RESOURCE MANAGEMENT DEVICE, COLLECTION DEVICE, RESOURCE MANAGEMENT METHOD,

RESOURCE MANAGEMENT PROGRAM, COLLECTION METHOD, AND COLLECTION PROGRAM

BACKGROUND

1. TECHNICAL FIELD

[0001] The present invention relates to a resource management apparatus, a collection
apparatus, a resource management method, a resource management program, a collection

method, and a collection program.

2. RELATED ART

[0002] Patent Document 1 describes a "resource pickup apparatus including a read unit
which reads information of a commodity which is attached to a resource discarded as a waste,
a determination unit which determines a category as the resource of the commodity from the
commodity information, an output unit which displays and outputs the category from the
determination unit, and an overwrite unit which overwrites the commodity information" (claim
1). Inaddition, Patent Document 1 describes "as illustrated in Fig. 9, a resource pickup system
201 of a second embodiment is different from a resource pickup system 101 illustrated in Fig. 1
in that a public resource pickup apparatus 203 is mounted to a resource pickup box 102 at a
public resource pickup site such as a resource repository in a local area, and a membership tag
211 held by a member is read by the resource pickup apparatus 203 to allow only the member
with the membership tag 211 authenticated by the resource pickup apparatus 203 to discard a

resource 104 into the public resource pickup apparatus 203" (paragraph 0049).
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Patent Document

Patent Document 1: Japanese Patent Application Publication No. 2006-124050

[0003] Inthe resource pickup apparatus according to Patent Document 1, it is possible to
determine the category of the discarded resource and allow only the member to discard the
resource into the public resource pickup apparatus, but it is not possible to trace how the

picked-up resource is to be recycled.

General Disclosure

[0004] According to a first aspect of the present invention, there is provided a resource
management apparatus including an event acquisition unit which acquires, in response to
provision of a resource that is to be recycled, a collection event of the resource, a provider
information acquisition unit which acquires provider identification information for identifying a
provider who has provided the resource, and a provider recording unit which records an
association between collection event identification information for identifying the collection
event of the resource and the provider identification information of the provider of the

resource in a provider database.

[0005] The resource management apparatus may include a trace processing unit which

traces a recycling process for the resource by using the collection event of the resource.

[0006] In any of the resource management apparatuses, the provider information acquisition
unit may receive, from a collection apparatus provided in a collection location, the provider

identification information received by the collection apparatus from a communication terminal
of the provider and collection apparatus identification information for identifying the collection

apparatus.



[0007] In any of the resource management apparatuses, the provider information acquisition
unit may receive collection apparatus identification information for identifying a collection
apparatus provided in a collection location and the provider identification information from a

communication terminal of the provider.

[0008] In any of the resource management apparatuses, the provider information acquisition
unit may specify the provider who has provided the resource to a collection location based on
a location of a communication terminal of the provider. In any of the resource management
apparatuses, the event acquisition unit may acquire a process event of the resource in
response to a process to be performed on the resource, and the trace processing unit may
record, in a trace information database, an association between the process event and the
collection event of the resource which is set as a process target in the process event, the

resource including one or more resources.

[0009] In any of the resource management apparatuses, the trace processing unit may
record, based on location information of a collection vehicle which collects the resource, an
association between the collection event of the one or more resources and the process event
indicating pickup of the one or more resources by the collection vehicle in the trace

information database.

[0010] In any of the resource management apparatuses, the event acquisition unit may
acquire a second process event of the resource in response to a second process to be
performed on the resource on which a first process has been performed, and the trace
processing unit may further record, in the trace information database, an association between
the second process event and a first process event acquired in response to the first process

having been performed.



[0011] In any of the resource management apparatuses, the first process may include a
plurality of first processes, the resource may include a plurality of resources, the first process
event may include a plurality of first process events, and after the plurality of resources are
respectively processed by the plurality of first processes, in response to the plurality of
resources to be processed by the second process, the trace processing unit may record, in the
trace information database, associations between the second process event and the plurality

of first process events respectively acquired in response to the plurality of first processes.

[0012] In any of the resource management apparatuses, in response to detection that a
collection vehicle which has collected the resource arrives at a processing plant, the trace
processing unit may record an association between the collection event with regard to the
resource collected by the collection vehicle and the process event to be acquired in response

to a process of the resource in the processing plant in the trace information database.

[0013] Any of the resource management apparatuses may further include an information
provision unit which informs the provider of the resource which is set as the process target

that the resource has been processed in response to acquisition of the process event.

[0014] In any of the resource management apparatuses, the information provision unit may
acquire the collection event associated with the process event from the trace information
database, and acquire the provider identification information associated with the collection

event that is acquired from the provider database.

[0015] Any of the resource management apparatuses may further include an incentive
awarding unit which awards an incentive to the provider of the resource in response to the

resource having been recycled.



[0016] In any of the resource management apparatuses, the trace processing unit may
record the collection event and the process event with regard to the resource as a blockchain

in the trace information database, the process event including one or more process events.

[0017] Inany of the resource management apparatuses, the trace information database may
record, as disclosed information, the association between the process event and the collection
event of the resource which is set as the process target in the process event, the resource

including one or more resources.

[0018] Inany of the resource management apparatuses, the provider may include a plurality
of providers, and the provider database may record, as non-disclosure information, the
association between the collection event identification information and the provider

identification information with regard to one of the providers.

[0019] According to a second aspect of the present invention, there is provided a collection
apparatus including a collection bin which collects a resource that is to be recycled, a
generation unit which generates, in response to disposal of the resource into the collection bin,
collection information indicating that the resource has been collected, and an output unit
which outputs the collection information so as to be available at a communication terminal of a

provider of the resource.

[0020] In the collection apparatus, the output unit may display the collection information in
a form of a code image readable by an image capturing apparatus included in the

communication terminal.

[0021] In any of the collection apparatuses, the generation unit may generate the collection
information including collection identification information for identifying each collection of the

resource for the collection bin.



[0022] According to a third aspect of the present invention, there is provided a collection
apparatus including a collection bin which collects a resource that is to be recycled, an
acquisition unit which acquires, in response to disposal of the resource into the collection bin,
provider identification information for identifying a provider of the resource from a
communication terminal used by the provider, and a transmission unit which transmits the
provider identification information to a resource management apparatus which traces a

recycling process for the resource.

[0023] The collection apparatus may further include a generation unit which generates, in
response to disposal of the resource into the collection bin, collection information indicating
that the resource has been collected, in which the transmission unit may transmit the provider
identification information and the collection information to the resource management

apparatus.

[0024] Any of the collection apparatuses may further include a type detection unit which
detects a type of the resource to be disposed into the collection bin, in which the generation
unit may generate the collection information including type information indicating the type of

the resource that is disposed.

[0025] Any of the collection apparatuses may further include a resource amount detection
unit which detects an amount of the resource that is disposed into the collection bin, in which
the generation unit may generate the collection information including resource amount

information indicating the amount of the resource that is disposed.

[0026] According to a fourth aspect of the present invention, there is provided a resource
management method including acquiring, by a resource management apparatus, in response

to provision of a resource that is to be recycled, a collection event of the resource, acquiring,



by the resource management apparatus, provider identification information for identifying a
provider who has provided the resource, and recording, by the resource management
apparatus, an association between collection event identification information for identifying
the collection event of the resource and the provider identification information of the provider

of the resource in a provider database.

[0027] According to a fifth aspect of the present invention, there is provided a resource
management program that, when executed by a computer, causes the computer to function as
an event acquisition unit which acquires, in response to provision of a resource that is to be
recycled, a collection event of the resource, a provider information acquisition unit which
acquires provider identification information for identifying a provider who has provided the
resource, and a provider recording unit which records an association between collection event
identification information for identifying the collection event of the resource and the provider

identification information of the provider of the resource in a provider database.

[0028] According to a sixth aspect of the present invention, there is provided a collection
method including generating, by a collection apparatus, in response to disposal of a resource
that is to be recycled into a collection bin which collects the resource, collection information
indicating that the resource has been collected, and outputting, by the collection apparatus,
the collection information so as to be available at a communication terminal of a provider of

the resource.

[0029] According to a seventh aspect of the present invention, there is provided a collection
program that, when executed by a computer of a collection apparatus which collects a
resource that is to be recycled, causes the computer to function as a generation unit which

generates, in response to disposal of the resource into a collection bin which collects the



resource, collection information indicating that the resource has been collected, and an output
unit which outputs the collection information so as to be available at a communication

terminal of a provider of the resource.

[0030] According to an eighth aspect of the present invention, there is provided a collection
method including acquiring, by a collection apparatus, in response to disposal of a resource
that is to be recycled into a collection bin which collects the resource, provider identification
information for identifying a provider of the resource from a communication terminal used by
the provider, and transmitting, by a collection apparatus, the provider identification
information to a resource management apparatus which traces a recycling process for the

resource.

[0031] According to a ninth aspect of the present invention, there is provided a collection
program that, when executed by a computer of a collection apparatus which collects a
resource that is to be recycled, causes the computer to function as an acquisition unit which
acquires, in response to disposal of the resource into a collection bin, provider identification
information for identifying a provider of the resource from a communication terminal used by
the provider, and a transmission unit which transmits the provider identification information to

a resource management apparatus which traces a recycling process for the resource.

[0032] Note that the summary clause does not necessarily describe all necessary features of
the embodiments of the present invention. The present invention may also be a

sub-combination of the features described above.

