased), then the operator may cause the 
container to be destroyed, but a value may not be associated 
with the transaction in container processing database 108. 
0042. In act 145, information relating to the containers, 
and the transaction identifier, is sent from container process 
ing facility 106 to consumer information facility 104 so that 
an appropriate value for the transaction may be ascribed to 
the consumer's account. The information may be sent in any 
Suitable fashion, such as via the Internet and/or any other 
Suitable data communication network(s), using any Suitable 
infrastructure and/or protocol(s). The invention is not lim 
ited to a particular implementation. 

0043. When the information is received at consumer 
information facility 104, it is processed in act 150 to ascribe 
a value for the containers included in the transaction to the 
consumer's account. In one embodiment, the consumer's 
account is determined based on the transaction identifier, 
employing the logical relationship established between the 
transaction identifier and the consumer identifier. 

0044) The value that should be applied to the consumers 
account may be determined in any of numerous ways. In one 
example, an indication of the value to be ascribed may be 
sent by container processing facility 106 in act 145 and 
applied by consumer information facility 104 in act 150. In 
another example, the information sent in act 145 may 
include information on individual containers, such that 
consumer information facility 104 performs a lookup (e.g., 
on container information stored in consumer database 112) 
to determine a value attributable to each container that 
should be applied to the consumer's account. 
0045. As described above, a consumer may nominate a 
separate account to be linked to the recycling account 
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maintained by consumer information facility 104. In the 
embodiment shown, the separate linked account is at finan 
cial institution 114. In act 155, consumer information facility 
104 provides information to financial institution 114 which 
is usable thereby to credit the value attributable to the 
containers to the consumer's account at financial institution 
114. This information may include, for example, the account 
number, a routing number for a financial institution at which 
the account is held, the transaction identifier, the value to be 
ascribed to the account, and/or other information. When this 
information is provided, the financial institution may apply 
the value for the transaction the consumer's account. 

0046. As an alternative, instead of nominating a separate 
linked account to which value should be transferred, the 
consumer may direct that value should be held in the 
recycling account for Subsequent withdrawal. The consumer 
may, for example, be issued a card having a consumer 
identifier represented thereon which is usable to access this 
account (e.g., this card may be the article described above 
with reference to act 110). The card may be presentable by 
the consumer, for example, at retail locations, such that 
value held in the consumer's account may be applied toward 
purchases and/or other transactions at these retail locations. 
Of course, a card need not be issued to the consumer for the 
consumer to be able to withdraw value from the account. 
Any suitable technique for allowing a consumer access to 
the value held in the account may be employed, as the 
invention is not limited in this respect. 

0047. In act 160, information relating to the transaction is 
stored in consumer database 112. Any suitable information 
may be stored, including the types of containers processed 
in act 140 (e.g., provided to consumer information facility 
104 in act 145), the date and time the consumer visited the 
redemption kiosk 104 (e.g., captured during act 117), and/or 
other transaction information. Consumer database 112 may 
later be queried to access information on redemption activi 
ties by particular consumers, the redemption of particular 
containers, containers provided to particular distributors, 
and/or other information. This is described in further detail 
below. 

0048. It should be appreciated that the process described 
with reference to FIG. 1 is merely an example, and that 
numerous variations are possible. For example, consumer 
information facility 104 need not employ a web service 107 
to assign a transaction identifier, container information data 
base 108 need not be co-located with container processing 
facility 106, and consumer information facility 104 need not 
be co-located with consumer information database 112. 
Further, instead of linking a financial account to his or her 
recycling account, a consumer may instruct that the value for 
a recycling transaction be given to a charitable organization. 
The invention is not limited to any particular implementa 
tion. 