BRIEF DESCRIPTION OF THE DRAWINGS



[0033] Fig. 1 illustrates a resource recycling environment 10 according to the present

embodiment.

Fig. 2 illustrates a configuration of a collection apparatus 200 according to the present

embodiment.

Fig. 3 illustrates an operation flow of the collection apparatus 200 according to the

present embodiment.

Fig. 4 illustrates an example of an operation of collecting a resource in the collection

apparatus 200 according to the present embodiment.

Fig. 5 illustrates an example of an operation of picking up the resource from the

collection apparatus 200 to a collection vehicle 120 according to the present embodiment.

Fig. 6 illustrates a configuration of a collection apparatus 600 according to the present

embodiment.

Fig. 7 illustrates an operation flow of the collection apparatus 600 according to the

present embodiment.

Fig. 8 illustrates an example of an operation of picking up the resource from the

collection vehicle 120 to a processing plant 130 according to the present embodiment.

Fig. 9 illustrates a configuration of a resource management apparatus 150 according

to the present embodiment.

Fig. 10 illustrates an example of information to be stored in a provider DB 930 and a

trace information DB 960 according to the present embodiment.



Fig. 11 illustrates an operation flow related to a resource collection in the resource

management apparatus 150 according to the present embodiment.

Fig. 12 illustrates an operation flow related to a resource process in the resource

management apparatus 150 according to the present embodiment.

Fig. 13 illustrates an operation flow of outputting information related to a process of
the collected resource in the resource management apparatus 150 according to the present

embodiment.

Fig. 14 illustrates an example of information related to the process of the collected
resource which is output by the resource management apparatus 150 according to the present

embodiment.

Fig. 15 illustrates an operation flow of outputting information related to a product in

the resource management apparatus 150 according to the present embodiment.

Fig. 16 illustrates an example of information related to a product which is output by

the resource management apparatus 150 according to the present embodiment.

Fig. 17 illustrates a configuration of a mobile terminal 1700 according to the present

embodiment.

Fig. 18 illustrates an operation flow related to a resource collection in the mobile

terminal 1700 according to the present embodiment.

Fig. 19 illustrates an operation flow related to a process notification about a collected

resource in the mobile terminal 1700 according to the present embodiment.
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Fig. 20 illustrates a first display example related to the process notification about the

collected resource in the mobile terminal 1700 according to the present embodiment.

Fig. 21 illustrates a second display example related to the process notification about

the collected resource in the mobile terminal 1700 according to the present embodiment.

Fig. 22 illustrates a configuration of a resource management apparatus 2300

according to a first modified example of the present embodiment.

Fig. 23 illustrates an example of information to be stored in a provider DB 930 and a

trace information DB 960 according to the first modified example of the present embodiment.

Fig. 24 illustrates an example of process information according to the first modified

example of the present embodiment.

Fig. 25 illustrates a configuration of an information processing system 2500 according

to a second modified example of the present embodiment.

Fig. 26 illustrates a configuration of a blockchain network 2502 according to the

second modified example of the present embodiment.

Fig. 27 illustrates an example data structure of transaction information according to

the second modified example of the present embodiment.

Fig. 28 illustrates an example of a data structure of a blockchain according to the

second modified example of the present embodiment.

Fig. 29 illustrates an example of a computer 2200 in which a plurality of aspects of the

present invention may be embodied in whole or in part.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0034] Hereinafter, the present invention will be described through embodiments of the
invention, but the following embodiments do not limit the invention according to claims. In
addition, not all of the combinations of features described in the embodiments are essential to

the solution of the invention.

[0035] Fig. 1 illustrates a resource recycling environment 10 according to the present
embodiment. The resource recycling environment 10 provides a supply chain in which one or
more resources 100a to 100h that are to be recycled (which are also referred to as a "resource
100" or "resources 100") are collected, and these resources are recycled to be finally
commercialized as one or more products 140a and 140b (which are also referred to as a
"product 140" or "products 140"). Then, the resource recycling environment 10 allows
tracing on what kind of processes each of the one or more resources 100a to 100h has been

through to be recycled.

[0036] The resource recycling environment 10 includes one or more collection apparatuses
110a to 110d (which are also referred to as a "collection apparatus 110" or "collection
apparatuses 110"), one or more collection vehicles 120a and 120b (which are also referred to
as a "collection vehicle 120" or "collection vehicles 120"), and one or more processing plants
130a to 130g (which are also referred to as a "processing plant 130" or "processing plants 130")
in the supply chain in which the resources 100a to 100h are to be recycled. Note that the
resources 100a to 100h may be temporarily gathered at a repository or the like that is not

illustrated in the drawing.

[0037] The one or more collection apparatuses 110 are installed in various collection

locations. The collection apparatuses 110 are installed in collection locations where

12



recyclable wastes to be discarded by a plurality of households can be collected such as, for
example, a store like a supermarket, a waste collection site for a housing complex, a public
waste collection site, or the like. The one or more collection apparatuses 110 may be

managed by two or more different operators. In addition, at least some of the collection

apparatuses 110 may be individually installed for each household such as a personal residence.

[0038] The resource 100 to be picked up by the collection apparatus 110 may be, for
example, at least one type of a plastic bottle, a plastic tray, a metal can such as an aluminum
can or a steel can, bottles, papers, a used battery, or the like. A material of the plastic bottle
or plastic tray may be, for example, at least one type of polyethylene terephthalate (PET),
polyethylene, polyolefin, or the like. In the present embodiment, a case where the resource

100 is a plastic bottle will be described as an example.

[0039] The one or more collection vehicles 120 collect the resource 100 from each of the
collection apparatuses 110 installed in each of the collection locations to deliver the resource
100 to at least one of the processing plant 130a or the processing plant 130b that is a primary
processing plant serving as a first recipient of the resource 100 among one or more processing
plants 130. The one or more collection vehicles 120 may be used for collection business of

two or more different operators.

[0040] The one or more processing plants 130 apply processing (reprocessing) such as
modification or working to the one or more resources 100 collected from each of the collection
apparatuses 110 to manufacture one or more products 140a and 140b (which are also referred
to as a "product 140" or "products 140") by recycling. The one or more processing plants 130
may be operated by two or more different operators. In a space between the processing

plants 130a and 130b which receive the resources 100 and the processing plants 130f and 130g
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which ship the products 140, the one or more processing plants 130 may include the one or
more processing plants 130c to 130e which perform application of an intermediate processing
step. In the example of the present drawing, the processing plants 130a and 130b receive the
resources 100 from the collection vehicles 120a to 120b to perform a process in a primary step
thereon. The processing plant 130c receives the resources 100 which have been through the
primary step from the processing plants 130a and 130b to perform a process in a secondary
step thereon. The processing plants 130d and 130e receive the resources 100 which have
been through the secondary step to perform a process in a tertiary step thereon. The
processing plants 130f and 130g receive the resources 100 which have been through the
tertiary step to perform a process in a quartic step (final step) thereon to ship the resultants as
the products 140a and 140b. Note that a "process of the resource 100" is a concept including
not only the process in the primary step of processing the resource 100 itself but also the
process of performing further working or the like in which a processed product, an
intermediate product, or the like which is obtained by processing the resource 100 is used as

an ingredient (that is, the processes in the secondary step and subsequent steps).

[0041] When the resource 100 is a plastic bottle, the processing plants 130a and 130b
perform a process of compressing and packing plastic bottles to be shaped into bales, for
example. The processing plant 130c performs a process of grinding, washing, melting, and
the like on the bales to be pelletized, for example. The processing plants 130d and 130e
perform a process of adding pigment, additive, and the like to pellets as ingredient resin to
manufacture resin compounds serving as a material of the products 140, for example. The
processing plants 130f and 130g perform a process of manufacturing plastic recycled products
such as the product 140a (for example, a plastic bottle) and the product 140b (for example,

clothing) by using the resin compounds as an ingredient, for example.
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[0042] A resource management apparatus 150 is communicably connected to the one or
more collection apparatuses 110, the one or more collection vehicles 120, and the one or more
processing plants 130. The resource management apparatus 150 traces a recycling process
for the resources 100 spanning from the one or more resources 100 to the one or more
products 140, and performs information provision related to the recycle of each of the

resources 100.

[0043] Fig. 2 illustrates a configuration of a collection apparatus 200 according to the present
embodiment. The resource recycling environment 10 may include the collection apparatus
200 as at least one of the collection apparatuses 110. The collection apparatus 200 has a
collection bin 210, a detection unit 220, a generation unit 250, an output unit 260, and a

transmission unit 270.

[0044] The collection bin 210 is a container into which the resource 100 that is to be recycled
is disposed, and which collects the disposed resource 100. The detection unit 220 detects
that the resource 100 is disposed into the collection bin 210. The detection unit 220 may be
provided in the vicinity of a disposal port of the collection bin 210, and may detect that the
resource 100 is disposed into the collection bin 210 by using a mechanical sensor, an optical

sensor, an image sensor, or the like.