0049. As described above, containers may be transported 
from the redemption kiosk to a container processing facility. 
At Such a facility, information on the containers may be 
identified, information relating to the containers may be 
stored in a database, and the containers may be destroyed. 
One example of a technique for processing containers is 
described in commonly assigned U.S. patent application Ser. 
No. 11/042,479, entitled “Method and Apparatus for Pro 
cessing Recyclable Containers,” which is incorporated by 
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reference herein in its entirety. For ease of description, 
relevant portions of the above-referenced application are 
summarized below, but it should be appreciated that the 
present invention is not limited to employing Such tech 
niques. Embodiments of the invention may be implemented 
in any of numerous ways. 
0050. The exemplary container processing technique 
described in the above-referenced application is summarized 
below with reference to FIG. 2. At the start of process 200, 
a container is received by the system in act 210. A container 
may be manually or automatically fed to the system. In one 
embodiment, a container may be presented manually (e.g., 
by an operator) to the system via an intake platform. 
However, any suitable intake mechanism may be employed. 
0051. At the completion of act 210, the process proceeds 
to act 220, wherein one or more defining characteristics of 
the container are determined. For example, a scanner may be 
employed to determine a characteristic of the container, Such 
as a bar code or some other identifying indicia represented 
on the Surface of the container. The characteristics may then 
be compared to information stored in electronic file storage 
to determine whether the characteristics are known to rep 
resent a particular recyclable container. 
0.052 The process then proceeds to act 230, wherein a 
determination is made as to whether the container charac 
teristics were identified successfully in act 220. For 
example, act 230 may involve determining whether a scan 
ning device was able to successfully locate a bar code on the 
surface of the container, and if so, whether the information 
was compared Successfully to data stored in electronic file 
storage. If it is determined that the container characteristics 
were not identified successfully, the process proceeds to act 
240, wherein the container is rejected. For example, the 
container may be directed to a reject bin. 
0053) If it is determined in act 230 that the characteristics 
of the container were identified successfully in act 220, the 
process proceeds to act 250, wherein an indication of the 
Successful identification is stored in electronic file storage 
and the appropriate densification device for the container is 
selected. In one embodiment, information stored in elec 
tronic file storage may define an association between a 
particular characteristic (e.g., a bar code) and a densification 
device. For example, an association may define that con 
tainers formed from a aluminum should be directed to a 
shredder device. 

0054 At the completion of act 250, the process proceeds 
to act 260, wherein the container is conveyed to a specific 
densification device. In act 270, the container is destroyed 
using the densification device. The container is then received 
in a bin in act 280, whereupon process 200 completes. 
0055. During the process of FIG. 2, information relating 
to Successfully processed containers is stored in electronic 
file storage. Such as in container processing database 108. A 
simplified schema 300 defining one manner of storing 
information in container processing database 108 is shown 
in FIG. 3. 

0056 Schema 300 includes representations of a plurality 
of tables, each containing a plurality of fields (e.g., columns) 
in which data elements relating to containers are stored. As 
with many relational databases, certain fields in each table 
are related to fields in other tables via a foreign key to ensure 
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that information in each table remains consistent. In this 
exemplary schema 300, container table 305 stores data 
elements which identify individual containers, including a 
container identifier, Universal Product Code (UPC), mate 
rial, color, name, weight and redemption value. A foreign 
key maintains consistency between the container identifier 
stored in container table 305 and the product identifier stored 
in transaction summary table 310, which also stores data 
elements describing individual redemption transactions. 
This table also stores a transaction identifier, product quan 
tity, and shift during which the considered transaction was 
processed. A foreign key maintains consistency between the 
transaction identifiers stored in transaction Summary table 
310 and consumer transaction table 315, which provides a 
cross-reference between a consumer identifier (e.g., the 
identifier represented on the article presented by the con 
Sumer in act 110, FIG. 1) and the transaction identifier. 
0057 Schema 300 also includes person table 325, which 
stores information on distributors or other third parties 
which receive the containers after processing. The person 
table stores the first name, last name, address and telephone 
numbers for these parties. A foreign key maintains consis 
tency between the person identifier stored in person table 
325 and the primary contact person stored in company table 
330, which also stores corporate-level information for the 
parties named in person table 325. Fields stored in company 
table 330 include the name, address and telephone number 
for each party. 
0058 Also represented by schema 300 is diagnostic 
logging table 340, which stores information relating to 
events occurring on the container processing facility for 
diagnostic purposes. This table stores data elements includ 
ing an event time, machine affected, and code for each 
captured event. As indicated by the machine affected field, 
this table may store information on events occurring on 
more than one container processing facility. Information on 
events may be transferred between facilities using any 
Suitable technique, such as database replication (e.g., event 
information stored in one container processing database 108 
may be replicated to other, similar databases maintained at 
other container processing facilities 106). 
0059 Schema 300 also includes a representation of 
redemption site table 350, which stores information on 
individual redemption kiosks. Redemption site table 350 
stores data elements including the name, address, telephone 
number and owner for each center. 