[0045] In addition to a function of detecting the disposal of the resource 100, the detection
unit 220 may have a function of detecting at least one of a type or an amount of the resource
100. Inthe example of the present drawing, the detection unit 220 includes a type detection
unit 230 and a resource amount detection unit 240. The type detection unit 230 detects a
type of the resource 100 disposed into the collection bin 210. A type of resin may be sensed

by infrared absorption spectroscopy or the like, but as an example, the type detection unit 230
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detects a type of the resource 100 based on an image obtained by capturing the resource 100
disposed into the collection bin 210. For example, the type detection unit 230 may detect
whether the resource 100 is a plastic bottle, a color (colorless transparent, colored, or the like)
of the resource 100, a shape of the resource 100, whether the resource 100 is applicable to a
resource set as a pickup target (whether the resource is not a foreign object), or the like. In
addition, the type detection unit 230 may read information recorded on an RFID or the like
attached to the resource 100 to detect the type of the resource 100, detect whether the
resource is applicable to the resource of the pickup target, and the like. In addition, the type
detection unit 230 may detect the type of the resource 100 by collating a feature amount such
as an external appearance of the resource 100 like a plastic bottle or the like or a pattern,
moire, printing, or engraving added to the resource 100 with a feature amount of a known

plastic bottle product.

[0046] The resource amount detection unit 240 detects an amount of the resource 100
disposed into the collection bin 210. As an example, the resource amount detection unit 240
detects a parameter related to a resource amount such as a number or size of plastic bottles or
the like based on an image obtained by capturing the resource 100 disposed into the collection
bin 210. In addition, by measuring a weight of the collection bin 210 or content of the
collection bin 210, the resource amount detection unit 240 may detect an increase amount of a
weight resulting from the disposal of the resource 100 as the amount of the resource 100

disposed into the collection bin 210.

[0047] In addition, the collection apparatus 200 may have a pickup detection unit 245. The
pickup detection unit 245 detects whether the resource 100 in the collection bin 210 is picked
up. Asanexample, the pickup detection unit 245 detects vibration or movement of the

collection apparatus 200 or the collection bin 210 by an acceleration sensor or the like, and
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determines that an operation of transferring the resource 100 in the collection bin 210 to the
collection vehicle 120 has been performed in response to the detection of the vibration or

movement exceeding a predetermined reference amount.

[0048] When the collection apparatus 200 has a door for taking out the collection bin 210,
the pickup detection unit 245 may determine that the resource 100 is picked up to the
collection vehicle 120 in response to a state where this door is opened and closed. In
addition, when the detection unit 220 has an image sensor, the pickup detection unit 245 may
determine that the resource 100 is picked up to the collection vehicle 120 in response to a
state where the resource 100 contained in the collection bin 210 has disappeared or
diminished. In addition, when the detection unit 220 can measure the weight of the
collection bin 210 or the content of the collection bin 210, the pickup detection unit 245 may
determine that the resource 100 is picked up to the collection vehicle 120 in response to a
state where the weight of the collection bin 210 or the content of the collection bin 210 has

decreased or returned to an initial value.

[0049] The generation unit 250 is connected to the detection unit 220. The generation unit
250 generates collection information indicating that the resource 100 has been collected in
response to disposal of the resource 100 into the collection bin 210. When the detection unit
220 includes the type detection unit 230, the generation unit 250 generates the collection
information including type information indicating a type of the disposed resource 100. In
addition, when the detection unit 220 includes the resource amount detection unit 240, the
generation unit 250 generates the collection information including resource amount
information indicating an amount of the disposed resource 100. In addition, the generation

unit 250 generates process information indicating that the resource 100 is picked up in
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response to a state where the pickup detection unit 245 has detected pickup of the resource

100.

[0050] The output unit 260 is connected to the generation unit 250. The output unit 260
outputs at least part of the collection information generated by the generation unit 250 so as
to be available at a communication terminal of the provider of the resource 100 from which
this collection information is generated. As an example, the output unit 260 may output the
collection information to the communication terminal of the provider by displaying the
collection information on a screen of a display panel or the like. In addition, the output unit
260 may output the collection information to the terminal of provider by near field

communication such as NFC communication.

[0051] The transmission unit 270 is connected to the generation unit 250. The
transmission unit 270 may transmit at least part of the collection information generated by the
generation unit 250 to the resource management apparatus 150. Note that when the output
unit 260 is to output all the collection information to the resource management apparatus 150
via the communication terminal of the provider of the resource 100, the transmission unit 270
does not necessarily need to have a function of transmitting the collection information to the
resource management apparatus 150. In addition, the transmission unit 270 transmits the
process information generated by the generation unit 250 to the resource management

apparatus 150.

[0052] Fig. 3 illustrates an operation flow of the collection apparatus 200 according to the
present embodiment. In step 300 (S300), the detection unit 220 detects that the resource
100 is disposed into the collection bin 210. In S310, the type detection unit 230 may detect a

type of the resource 100 disposed into the collection bin 210. In S320, the resource amount
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detection unit 240 may detect an amount of the resource 100 disposed into the collection bin

210.

[0053] In S330, the generation unit 250 generates the collection information indicating that
the resource 100 is collected. The generation unit 250 may include, in part of the collection
information, at least one of the type information indicating the type of the resource 100 or the
resource amount information indicating the amount of the resource 100. In addition, in order
to set collection of each of the resources 100 to be identifiable, the generation unit 250 may
include, in the collection information, at least one of collection identification information for
identifying each collection of the resource 100 for the collection bin 210, information indicating
a collection date and time, or information indicating a collection location. Herein, a phrase
"the collection information includes the type information or the like" means, for example, that
data defined as "the collection information" has a plurality of fields, and the type information is
encoded by being recorded in one of those fields or the like in such a state that the type

information can be read from the collection information.

[0054] In S340, the output unit 260 outputs the collection information so as to be available
at the communication terminal of the provider who has disposed the resource 100, which then
has been collected, into the collection bin 210. As an example, the output unit 260 may
display the collection information in a form of a code image readable by an image capturing
apparatus included in the communication terminal. In S350, the transmission unit 270 may

transmit the collection information to the resource management apparatus 150.

[0055] In S360, the pickup detection unit 245 detects whether the resource 100 in the
collection bin 210 is picked up by the collection vehicle 120. When the resource 100 is not

picked up, the collection apparatus 200 advances the process to S300, and waits for disposal of
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the next resource 100. When it is detected that the resource 100 is picked up, the generation
unit 250 generates process information with regard to a pickup process of the resource 100,
and the transmission unit 270 transmits the process information to the resource management

apparatus 150.

[0056] Note that in another embodiment, part or all of respective functions of the detection
unit 220, the generation unit 250, the output unit 260, and the transmission unit 270 in the
collection apparatus 200 of Fig. 2 may be implemented by a mobile terminal of the provider of
the resource 100. When all of these functions are implemented by the mobile terminal of the
provider, the collection apparatus 200 may be constituted by only the collection bin 210 which

does not have a function of detecting the resource 100 and a communication function.

[0057] Fig. 4 illustrates an example of an operation of collecting a resource in the collection
apparatus 200 according to the present embodiment. In the example of the present drawing,
the collection apparatus 200 has a display screen serving as an output destination of
information by the output unit 260. When it is detected that the resource 100 is disposed
into the collection apparatus 200, the collection apparatus 200 displays the collection
information by the output unit 260. At this time, the output unit 260 may display collection
apparatus identification information for identify the collection apparatus 200 in addition to the
collection information. The output unit 260 may display information including the collection
information and the collection apparatus identification information by a barcode, a

two-dimensional barcode, or a QR code (registered trademark) or in other image forms.

[0058] The provider of the resource 100 reads the collection information and the collection
apparatus identification information which are displayed on the output unit 260 by a mobile

terminal 400 of the provider. The mobile terminal 400 transmits the collection information
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and the collection apparatus identification information which have been read to the resource
management apparatus 150 in association with provider identification information, which is
stored in the mobile terminal 400, for identifying a user of the mobile terminal 400 (that is, the
provider of the resource 100). Herein, the provider identification information may be a
member ID or the like for identifying a member registered in an application, a cloud service, or
the like which is to visualize recycling of the resource 100, or may also be a terminal ID or the

like assigned to the communication terminal used by the provider.

[0059] Thus, the resource management apparatus 150 can acquire the association between
the collection information and the provider identification information for identifying the
provider who has disposed the resource 100 with regard to each collection of the resource 100.
In the above described configuration, the collection apparatus 200 and the mobile terminal
400 may transmit different parts of the collection information to the resource management
apparatus 150. For example, the collection apparatus 200 may transmit the collection
apparatus identification information and the collection identification information out of the
collection information to the resource management apparatus 150, and the mobile terminal
400 may transmit the provider identification information, the collection apparatus
identification information, and the collection information including more detailed data such as
the collection identification information, the collection date and time, the collection location,
the type information, and the resource amount information to the resource management
apparatus 150. In this case, the collection apparatus 200 does not necessarily need to have a
function of transmitting the collection apparatus identification information and the collection
identification information out of the collection information to the resource management

apparatus 150.

21



[0060] In addition, for example, the collection apparatus 200 may transmit the collection
apparatus identification information and the collection information including more detailed
data such as the collection identification information, the collection date and time, the
collection location, the type information, and the resource amount information to the resource
management apparatus 150, and the mobile terminal 400 may transmit the provider
identification information, the collection apparatus identification information, and the
collection identification information out of the collection information to the resource

management apparatus 150.

[0061] The mobile terminal 400 may execute the application which visualizes the recycling of
the resource 100, and perform a process of transmitting the collection information, the
provider identification information, and the like to the resource management apparatus 150
for the member who has been registered in advance. In this case, when the collection
information and the collection apparatus identification information are read by the mobile
terminal 400 of the provider other than the member, the output unit 260 may display a code
image with an encoded link for causing the mobile terminal 400 to display a webpage which
prompts a membership registration. Note that the configuration and operation of the mobile

terminal 400 illustrated above will be described below with reference to Figs. 17 to 19.

[0062] Fig. 5 illustrates an example of an operation of picking up the resource from the
collection apparatus 200 to the collection vehicle 120 according to the present embodiment.

In the example of the present drawing, each of the collection apparatus 110 and the collection
vehicle 120 acquires its own location information by using a GPS or the like. When it is
detected that the resource 100 is picked up, the collection apparatus 110 transmits the process
information including the location information of the collection apparatus 110 at a pickup date

and time to the resource management apparatus 150. The collection vehicle 120 transmits
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the location information to the resource management apparatus 150, for example, at a

predetermined time interval (at a time interval of 1 minute or the like).

[0063] In response to reception of the process information from the collection apparatus
110, the resource management apparatus 150 determines that the resource 100 in the
collection apparatus 110 is picked up by the collection vehicle 120 located near the collection
apparatus 110 at the pickup date and time included in the process information. The resource
management apparatus 150 may determine that the resource 100 is picked up by the
collection vehicle 120 located closest to the collection apparatus 110 at the pickup date and

time.

[0064] At this time, when the collection apparatus 110 is installed in a specific collection
location and is not to be moved, the collection apparatus 110 does not necessarily need to
transmit the location information to the resource management apparatus 150 each time the
pickup occurs. In this case, the resource management apparatus 150 may determine that the
resource 100 is picked up by the collection vehicle 120 located in the vicinity of the installment
location of the collection apparatus 110 at the pickup date and time included in the process
information. In addition, when the collection apparatus 110 can output the process
information to the collection vehicle 120 by using a code or near field communication, the
collection apparatus 110 may transmit the process information to the collection vehicle 120
instead of the transmission to the resource management apparatus 150, and may transmit the

process information to the resource management apparatus 150 via the collection vehicle 120.

[0065] Thus, each time the resource 100 is picked up from the collection apparatus 110 to
the collection vehicle 120, the resource management apparatus 150 can specify the collection

vehicle 120 which has picked up each resource 100. Note that the collection vehicle 120 may
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achieve the above described function by communication equipment installed in the collection
vehicle 120. Instead of this, for example, communication equipment which moves together
with the collection vehicle 120 such as a communication terminal carried by a driver or the like

of the collection vehicle 120 may achieve the above described function.

[0066] Fig. 6 illustrates a configuration of a collection apparatus 600 according to the present
embodiment. The resource recycling environment 10 may include the collection apparatus
600 as at least one of the collection apparatuses 110. The collection apparatus 600 has a
collection bin 610, a detection unit 620, a generation unit 650, an acquisition unit 655, and a
transmission unit 670. The collection bin 610, the detection unit 620, the generation unit
650, and the transmission unit 670 have configurations and functions similar to those of each
of the collection bin 210, the detection unit 220, the generation unit 250, and the transmission
unit 270 illustrated in Fig. 2, and descriptions thereof will be omitted except for the following

differences.

[0067] The collection bin 610 is a container into which the resource 100 that is to be recycled
is disposed, and which collects the disposed resource 100. The detection unit 620 detects
that the resource 100 is disposed into the collection bin 610. In addition to a function of
detecting the disposal of the resource 100, the detection unit 620 may have a function of
detecting a type or an amount of the resource 100. In the example of the present drawing,
the detection unit 620 includes a type detection unit 630 and a resource amount detection unit
640. The type detection unit 630 detects a type of the resource 100 disposed into the
collection bin 610. The resource amount detection unit 640 detects an amount of the
resource 100 disposed into the collection bin 610. In addition, the collection bin 610 may
have a pickup detection unit 645. The pickup detection unit 645 detects whether the

resource 100 in the collection bin 610 is picked up.
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[0068] In response to the disposal of the resource 100 into the collection bin 610, the
acquisition unit 655 acquires the provider identification information for identifying the provider
who has provided the resource 100 to the collection location from the communication terminal
used by the provider of the resource 100. The acquisition unit 655 may acquire the provider
identification information by reading a code of the provider identification information which is
displayed on the communication terminal of the provider, or may acquire the provider
identification information from the communication terminal of the provider by near field

communication.

[0069] The transmission unit 670 transmits the provider identification information acquired
from the mobile terminal of the provider to the resource management apparatus 150. The
transmission unit 670 may transmit the provider identification information and the collection
information which is generated by the generation unit 650 to the resource management

apparatus 150.

[0070] Fig. 7 illustrates an operation flow of the collection apparatus 600 according to the
present embodiment. The operation flow in the present drawing includes an operation
similar to the operation flow illustrated in Fig. 3, and descriptions thereof will be omitted

except for the following differences.

[0071] In S700, the detection unit 620 detects that the resource 100 is disposed into the
collection bin 610. In S710, the type detection unit 630 may detect a type of the resource
100 disposed into the collection bin 610. In S720, the resource amount detection unit 640
may detect an amount of the resource 100 disposed into the collection bin 610. In S730, the
generation unit 650 generates the collection information indicating that the resource 100 is

collected. S700 to S730 may be similar to S300 to S330 in Fig. 3.
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[0072] In S740, in response to the disposal of the resource 100 into the collection bin 610,
the acquisition unit 655 acquires the provider identification information for identify the
provider from the communication terminal used by the provider of the resource 100. As an
example, the communication terminal performs display, transmission, or the like of the
provider identification information in response to an instruction of the provider by operating
the application which visualizes the recycling of the resource 100. The acquisition unit 655
may acquire the provider identification information by reading the code of the provider
identification information which is displayed on the communication terminal or by receiving
the provider identification information transmitted from the communication terminal by near

field communication or the like from the communication terminal.

[0073] In S750, the transmission unit 670 transmits the provider identification information
and the collection information to the resource management apparatus 150. In S760, the
pickup detection unit 645 detects whether the resource 100 in the collection bin 610 is picked
up by the collection vehicle 120. When the resource 100 is not picked up, the collection
apparatus 600 advances the process to S700, and waits for disposal of the next resource 100.
When it is detected that the resource 100 is picked up, the generation unit 650 generates the
process information, and the transmission unit 670 transmits the process information to the

resource management apparatus 150. S760 to S770 may be similar to S360 to S370 in Fig. 3.

[0074] Note that in another embodiment, part or all of respective functions of the detection
unit 620, the generation unit 650, the acquisition unit 655, and the transmission unit 670 in the
collection apparatus 600 of Fig. 6 may be implemented by the mobile terminal of the provider
of the resource 100. When all of these functions are implemented by the mobile terminal of
the provider, the collection apparatus 600 may be constituted by only the collection bin 610

which does not have a function of detecting the resource 100 and a communication function.
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[0075] In accordance with the collection apparatus 600 illustrated above, it is possible to
acquire the provider identification information from the communication terminal of the
provider of the resource 100 in response to the disposal of the resource 100 into the collection
bin 610, and to transmit the provider identification information to the resource management
apparatus 150 in association with the collection information. Thus, the resource
management apparatus 150 can acquire the association between the collection information
and the provider identification information for identify the provider who has disposed the

resource 100 with regard to each collection of the resource 100.

[0076] Fig. 8 illustrates an example of an operation of picking up the resource 100 from the
collection vehicle 120 to the processing plant 130 according to the present embodiment. In
the example of the present drawing, the processing plant 130 includes a photographing
apparatus 800 which is arranged at and associated with an entrance of the processing plant
130, a road through which the collection vehicle 120 passes within a premise of the processing
plant 130, a location where it is possible to capture a parking position for the collection vehicle
120 to park when the resource 100 is picked up from the collection vehicle 120 to the
processing plant 130, or the like. The photographing apparatus 800 reads a number plate of
the collection vehicle 120 in response to pickup of the resource 100 from the collection vehicle
120 to the processing plant 130. Thus, the processing plant 130 can acquire information for
specifying the association between each of the resources 100 which have been picked up and

the collection vehicle 120.

[0077] The processing plant 130 processes each of the picked-up resources 100 to
manufacture a resource 105 made into a recycled material. The processing plant 130
transmits information related to an association between the collection vehicle 120 which has

delivered each of the resources 100 and the resource 105 to the resource management
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apparatus 150 by being included in the process information related to a process in the
processing plant 130. By using such process information, it becomes possible for the resource
management apparatus 150 to associate the collection event and with regard to each of the
resources 100 with the process event of each of the resources 100. Note that the processing
plant 130 or the resource management apparatus 150 may also determine that the collection
vehicle 120 has delivered the resource 100 to the processing plant 130 based on the location

information of the collection vehicle 120 similarly as in Fig. 5.

[0078] Note that the processing plant 130 may achieve functions of performing control on
the photographing apparatus 800, communication with the resource management apparatus
150, and the like by communication equipment installed in the plant. Instead of this, for
example, communication equipment associated with the processing plant 130 such as a
communication terminal carried by an employee of the processing plant 130 may achieve the

above described functions.

[0079] Fig. 9illustrates a configuration of the resource management apparatus 150
according to the present embodiment. The resource management apparatus 150 may be a
computer such as a personal computer (PC), a work station, a server computer, or a general
purpose computer, or may also be a computer system in which a plurality of computers is
connected. Such a computer system is also a computer in a broad sense. In addition, the
resource management apparatus 150 may be implemented in one or more virtual computer
environments which can be executed in the computer. Instead of this, the resource
management apparatus 150 may be a dedicated computer designed for management on
resource recycle or may also be dedicated hardware achieved by dedicated circuitry. When

the resource management apparatus 150 is achieved by the computer, the resource
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management apparatus 150 may function as each component illustrated in the present

drawing by executing a resource management program.