0060 Also represented by schema 300 is scrap container 
table 360, which stores information on materials from which 
recyclable containers are formed. Scrap container table 360 
maintains a cross-reference between various types of mate 
rials and the densification device used to process each, and 
also stores data elements including a color, weight and 
storage bin for each material type. 
0061 The manner in which schema 300 is organized 
provides for flexible relationships between different infor 
mation stored in various tables. One result is that schema 
300 allows for one-to-many, many-to-one and many-to 
many relationships between redemption kiosks and con 
tainer processing facilities. FIG. 4 illustrates one manner in 
which redemption kiosks, container processing facilities and 
a consumer information facility may be related or organized. 
Specifically, FIG. 4 illustrates that redemption kiosks, con 
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tainer processing facilities and a consumer information 
facility may be organized in a "hub and spoke fashion, Such 
that information flows through the spokes formed by 
redemption kiosks and container processing facilities toward 
the hub formed by the consumer information facility. 
0062. In the embodiment shown in FIG. 4, consumer 
information facility 104 at the hub receives information 
from a plurality of container processing facilities 106A 
106.D. Each container processing facility 106 receives infor 
mation and containers from a plurality of redemption kiosks 
102. For example, container processing facility 106A 
receives information and containers from redemption kiosks 
102A-102C, and container processing facility 106B receives 
information and containers from redemption kiosks 102F 
102H. Information flow from redemption kiosks 102 via 
container processing facilities 106 to the consumer infor 
mation facility 104 allows for the aggregation of information 
relating to consumer recycling activities at consumer infor 
mation facility 104, and more specifically in consumer 
database 112. 

0063 As indicated by the dotted lines 170 in FIG. 4, the 
hub and spoke organization is flexible in that information 
need not always flow from redemption kiosks 102 to the 
same container processing facilities 106. For example, the 
dotted lines 170 between redemption kiosks 102D and 102E 
and container processing facilities 106A and 106B indicates 
that information may flow from redemption kiosks 102D 
and 102E to either container processing facility 106A or 
106B. The determination of a particular container process 
ing facility 106 to which information (and/or containers) 
from a particular redemption kiosk 102 is sent may be based 
on any of numerous factors, including the capacity and 
workload of each container processing facility, each facili 
ty's ability to handle containers of a particular type and/or 
material, the current status of a facility, and/or other factors. 
0064. In the exemplary arrangement illustrated in FIG. 4. 
information from each container processing facility 106 is 
provided to a single consumer information facility 104. 
However, this need not be the case, as multiple consumer 
information facilities 104 may alternatively be provided, 
each receiving information from one or more container 
processing facilities 106. Each consumer information facil 
ity 104 may share information with each other consumer 
information facility 104. Such as by performing a database 
replication procedure well-known to those skilled in the art, 
Such that information stored in one consumer database 112 
(e.g., maintained at a first consumer information facility 
104) is replicated to one or more other consumer databases 
112 (e.g., maintained at one or more other consumer infor 
mation facilities 104). 
0065. As a result of the organization shown in FIG. 4. 
information relating to consumer recycling activities may be 
aggregated and organized in one or more consumer data 
bases 112. A simplified schema 500 defining an exemplary 
manner of storing information in a consumer database 112 is 
shown in FIG. 5. Schema 500 includes representations of 
consumer table 505, consumer transaction table 510 and 
transaction table 515. 

0.066 Consumer table 505 stores various data identifying 
individual consumers, including a consumer identifier (also 
represented on the article described above with reference to 
act 110, FIG. 1), first name, last name, address and telephone 
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number. Consumer table 505 also stores the consumer's 
mother's maiden name and high School attended, which may 
be employed to support security and verification functions 
described further below. In addition, consumer table 505 
stores a bank routing number, bank account number, direct 
deposit indicator, cash refund indicator, donate to charity 
indicator and account balance, which may be employed to 
Support transfers of value from the consumer's recycling 
account to other accounts or transferees. A foreign key 512 
is employed to maintain consistency between the consumer 
identifier in consumer table 505 and the consumer identifier 
stored in consumer transaction table 510. 