[0080] The resource management apparatus 150 has an acquisition unit 900, a collection
event generation unit 910, a provider recording unit 920, a provider database (DB) 930, a
process event generation unit 940, a trace processing unit 950, a trace information DB 960, and
an information provision unit 970. In response to provision of the resource 100 that is to be
recycled to the collection location, the acquisition unit 900 acquires the collection information,
the collection apparatus identification information, and the provider identification information
from at least one of the collection apparatus 110 or the communication terminal of the
provider. In addition, in response to a state where a process of the resource 100 is to be
performed in the processing plant 130, the acquisition unit 900 acquires the process

information from at least one of the collection vehicle 120 or the processing plant 130.

[0081] The collection event generation unit 910 is connected to the acquisition unit 900.
The collection event generation unit 910 generates a collection event of the resource 100 in
response to the provision of the resource 100 that is to be recycled to the collection location.
In the present embodiment, the collection event generation unit 910 generates the collection
event based on the collection information and the collection apparatus identification

information which are acquired by the acquisition unit 900.

[0082] Note that when a physical phenomenon in which the resource 100 that is to be
recycled is provided to the collection location is regarded as "the collection event" as a
substance, the collection event generation unit 910 is configured to generate "the collection
event" as information to be used for the process in the resource management apparatus 150.

Accordingly, the collection event generation unit 910 can be regarded as a type of a collection
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event acquisition unit which acquires the collection event as a substance, and can also be
regarded as a collection event detection unit which detects information of the collection event
as a substance from the information acquired by the acquisition unit 900 in response to
generation of the collection event as a substance, and outputs the collection event as

information.

[0083] The provider recording unit 920 is connected to the collection event generation unit
910. The provider recording unit 920 records an association between collection event
identification information for identifying the collection event of the resource 100 and the
provider identification information of the provider of the resource 100 in the provider DB 930.
The provider DB 930 is connected to the provider recording unit 920, and stores an association
between the collection event identification information of the collection event of each of the
resources 100 and the provider identification information of the provider of each of the

resources 100.

[0084] At this time, the association, which is recorded in the provider DB 930, between the
provider identification information with regard to one of the providers and the collection event
identification information may be disclosed to other providers. Thus, the resource
management apparatus 150 protects privacy for each of the providers by such a setting that
other providers are not allowed to view what kind of resources 100 each of the providers has
provided. Note that when an instruction of a provider is received, the association between
the provider identification information and the collection event identification information with
regard to the provider may be disclosed by the resource management apparatus 150. In
addition, when an instruction or the like of a provider is received, the resource management
apparatus 150 may set or restrict a range for disclosing the association between the provider

identification information and the collection event identification information with regard to the
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provider (such as within a family, within a range of friends, or within a range of other specific
group). To configure the disclosure range to be settable, the resource management apparatus
150 may store information of a group which is set by an instruction of the provider or
information of a preset group (such as a set of identification information of one or two or more
providers or the like included in the group) in the provider DB 930 or the like in association

with the provider identification information and manage the information.

[0085] Note that timing at which the collection event generation unit 910 generates the
collection event may be timing at which the resource 100 is collected from the collection
location. In this case, the provider recording unit 920 and the trace processing unit 950 do
not necessarily need to record information such as the date and time when each of the
providers has provided the resource 100 in the provider DB 930 and the trace information DB
960 as the collection event identification information or the like. In a case where the
information such as the date and time when the resource 100 has been provided is not
recorded, the resource management apparatus 150 does not record the information indicating
that the provider is at the specific collection location at the specific date and time, so that the

protection of the privacy for each of the providers can be further enhanced.

[0086] The process event generation unit 940 is connected to the acquisition unit 900. In
response to a process to be performed on the resource 100, the process event generation unit
940 generates a process event of the resource 100 based on the process information acquired
by the acquisition unit 900. In the present embodiment, the process event generation unit
940 generates the process event based on the process information acquired by the acquisition

unit 900.
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[0087] Note that when a physical phenomenon in which the resource 100 has been through
the process is regarded as "the process event" as a substance, the process event generation
unit 940 is configured to generate "the process event" as information to be used for the
process in the resource management apparatus 150. Accordingly, the process event
generation unit 940 can be regarded as a type of a process event acquisition unit which
acquires the process event as a substance, and can also be regarded as a process event
detection unit which detects information of the process event as a substance from the
information acquired by the acquisition unit 900 in response to generation of the process event
as a substance, and outputs the process event as information. The collection event
generation unit 910 and the process event generation unit 940 may collectively function as an

"event generation unit", an "event acquisition unit", or the like.

[0088] Note that timing at which the process event generation unit 940 generates the
process event may be timing at which the resource 100 is disposed into an apparatus which
processes the resource 100 in the processing plant 130 or the like, timing at which a processed
product of the resource 100 is acquired from the apparatus, or the like.  Specifically, such
timing may be timing at which the resource 100 that is to be disposed into the apparatus or the
resource 100 processed by the apparatus is weighed by a weighing device, timing at which
video of the resource 100 in a facility line of the processing plant is captured, timing at which a
code or the like added to the resource 100 is read, or the like. Since the process event
generation unit 940 generates the process event at the above described timing, the resource
management apparatus 150 can link the generation of the process event to the event as a
substance (process of the resource 100 in reality), and can avoid an artificial alteration of the

process event itself and data related to the process event.
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[0089] In addition, the timing at which the process event generation unit 940 generates the
process event may be timing at which the resource 100 is fed from the upstream processing
plant 130, timing at which the resource 100 is shipped to the downstream processing plant
130, or the like. Since the process event generation unit 940 generates the process event at
the above described timing, the resource management apparatus 150 can link information
related to the process of the resource 100 to information related to a transaction of the
resource 100 (for example, information related to a transaction between the upstream
processing plant 130 and the downstream processing plant 130 to be recorded in the trace

information DB 960, and can avoid the artificial alteration of the data.

[0090] The trace processing unit 950 is connected to the collection event generation unit 910
and the process event generation unit 940. The trace processing unit 950 traces the recycling
process for the resource 100 by using the collection event and the process event of the
resource 100. The trace processing unit 950 records collection event information related to
the collection event generated by the collection event generation unit 910 and process event
information related to the process event generated by the process event generation unit 940 in
the trace information DB 960. In addition, the trace processing unit 950 records an
association between a process event and the collection event of one or more resources 100 set
as process targets in the process event in the trace information DB 960 with regard to each of
the process events. Note that with regard to each of the process events related to processes
in the secondary step and subsequent steps, the trace processing unit 950 records an
association between each of the process events and the process event related to the
immediately preceding process on one or more resources 100 set as the process targets in the

process event the trace information DB 960.
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[0091] The trace information DB 960 is connected to the trace processing unit 950, and
stores the collection event information of each of the collection events and the process event
information of each of the process events together with the association between the mutual
events. At this time, the trace information DB 960 may be disclosed to a plurality of
providers, each of the processing plants 130, and the like. Thus, the resource management
apparatus 150 can set a course of the resource 100 to be reclaimed into the product 140 to be
widely disclosed while protecting the privacy of the provider of the resource 100 such that
interests in recycling can be raised for a consumer of the resource 100 and also information of
the supply chain can be presented to a manufacturer of the product 140 to increase a recycling

rate of the product 140.

[0092] The information provision unit 970 is connected to the provider DB 930 and the trace
information DB 960. The information provision unit 970 receives accesses from each of the
mobile terminals, each of the processing plants 130, and the like and provides information
related to the recycling of the resource 100 to each of the mobile terminals, each of the

processing plants 130, and the like.

[0093] In addition, the resource management apparatus 150 may include an incentive
awarding unit 980. The incentive awarding unit 980 is connected to the information provision
unit 970. The incentive awarding unit 980 awards an incentive to the provider of the resource

100 in response to the resource 100 having been recycled.

[0094] Fig. 10 illustrates an example information stored in the provider DB 930 and the trace
information DB 960 according to the present embodiment. The provider DB 930 stores
provider information in which the provider identification information and the collection event

identification information are associated with each other. The trace information DB 960
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stores the collection event information of each of the collection events and the process event

information of each of the process events.

[0095] In the example of the present drawing, the collection event information includes the
collection event identification information, the collection apparatus identification information,
and the collection information.  The collection event identification information is information
for identifying the collection event in the resource recycling environment 10. The collection
event generation unit 910 assigns unique collection event identification information to the
collection event such that each of the collection events is identifiable in the resource recycling
environment 10. As an example, the collection event generation unit 910 according to the
present embodiment generates the unique collection event identification information in the
resource recycling environment 10 by way of a combination or the like of the collection
apparatus identification information uniquely assigned to each of the collection vehicles 120
and the collection identification information uniquely assigned in each of the collection
vehicles 120. Instead of this, the collection event generation unit 910 may generate the
collection event identification information incrementally, for example, or may also generate the
collection event identification information according to a reception date and time of the

collection information.

[0096] The collection apparatus identification information is information for identifying the
collection apparatus 110 used in the resource recycling environment 10. The collection
apparatus identification information may be a unique value for each of the collection
apparatuses 110 such as a manufacturing number or a serial number of the collection
apparatus 110. Instead of this, the collection apparatus identification information may be a
value determined according to a location (a longitude and a latitude, or the like) of the

collection location, for example.
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[0097] The collection information is information related to the resource 100 having been
through a collection and details of the collection. The collection information is generated by
the generation unit 250 of Fig. 2, the generation unit 650 of Fig. 6, or the like. The collection
information may include at least one of the collection identification information, the collection
date and time, the collection location, the type information, or the resource amount

information or all of those.

[0098] The collection identification information is information for identifying the collection
of the resource 100 set as the target of the collection event in the collection apparatus 110.
The collection date and time and the collection location are information indicating the date and
time and the location in which the target resource 100 is collected. The collection apparatus
110 may specify the location of the collection apparatus 110 by receiving GPS signals or the like
to be set as the information of the collection location, or may output preset location as the
information of the collection location. The type information and the resource amount

information are information indicating the type and the amount of the collected resource 100.

[0099] In the example of the present drawing, the process event information includes
process event identification information, processing apparatus identification information, and
the process information. The process event identification information is information for
identifying the process event in the resource recycling environment 10. The process event
generation unit 940 assigns unique process event identification information to the process
event such that each of the process events is identifiable in the resource recycling environment
10. Asanexample, the process event generation unit 940 according to the present
embodiment generates the unique process event identification information in the resource
recycling environment 10 by way of a combination or the like of the processing apparatus

identification information uniquely assigned to each processing apparatus in each of the
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processing plants 130 and process identification information uniquely assigned in each of the
processing apparatuses. Instead of this, the process event generation unit 940 may generate
the process event identification information incrementally, for example, or may also generate
the process event identification information according to the reception date and time of the

process information.

[0100] In addition, the process event identification information may include information
indicating a type of a process. For example, the information indicating the type of the process
may be "outflow" indicating that the resource is shipped from the processing plant 130 or the
like, "inflow" indicating that the resource 100 (including the resource 100 processed in an
upstream process step) is fed to the processing plant 130 or the like, "processing" indicating
that the resource 100 is processed by the processing plant 130 or the like, "stock" indicating
that a product or intermediate product obtained by processing the resource 100 is in stock in
the processing plant 130, or the like. The information indicating the type of such a process
may be represented by using a code corresponding to the type of the process as described
above. At this time, the information indicating the type of the process may define the type of
"processing" in more detail. For example, the information indicating the type of the process
may be more specific to specify a processing step such as "flaked", "pelletized", or "formed into

bottles".

[0101] The processing apparatus identification information is information for identifying the
processing apparatus used in the resource recycling environment 10. The processing
apparatus identification information may be a unique value for each of the processing
apparatuses such as a manufacturing number or a serial number of the processing apparatus.
The processing apparatus identification information may be a value in which plant

identification information for identifying the processing plant 130 and identification

37



information of the processing apparatus in the plant are combined with each other, or the like.
In addition, with regard to the process event information related to the pickup process of the

resource 100 by the collection vehicle 120, the processing apparatus identification information
may be information for identifying the collection vehicle 120 such as a number of the collection

vehicle 120.

[0102] The process information is information related to the resource 100 having been
through a process and details of the process. The process information is generated in each of
the processing plants 130. The process information may include at least one of the process
identification information, a process date and time, a process location, one or more sets of

ingredient information, or one or more sets of product information, or all of those.

[0103] The process identification information is information for identifying the process of the
resource 100 set as the target of the process event in the collection apparatus 110. The
process date and time and the process location are information indicating the date and time
and the location in which the target resource 100 has been through the process. In the
pickup process by the collection vehicle 120, the process event generation unit 940 may
receive timing at which the resource 100 is picked up and location information of the collection
apparatus 110 at the timing from the collection apparatus 110, and may set those as the

process date and time and the process location.

[0104] The ingredient information is information related to an ingredient in the process
which is set as the target of the process event. The ingredient information may include the
collection event identification information or at least one of the process event identification

information, the type information, or amount information, or all of those.
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[0105] The collection event identification information or the process event identification
information is information for identifying the upstream collection event or process event for
supplying the ingredient to target processing, which is situated on an upstream side of the
target processing. When the target processing is the primary processing on the resource 100
collected by the collection vehicle 120, the ingredient information includes the collection event
identification information for identifying the collection event with regard to the collection by
the collection vehicle 120. When the target processing is the secondary or subsequent
processing on the resource 100 processed by the processing plant 130 on the upstream side,
the ingredient information includes the process event identification information for identifying
the process event with regard to the upstream process. At this time, when a plurality of types
of products (intermediate products) are produced by the upstream processing, the ingredient
information may include product identification information for specifying a product set as an
ingredient of the target processing among the products produced by the upstream processing.
The type information and the amount information are information indicating the type and the

amount of the ingredient used in the target processing.

[0106] The product information is information related to the product (intermediate product)
manufactured by the target processing in the process event. The product information may
include at least one of the product identification information, the type information, the

amount information, or recycle information, or all of those.

[0107] The product identification information is information for identifying a product
manufactured by the target processing. The product identification information may be
unique identification information for each product such as a manufacturing number, a serial
number, a lot number, or the like of the product. The type information and the amount

information are information indicating the type and the amount of the product manufactured
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by the target processing. Note that as in the pickup process of the resource 100 by the
collection vehicle 120, with regard to the process in which modification, working, or the like is
not performed on the resource 100, the type information and the amount information in the
product information may be the same as the type information and the amount information in
the ingredient information. The recycle information is information indicating by which degree
of recycling the product manufactured by the target processing has been manufactured. The
recycle information may be information indicating a recycling rate, a recycle rate, or the like as

an example.

[0108] In the above described configuration, with respect to the process of the resource 100,
the process information may include various pieces of information such as at least one of a
provider or processor name (an individual name or a company name), a product name, the unit
of the product (weight (kg or the like), a volume (liter or the like), or a number of pieces (100
pieces or the like)), a product characteristic, an ingredient name, the unit of the ingredient, an
ingredient characteristic, or certification information or the like of a public institution for the
product. In addition, with respect to the delivery of the resource 100, the process
information may include various pieces of information such as at least one of delivery
information, a delivery ID, transportation company information, delivery vehicle information,
receipt and shipment dates and times, or travelling route information. In addition, the
provider information may include at least one of information equivalent to personal
information, information selected to be kept secret by the provider, or the like as
non-disclosure information. In addition, the resource management apparatus 150 may
include information that becomes know-how on a manufacturing step (such as a type, an
amount, and the like of additive) in the collection information of the process information as

non-disclosure information. The resource management apparatus 150 may store information
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selected not to be disclosed to other companies (such as composition information of the
product) in the provider DB 930 in association with the provider identification information or
processor identification information for identifying the processor and the collection event
identification information or the process event identification information. The resource
management apparatus 150 may have such a configuration that disclosure or non-disclosure
can be set for each type of information by each of the provider or the processor, and may store
the setting information about the disclosure/non-disclosure in the provider DB 930 in
association with the provider identification information or the processor identification

information.

[0109] Fig. 11 illustrates an operation flow related to a resource collection in the resource
management apparatus 150 according to the present embodiment. In S1100, in response to
provision of the resource 100 that is to be recycled to the collection location, the acquisition
unit 900 acquires the collection information, the collection apparatus identification
information, and the provider identification information from at least one of the collection

apparatus 110 or a communication terminal of the provider.

[0110] When the collection apparatus 200 is used as the collection apparatus 110, the
collection apparatus 200 outputs the collection information and the collection apparatus
identification information to the communication terminal of the provider who has provided the
resource 100. The communication terminal of the provider transmits the collection
information and the collection apparatus identification information which are input from the
collection apparatus 200 to the resource management apparatus 150 together with the
provider identification information.  Accordingly, the acquisition unit 900 receives the
collection apparatus identification information for identifying the collection apparatus 200

provided in the collection location, the collection information, and the provider identification
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information from the communication terminal of the provider. Note that the collection
apparatus 200 may transmit at least part of the collection information to the resource
management apparatus 150 without intermediation of the communication terminal of the

provider.

[0111] When the collection apparatus 600 is used as the collection apparatus 110, the
collection apparatus 600 receives the provider identification information from the
communication terminal used by the provider of the resource 100, and transmits the provider
identification information, the collection apparatus identification information, and the
collection information to the resource management apparatus 150. Accordingly, the
acquisition unit 900 receives the provider identification information, which has been received
by the collection apparatus 600 provided in the collection location from the communication
terminal of the provider, the collection apparatus identification information for identifying the

collection apparatus 110, and the collection information from the collection apparatus 600.

[0112] Instead of the above described two configurations, the collection apparatus 110 may
transmit the collection information and the collection apparatus identification information to
the resource management apparatus 150 in response to the provision of the resource 100, and
the communication terminal of the provider may transmit the location information to the
resource management apparatus 150. In this case, the acquisition unit 900 may specify the
provider who has provided the resource 100 to the collection location based on a location of
the communication terminal. For example, in response to reception of the collection
information and the collection apparatus identification information from the collection
apparatus 110, the acquisition unit 900 refers to location information of the communication
terminal of each of the providers at the collection date and time. Then, the acquisition unit

900 may specify a user of the communication terminal located closest to the collection
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apparatus 110 at the collection date and time as the provider of the resource 100. At this
time, when the installment location of the collection apparatus 110 may move, the acquisition
unit 900 may also refer to the location information from the collection apparatus 110 to specify

the provider of the resource 100 for the collection apparatus 110.

[0113] InS1110, the collection event generation unit 910 generates the collection event of
the resource 100 by using the collection information and the collection apparatus identification
information which are received from the communication terminal of the provider or the
collection apparatus 110. At this time, the collection event generation unit 910 generates the

collection event identification information to be added to the collection event information.