0067 Consumer transaction table 510 maintains a cross 
reference between the consumer identifier and transaction 
identifier generated in act 117 (FIG. 1). As such, in addition 
to the foreign key used to maintain consistency with the 
consumer identifier in consumer table 505, a foreign key 514 
is employed to maintain consistency with the transaction 
identifier stored in transaction table 515. 

0068 Transaction table 515 stores information relating to 
recycling transactions. In addition to the transaction identi 
fier, transaction table 515 stores an amount for the transac 
tion, which for a particular transaction may be preliminarily 
defined when an attendant counts the beverage containers 
that a consumer returns to the redemption kiosk 102 (e.g., in 
act 125, FIG. 1) and later updated after the containers are 
processed at a container processing facility 106 (e.g., in act 
150, FIG. 1). Transaction table 515 also stores an identifier 
for the attendant who processes the recycling transaction, the 
location of the redemption kiosk (e.g., a geographic loca 
tion), the consumer identifier, and the time and date of the 
transaction. 

0069. It should be appreciated that the information stored 
in container processing database 108 and consumer database 
112 provides significant insight into recycling activities by 
particular consumers, or consumers in aggregate. For 
example, accessing information stored in transaction table 
515 (FIG. 5) can provides insight into the frequency and 
location of a particular consumer's recycling activities, or 
can provide an indication of the average value for a recy 
cling transaction across all consumers. 
0070. It should also be appreciated that because container 
processing database 108 and consumer database 112 store 
common data elements including the consumer identifier 
and transaction identifier, information stored in one database 
may be cross-referenced with information in the other 
database to provide a more comprehensive view of con 
Sumer recycling and beverage consumption activities. For 
example, a query may be executed on transaction table 515 
using a particular consumer identifier to determine the 
frequency of that consumer's recycling activities, and the 
transaction identifier associated with each recycling trans 
action. Using the transaction identifiers determined in this 
first query, a second query may be executed on transaction 
summary table 310 (FIG. 3) to determine the beverage 
containers, and quantity of each, processed in each transac 
tion. This information may offer insight into the consumer's 
favorite beverages, the amount of these beverages that the 
consumer tends to purchase, the frequency of purchase (or 
at least the frequency of recycling), and whether there 
appears to be any seasonality to these purchases. The 
information generated in these queries may be used to 
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fashion marketing offers tailored to the consumer's demon 
strated habits, such as by offering coupons to the consumer 
for her favorite beverages at the time that it appears she 
would normally purchase them. 

0071. Further, it should be appreciated that databases 112 
and 108 may support any of numerous queries to discern 
consumer behavior with respect to beverage purchases, 
consumption, container recycling/or and other information. 
The information generated thereby may be extremely valu 
able in Supporting marketing targeted toward each consumer 
based on that consumer's demonstrated behavior. Such 
marketing efforts may be more effective and efficient than 
Some conventional marketing efforts like mass mailings in 
that they may be more likely to present the right offer to the 
consumer at the right time. Those familiar with so-called 
"one-to-one' marketing efforts and/or the computer pro 
gramming arts may be capable of designing queries and/or 
marketing programs based on this disclosure to facilitate 
such efforts. 

0072 FIGS. 6-10 depict screen interfaces by means of 
which consumer account information may be established, 
maintained and administered. For example, interface 600 
(FIG. 6) includes fields 601 and 602, which allow a user 
(e.g., an administrator, or the consumer) to provide a user 
name and password to access a particular account. Upon 
entering information into fields 601 and 602, the user may 
click button 603 to “submit this information so that the 
user's identity may be verified. Alternatively, the user may 
click button 604 to “reset' (e.g., remove) information 
entered into fields 601 and 602. 

0073) If upon clicking button 603 the user's identity is 
successfully verified, interface 700 (FIG. 7) may be pre 
sented. Interface 700 allows a number of data elements 
relating to a particular consumer to be added and/or edited. 
For example, a consumer's name may be entered into field 
701, an address may be entered in fields 703-706, and a 
telephone number may be entered in field 707. Box 708 
allows the user to designate whether a consumer's account 
is currently active. 