[0114] In S1120, the collection event generation unit 910 records an association between the
collection event identification information of the collection event generated in response to the
provision of the resource 100 to the collection location and the provider identification
information of the provider who has provided the resource 100 to the collection location in the
provider DB 930. In S1130, the trace processing unit 950 records the collection event
information of the collection event generated by the collection event generation unit 910 in

the trace information DB 960.

[0115] As described above, in response to the provision of the resource 100 to the collection
location, the resource management apparatus 150 can generate the collection event to be
recorded in the trace information DB 960, and can also record the association between the
provider and the collection event in the provider DB 930. Thus, the resource management
apparatus 150 can separately manage the collection event of the resource 100 and the

provider of the resource 100, and while an access to the information related to the provider of
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the resource 100 is restricted, it is possible for trace information including the collection event

of the resource 100 and the subsequent process event to be abled to be more widely disclosed.

[0116] Fig. 12 illustrates an operation flow related to a resource process in the resource
management apparatus 150 according to the present embodiment. In S1200, the acquisition
unit 900 acquires the processing apparatus identification information, the process information,
and information related to an association between events from the collection vehicle 120 or
the processing plant 130. At this time, when the collection event or the process event which
is on the upstream side of the process event set as the target is not specified, the process
information may include information related to the association between the events instead of
the collection event identification information, the process event identification information, or

the like in the ingredient information.

[0117] InS1210, the process event generation unit 940 generates the process event of the
resource 100 based on the process information. In $1220, the trace processing unit 950
specifies an association between the upstream collection event or the upstream process event

and the process event newly generated in S1210.

[0118] At this time, based on the location information of the collection vehicle 120 which
collects the resource 100, the trace processing unit 950 may specify an association between
the collection event of one or more resources 100 and the process event indicating pickup of
one or more resources 100 to the collection vehicle 120. For example, in response to
reception of the process information indicating pickup of the resource 100 from the collection
apparatus 110, the trace processing unit 950 specifies the collection vehicle 120 located closest
to the collection apparatus 110 at the pickup date and time (the process date and time)

included in the process information by using the location information of each of the collection
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vehicles 120. Thus, the trace processing unit 950 can associate the collection event of one or
more resources 100 picked up by the collection vehicle 120 with the process event with regard

to the pickup by the collection vehicle 120.

[0119] In addition, in response to detection that the collection vehicle 120 which has
collected the resource 100 arrives at the processing plant 130, the trace processing unit 950
may specify an association between the collection event with regard to the resource 100
collected by the collection vehicle 120 and the process event generated in response to the
process of the resource 100 in the processing plant 130. For example, the process event
generation unit 940 generates a first process event in response to pickup of the resource 100
from the collection apparatus 110 to the collection vehicle 120, and generates a second
process event in response to supply of the resource 100 from the collection vehicle 120 to the
processing plant 130a or the processing plant 130b. In this case, the process event
information of the second process event may include a number or the like of the collection
vehicle 120 as illustrated in Fig. 8 as an example as the information related to the association
between the first process event and the second process event. By collating information
related to this association with the processing apparatus identification information included in
the other process event information already stored in the trace information DB 960, the trace
processing unit 950 can specify the first process event to which the second process event is to
be associated. At this time, since one or more collection events are associated with the first
process event, as a result, the trace processing unit 950 can indirectly specify the association
between each of the collection events and the second process event with regard to the process

in the processing plant 130.

[0120] In addition, in S1210, in response to a second process to be performed on the

resource 100 on which a first process has been performed, the process event generation unit
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940 generates the second process event of the resource 100. In this case, the trace
processing unit 950 may specify an association between the second process event and the first

process event generated in response to the first process having been performed.

[0121] For example, in response to the second process to be performed in the processing
plant 130c on the resource 100 on which the first process has been performed in the
processing plant 130a, the process event generation unit 940 generates the second process
event of the resource 100. In this case, the processing plant 130a assigns the product
identification information to each lot of a product (intermediate product) to be shipped to the
processing plant 130c, and the processing plant 130c acquires the product identification
information of the product supplied from the processing plant 130a for each lot to be
associated with the lot of the product of the processing plant 130c. The trace processing unit
950 may specify the association between the first process event and the second process event
by using an association between the lot of the product of the processing plant 130a and the lot

of the product of the processing plant 130c.

[0122] Note that a case is also considerable where the processing plant 130 manufactures a
lot of a product by the second process using, as ingredients, a plurality of products
(intermediate products) obtained by processing the plurality of resources 100 by a plurality of
first processes associated with mutually different process events. For example, the
processing plant 130a may manufacture the lot of the product to be shipped to the processing
plant 130c by using both the plurality of resources 100 picked up by the collection vehicle 120a
and the plurality of resources 100 picked up by the collection vehicle 120b as the ingredients.
In view of the above, in response to the plurality of resources 100 to be processed by the
second process after having been respectively processed by the plurality of first processes, the

trace processing unit 950 may specify associations between the second process event and the
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plurality of first process events respectively generated in response to the plurality of first

processes.

[0123] In response to a state where the association between the preceding collection event
or the preceding process event and the following process event is successfully specified, the
trace processing unit 950 adds the collection event identification information of the preceding
collection event or the process event identification information of the preceding process event
to the ingredient information in the process event information with regard to the following

process event.

[0124] In S1230, the trace processing unit 950 generates the recycle information of the
process event generated in $1210. Since a new ingredient (non-recycled product) is not input
to the collected resource 100, the trace processing unit 950 may set the recycle information in
the process event information with regard to the pickup process by the collection vehicle 120
as recycling rate of 100%. In addition, in the processing plant 130, when a product is
manufactured by adding a non-recycled product to a recycled product using the resource 100,
the trace processing unit 950 may calculate a recycling rate based on a recycling rate of the
recycled product and a ratio of the recycled product and the non-recycled product (for
example, a weight ratio). For example, by using a calculation formula such as "recycling rate
of product = recycling rate of recycled product x weight of recycled product / (weight of
recycled product + weight of non-recycled product)”, the trace processing unit 950 may
calculate the recycling rate by multiplying a recycling rate of the recycled product serving as the

ingredient by a ratio of a weight of the recycled product to a weight of whole ingredients.

[0125] In S1240, the trace processing unit 950 records the process event information in the

trace information DB 960. In S1250, in response to generation of a process event using a
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certain resource 100 as an ingredient directly or indirectly, the information provision unit 970
informs the provider of the resource 100 set as the process target that the resource 100 has
been through the process. In the present embodiment, in response to a state where a new
process event is generated and recorded in the trace information DB 960, the information
provision unit 970 specifies the upstream collection event and the upstream process event by
using the collection event identification information or the process event identification
information in the ingredient information in the process event information of the new process
event, and specifies the collection event of each of one or more resources 100 used as the
direct or indirect ingredient of the new process event by repeating this until the event reaches
the collection event. Then, the information provision unit 970 specifies the provider by using
the provider DB 930 with regard to each of the specified collection events, and informs the
communication terminal of each of the specified providers that the resource 100 has been

through the process.

[0126] In S1260, the incentive awarding unit 980 awards an incentive to the provider of the
resource 100 in response to the resource 100 having been recycled. In the present
embodiment, the incentive awarding unit 980 receives an instruction from the information
provision unit 970 in response to a state where the process event related to the process set as
an incentive award target is generated and registered in the trace information DB 960, and
awards an incentive to the provider of the resource 100. At this time, the process set as the
incentive award target may be a process in the final step of manufacturing the product 140
from the resource 100 in the processing plant 130f, the processing plant 130g, or the like.
Instead of this, the process set as the incentive award target may also be a process in a step
where the resource 100 has been certainly placed on a recycling flow in the processing plant

13043, the processing plant 130b, or the like, for example.
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[0127] The incentive awarded by the incentive awarding unit 980 may be any reward for
treating the provider favorably such as a point that can be used when a commaodity or a service
is to be purchased, a discount for the product 140 or the like that has been recycled or a
service, an invitation to an event held in a specific place or held online, or the like. When a
point of a membership service subscribed by the provider is to be awarded, the incentive
awarding unit 980 may transmit an instruction for awarding a point to a membership system of

such a membership service.

[0128] By performing the management of the resource process described above, each time a
process of the resource 100 is performed, the resource management apparatus 150 can
generates a new process event to be associated with the collection event or the process event
that is the upstream process in which the ingredient in the process is supplied. Thus, the
resource management apparatus 150 can record a flow of processes from the recycling of each
of the resources 100 to the manufacturing of the product 140 as a series of the collection event

and the process events.

[0129] Note that in S1240, the trace processing unit 950 may record the collection event and
one or more process events with regard to the resource 100 as a blockchain in the trace
information DB 960. By recording the trace information spanning from the recycling of each
of the resources 100 to the manufacturing of the product 140 as the blockchain, the resource
management apparatus 150 can avoid an alteration of the trace information stored in the trace
information DB 960. Such trace information can be used to prove a course where each of the

resources 100 is to be recycled and an origin or the like of the ingredient of the product 140.

[0130] Fig. 13 illustrates an operation flow of outputting information related to a process of a

collected resource in the resource management apparatus 150 according to the present
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embodiment. In S1300, the information provision unit 970 inputs a designation of a specific
collection event from a mobile terminal or external equipment such as a terminal used in the
processing plant 130. By using the provider DB 930, the information provision unit 970 may
search for and output a plurality of collection events in which a user who has accessed the
information provision unit 970 by using the mobile terminal or the like has become the
provider, and may accept a selection input for selecting a specific collection event from among

the plurality of these collection events.