0074 Boxes 709–710 allow the user to enter information 
which forms the basis for a “challenge question' which may 
be used to verify the consumer's identity, such as when the 
consumer forgets to bring the article described above having 
a consumer identifier represented thereon to redemption 
kiosk 102. For example, box 709 allows the user to select 
one of “high school attended' and “mother's date of birth” 
for the challenge question, and box 710 allows the user to 
enter the appropriate answer. 
0075 Boxes 711 through 714 allow the user to designate 
whether another account is linked to the recycling account, 
such that value may be transferred from the recycling 
account to the designated account. Using box 711, a user 
may designate that any value be kept in the recycling 
account as “cash which may later be withdrawn. Using box 
712 the user may designate a checking account to be linked, 
using box 713 a savings account may be linked, using box 
714 a charity may be designated. If a checking or savings 
account is designated in boxes 712-713, the user may enter 
routing and account numbers in boxes 715-716. 
0076. Upon completing the entry of information in inter 
face 700, the user may click button 717 to “add/edit” the 
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information entered to consumer database 112. Alterna 
tively, the user may click button 718 to “exit from interface 
700 such that the information is not entered. 

0.077 Interface 800 (FIG. 8) allows the user to add or edit 
a manager or clerk to the database (e.g., an attendant or 
employee), who may have authority to access or edit con 
Sumer accounts. By clicking button 801, the user begins the 
'add manager/clerk' process. After, the user may select from 
a listing of positions in box 802, a listing of locations shown 
in box 803, and enter the employee's first and last name in 
boxes 804-805. 

0078. The user may also search for information on par 
ticular managers or clerks by entering the employee's first or 
last name in boxes 804-805 and clicking button 806 to 
“begin search”. This may cause a query to be created and 
submitted, and the results to be displayed in portion 807. By 
clicking button 815 to “view more detail relating to the 
selected employee, the user may cause interface 900 (FIG. 
9) to be displayed. 
0079 Interface 900 allows information relating to a par 
ticular manager or clerk to be added or edited. For example, 
the manager or clerk's first name, last name, identifier, 
position, active indicator, location, user name and password 
may be accessed in boxes 901-905, respectively. In order for 
the entered information to be added to the database, the user 
may be required to Supply a user name and password in 
boxes 907-908 and click box 909 to “update” the database. 
0080 Interface 1000 (FIG. 10) allows information relat 
ing to a particular store (e.g., redemption kiosk) location to 
be added or edited. For example, the user may enter infor 
mation including a store name, identifier, active indicator, 
address, telephone number, and fax number for a store 
location using fields 1001-1009, and click button 1010 to 
cause the information to be entered to the database. 

0081. As should be appreciated from the description 
above, various aspects of the invention may be implemented 
on one or more computer systems, such as the exemplary 
system 1100 shown in FIG. 11. Computer system 1100 
includes input device(s) 1102, output device(s) 1101, pro 
cessor 1103, memory system 1104 and storage 1106, all of 
which are coupled, directly or indirectly, via interconnection 
mechanism 1105, which may comprise one or more buses or 
switches. The input device(s) 1102 receive input from a user 
or machine (a human operator) and the output device(s) 
1101 display(s) or transmit(s) information to a user or a 
machine (e.g., a liquid crystal display). 

0082 The processor 1103 executes a program called an 
operating system which controls the execution of other 
computer programs, and provides scheduling, input/output 
and other device control, accounting, compilation, Storage 
assignment, data management, memory management, com 
munication and data flow control. The processor 1103 and 
operating system define the platform for which application 
programs and other computer programming languages are 
written. 

0083. The processor 1103 may also execute one or more 
programs to implement various functions, such as those 
which embody aspects of the invention. These programs 
may be written in a computer programming Such as a 
procedural language, object-oriented language, macro lan 
guage, or combination thereof. 
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0084. These programs may be stored in storage system 
1106. The storage system may hold information on a volatile 
or non-volatile medium, and may be fixed or removable. 
Storage system 1106 is shown in greater detail in FIG. 12. 
It typically includes a computer-readable and -writable 
non-volatile recording medium 1201, on which signals that 
define the program, or information to be used by the 
program, are stored. The medium may, for example, be a 
disk or flash memory. Typically, in operation, the processor 
1203 causes data to be read from the non-volatile recording 
medium 1201 into a volatile memory 1202 (e.g., a random 
access memory, or RAM) that allows for faster access to the 
information by processor 1203 than does the medium 1201. 
Memory 1202 may be located in storage system 1106, as 
shown in FIG. 11, or in memory system 1204, as shown in 
FIG. 12. The processor 1103 generally manipulates the data 
within the integrated circuit memory 1104, 1202, and then 
copies the data to the medium 1201 after processing is 
completed. A variety of mechanisms are known for manag 
ing data movement between the medium 1201 and the 
integrated circuit memory 1104, 1202, and the invention is 
not limited thereto. The invention is also not limited to a 
particular memory system 1204 or storage system 1106. 
0085. It should also be appreciated that the above-de 
scribed embodiments of the invention may be implemented 
in any of numerous ways. For example, the above-discussed 
functionality may be implemented using software, hardware 
or a combination thereof. When implemented in software, 
the software code can be executed on any suitable processor 
or collection of processors, whether provided in a single 
computer or distributed among multiple computers. It 
should further be appreciated that any component or collec 
tion of components that perform the function as described 
herein may generically be considered as one or more con 
trollers that control the above-described function. The one or 
more controllers may be implemented in numerous, such as 
with dedicated hardware, or by employing one or more 
processors which are programmed using microcode or soft 
ware to perform the functions recited above. Where a 
controller stores or provides information for system opera 
tion, such information may be stored in a central repository, 
in a plurality of repositories, or a combination thereof. 
0.086 Having thus described several aspects of at least 
one embodiment of this invention, it is to be appreciated 
various alterations, modifications, and improvements will 
readily occur to those skilled in the art. Such alterations, 
modifications, and improvements are intended to be part of 
this disclosure, and are intended to be within the spirit and 
Scope of the invention. Accordingly, the foregoing descrip 
tion and drawings are by way of example only. 

What is claimed is: 

1. A method of managing information relating to con 
Sumer recycling activities comprising acts of 

(A) performing a recycling transaction with each of a 
plurality of consumers, each consumer being identifi 
able via a consumer identifier, each recycling transac 
tion comprising an exchange of at least one recyclable 
container returned by a consumer for value; 

(B) assigning a transaction identifier to each recycling 
transaction; 
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(C) storing, in electronic file storage, an indication of each 
recycling transaction, the indication including the 
transaction identifier and consumer identifier. 

2. The method of claim 1, wherein the act (C) further 
comprises storing, for each recycling transaction, informa 
tion relating to the at least one recyclable container. 

3. The method of claim 2, wherein the information 
relating to the at least one recyclable container comprises 
information on a beverage stored in each container. 

4. The method of claim 2, wherein the information 
relating to the at least one recyclable container comprises 
information on a material from which each recyclable con 
tainer is formed. 

5. The method of claim 1, wherein the act (C) further 
comprises storing a date and time of each recycling trans 
action in the electronic file storage. 

6. The method of claim 1, wherein the act (C) further 
comprises storing information personally identifying each 
COSU. 

7. The method of claim 1, wherein the act (C) further 
comprises storing information relating to an account to 
which the value is transferable. 

8. The method of claim 1, wherein the act (A) further 
comprises processing the at least one container returned by 
the consumer to recover a material from which each con 
tainer is formed, and the act (C) further comprises storing 
information relating to the material. 

9. The method of claim 8, wherein the act (A) further 
comprises processing the at least one container using an 
automated apparatus, and the act (C) further comprises 
storing information relating to the apparatus. 

10. The method of claim 1, wherein one of the consumers 
performs a plurality of recycling transactions, and wherein 
the method further comprises an act of: 

(D) accessing the information in the electronic file storage 
to determine information on the recycling transactions 
performed by the consumer. 

11. The method of claim 1, wherein each of the plurality 
of consumers performs a recycling transaction involving a 
plurality of recyclable containers, and wherein the method 
further comprises an act of 

(E) accessing the information in the electronic file storage 
to determine information on the containers returned by 
the consumers. 

12. At least one computer-readable medium having 
instructions encoded thereon, which instructions, when 
executed, perform a method of managing information relat 
ing to consumer recycling activities, the method comprising 
acts of 

(A) performing a recycling transaction with each of a 
plurality of consumers, each consumer being identifi 
able via a consumer identifier, each recycling transac 
tion comprising an exchange of at least one recyclable 
container returned by a consumer for value; 

(B) assigning a transaction identifier to each recycling 
transaction; 

(C) storing, in electronic file storage, an indication of each 
recycling transaction, the indication including the 
transaction identifier and consumer identifier. 
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13. The at least one computer-readable medium of claim 
12, wherein the act (C) further comprises storing, for each 
recycling transaction, information relating to the at least one 
recyclable container. 

14. The at least one computer-readable medium of claim 
13, wherein the information relating to the at least one 
recyclable container comprises information on a beverage 
stored in each container. 

15. The at least one computer-readable medium of claim 
13, wherein the information relating to the at least one 
recyclable container comprises information on a material 
from which each recyclable container is formed. 

16. The at least one computer-readable medium of claim 
12, wherein the act (C) further comprises storing a date and 
time of each recycling transaction in the electronic file 
Storage. 

17. The at least one computer-readable medium of claim 
12, wherein the act (C) further comprises storing informa 
tion personally identifying each consumer. 

18. The at least one computer-readable medium of claim 
12, wherein the act (C) further comprises storing informa 
tion relating to an account to which the value is transferable. 

19. The at least one computer-readable medium of claim 
12, wherein the act (A) further comprises processing the at 
least one container returned by the consumer to recover a 
material from which each container is formed, and the act 
(C) further comprises storing information relating to the 
material. 

20. The at least one computer-readable medium of claim 
19, wherein the act (A) further comprises processing the at 
least one container using an automated apparatus, and the act 
(C) further comprises storing information relating to the 
apparatus. 

21. The at least one computer-readable medium of claim 
12, wherein one of the consumers performs a plurality of 
recycling transactions, and wherein the method further com 
prises an act of: 

(D) accessing the information in the electronic file storage 
to determine information on the recycling transactions 
performed by the consumer. 

22. The at least one computer-readable medium of claim 
12, wherein each of the plurality of consumers performs a 
recycling transaction involving a plurality of recyclable 
containers, and wherein the method further comprises an act 
of: 

(E) accessing the information in the electronic file storage 
to determine information on the containers returned by 
the consumers. 

23. A system for managing information relating to con 
Sumer recycling activities comprising: 

a transaction controller operable to perform a recycling 
transaction with each of a plurality of consumers, each 
consumer being identifiable via a consumer identifier, 
each recycling transaction comprising an exchange of 
at least one recyclable container returned by a con 
Sumer for value; 
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an assignment controller operable to assign a transaction 
identifier to each recycling transaction; 

an electronic file storage; 

a storage controller operable to store, in the electronic file 
storage, an indication of each recycling transaction, the 
indication including the transaction identifier and con 
Sumer identifier. 

24. The system of claim 23, wherein the storage controller 
is further operable to store, for each recycling transaction, 
information relating to the at least one recyclable container. 

25. The system of claim 24, wherein the information 
relating to the at least one recyclable container comprises 
information on a beverage stored in each container. 

26. The system of claim 24, wherein the information 
relating to the at least one recyclable container comprises 
information on a material from which each recyclable con 
tainer is formed. 

27. The system of claim 23, wherein the storage controller 
is further operable to store a date and time of each recycling 
transaction in the electronic file storage. 

28. The system of claim 23, wherein the storage controller 
is further operable to store information personally identify 
ing each consumer. 

29. The system of claim 23, wherein the storage controller 
is further operable to store information relating to an account 
to which the value is transferable. 

30. The system of claim 23, wherein the transaction 
controller is further operable to process the at least one 
container returned by the consumer to recover a material 
from which each container is formed, and the storage 
controller is further operable to store information relating to 
the material. 

31. The system of claim 30, wherein the transaction 
controller is further operable to process the at least one 
container using an automated apparatus, and the storage 
controller is further operable to store information relating to 
the apparatus. 

32. The system of claim 23, wherein one of the consumers 
performs a plurality of recycling transactions, and wherein 
the system further comprises: 

an access controller operable to access the information in 
the electronic file storage to determine information on 
the recycling transactions performed by the consumer. 

33. The system of claim 23, wherein each of the plurality 
of consumers performs a recycling transaction involving a 
plurality of recyclable containers, and wherein the system 
further comprises: 

an access controller operable to access the information in 
the electronic file storage to determine information on 
the containers returned by the consumers. 