[0131] In S1310, by using the trace information DB 960, the information provision unit 970
searches for one or more process events corresponding to a series of processes performed on
the resource 100 collected in the designated collection event. For example, by searching for
the process event information in which the collection event identification information of the
designated collection event is registered in the ingredient information from a plurality of pieces
of process event information stored in the trace information DB 960, the information provision
unit 970 searches for a process event on a downstream side in which the resource 100
collected by the designated collection event is used as a direct ingredient. The information
provision unit 970 searches for a process event on a further downstream side by searching for
the process event information in which the process event identification information of the
searched process event is registered in the ingredient information. By repeating this, the
information provision unit 970 can search for a series of process events corresponding to a
series of processes performed on the resource 100 collected in the collection event designated

in S1300 from the trace information DB 960.

[0132] In S1320, the information provision unit 970 provides information related to one or
more searched process events to a mobile terminal or the like of the user who has accessed

the information provision unit 970. The information provision unit 970 may perform display
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processing or the like for causing the mobile terminal or the like to display the information
related to a series of process events on the resource 100 collected by the designated collection

event in an order or reverse order of the processes.

[0133] Fig. 14 illustrates an example of information related to a process of a collected
resource which is output by the resource management apparatus 150 according to the present
embodiment. The information provision unit 970 may perform display processing of causing
the mobile terminal or the like of the user to display information exemplified in the present

drawing.

[0134] In the example of the present drawing, the information provision unit 970 generates a
display screen in which information related to the resource 100 collected in the designated
collection event and information with regard to each of a series of process events that are on
the downstream side of this collection event are displayed in an order from the upstream side
to the downstream side. The information displayed with respect to the collection event may
include at least part of the collection information illustrated in Fig. 10. The information
displayed with respect to the process event may include at least part of the process
information illustrated in Fig. 10, and may include information related to a company or the like
which has performed the process which is specified by using the processing apparatus
identification information. In addition, the information provision unit 970 may generate a
display screen in which at least part of the product information (for example, a recycle rate) of
the process event at the downstream end is displayed as the information related to the
product. At this time, in association with information with regard to each of the collection
event and a series of process events, the information provision unit 970 may display an image
representing an external appearance of the resource 100 having been through the process

step.
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[0135] The resource management apparatus 150 described above can display a flow of a
series of recycling processes on the resource 100 for the user who is a consumer or the like.
In addition, the resource management apparatus 150 can set that a provider of the resource
100 is allowed to select the collection event of each of the resources 100 provided by the
provider, and can display a flow of a series of recycling processes starting from the selected
collection event for the provider of the resource 100. Thus, the resource management
apparatus 150 can raise the interests of the consumer towards the recycling of the resource
100 and recommend purchase of the product 140 with a still higher recycle rate so that it is
possible to promote a conservation of earth resources and a protection of an earth
environment. In addition, when an incentive is awarded to the provider in response to the
resource 100 having been recycled, the resource management apparatus 150 can further raise
the interests of the consumer towards the recycle by the resource 100 and promote the

conservation of the earth resources and the protection of the earth environment.

[0136] Fig. 15 illustrates an operation flow of outputting information related to a product in
the resource management apparatus 150 according to the present embodiment. In S1500,
the information provision unit 970 inputs a designation of the product 140 from the mobile
terminal or external equipment such as the terminal used in the processing plant 130. This
designation of the product may be the product identification information for specifying each of
the products 140 such as a manufacturing number, a serial number, a lot number, or the like of

the product 140.

[0137] In S1510, by using the trace information DB 960, the information provision unit 970
searches for one or more process events corresponding to a series of processes performed to
manufacture the designated product 140 and the collection event while tracing back from the

process event at the downstream end. For example, the information provision unit 970
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searches for the process event information which includes, in the product information, the
product identification information which matches the product identification information such
as a manufacturing number, a serial number, or a lot number of the designated product 140
from the plurality of process events stored in the trace information DB 960. This process
event corresponds to the process at the downstream end in a series of processes of
manufacturing the designated product 140, and corresponds to the process in the processing

plant 130f when the product 140a is designated in $1500, for example.

[0138] Then, the information provision unit 970 performs tracing in an order from the
process event corresponding to the process at the downstream end to the collection event or
the process event on the upstream side by using the collection event identification information
or the process event identification information which is registered in the ingredient information
of the process event information. Thus, the information provision unit 970 can search for a
series of the collection event and the process events performed until the designated product

140 is manufactured from the trace information DB 960.

[0139] In S1520, the information provision unit 970 provides information related to the one
or more searched process events or the searched collection event to the mobile terminal or
the like of the user who has accessed the information provision unit 970. The information
provision unit 970 may perform display processing of causing the mobile terminal or the like to
display the information related to a series of process events and the collection event
performed to manufacture the designated product 140 in the order or reverse order of the

processes.

[0140] Note that in S1500, the information provision unit 970 may input a designation of the

entire products of a same type as in a certain model of a certain company as the designation of
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the product. In this case, the information provision unit 970 may perform the search in $1510
individually with regard to one or more products 140 relevant to the products of the
designated type. Then, the information provision unit 970 may perform display processing of
causing the mobile terminal or the like to display a series of searched process events and the
searched collection event with regard to each of one or more products 140 in S1520. Instead
of this, by using the series of searched process events and the searched collection event with
regard to each of one or more products 140, the information provision unit 970 may specify a
main route of the supply chain for the most products 140 to pass through from the collection
of the resource 100 to the completion of the products. Then, the information provision unit
970 may perform display processing of causing the mobile terminal or the like to display the
series of process events and the collection event with regard to the products 140 produced in

this main route.

[0141] Fig. 16 illustrates an example of information related to a product which is output by
the resource management apparatus 150 according to the present embodiment. The
information provision unit 970 may perform display processing of causing the mobile terminal

or the like of the user to display information exemplified in the present drawing.

[0142] In the example of the present drawing, the information provision unit 970 generates a
display screen in which information related to the designated product 140 and information
related to the series of process events and the collection event performed to manufacture the
product 140 are displayed in an order from the downstream side to reach the upstream side.
The information related to the product 140 may include at least part of the product
information illustrated in Fig. 10 in the process event at the downstream end. The
information displayed with respect to the process event may include at least part of the

process information illustrated in Fig. 10, and may include information related to a company or
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the like which has performed the process which is specified by using the processing apparatus
identification information. The information displayed with respect to the collection event
may include at least part of the collection information illustrated in Fig. 10. At this time, in
association with the information with regard to each of the series of process events and the
collection event, the information provision unit 970 may display the image representing the

external appearance of the resource 100 having been through the process step.

[0143] The resource management apparatus 150 described above can display a flow of a
series of recycling processes until the product 140 is manufactured for the user who is a
consumer or the like. Thus, the resource management apparatus 150 can raise the interests
of the consumer towards the ingredient of the products 140 and recommend purchase of the
product 140 with a still higher recycle rate so that it is possible to promote the conservation of

the earth resources and the protection of the earth environment.

[0144] Note that in the embodiment illustrated above, the resource management apparatus
150 is provided in a centralized manner for the plurality of collection vehicles 120 and the
plurality of processing plants 130. Instead of this, the resource management apparatus 150
may be distributed to be arranged for each of an operator who manages the plurality of
collection apparatuses 110, a pickup operator who operates the plurality of collection vehicles

120, and the plurality of processing plants 130 or arranged for each group of these operators.

[0145] For example, each operator who manages the plurality of collection apparatuses 110
may have a resource management apparatus including the configuration related to the
collection event out of the acquisition unit 900 in Fig. 9, the collection event generation unit
910, and the provider recording unit 920. In addition, the pickup operator who operates the

plurality of collection vehicles 120 and each of the processing plants 130 may have a resource
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management apparatus including the configuration related to the process event out of the

acquisition unit 900, the process event generation unit 940, and the trace processing unit 950.

[0146] In this case, the provider DB 930 and the trace information DB 960 are achieved by a
cloud storage, for example, and may be shared by a plurality of resource management
apparatuses. The information provision unit 970 may be achieved as a cloud service which
refers to such a cloud storage. Instead of this, the provider DB 930 and the trace information
DB 960 may be achieved by a distributed ledger using storages of a plurality of resource

management apparatuses.

[0147] Fig. 17 illustrates a configuration of a mobile terminal 1700 according to the present
embodiment. The mobile terminal 1700 may function as a mobile terminal such as the
mobile terminal 400 illustrated in Fig. 4. The mobile terminal 1700 may be a computer having
a communication function such as a smartphone, a mobile phone, a tablet computer, or a
personal computer (PC). The mobile terminal 1700 may function as each component
illustrated in the present drawing by executing a resource management client program such as

an application which visualizes the recycling of the resource 100.

[0148] The mobile terminal 1700 includes an acquisition unit 1710, a login processing unit
1720, a collection processing unit 1730, a communication unit 1740, and an information
presentation processing unit 1750. The acquisition unit 1710 acquires the collection
information and the collection apparatus identification information from the output unit 260 of
the collection apparatus 200. In the present embodiment, the acquisition unit 1710 includes
an image capturing apparatus and reads a code image displayed on the output unit 260 to
acquire the collection information and the collection apparatus identification information

which are encoded in the code image. Instead of this, by using near field communication
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such as NFC, the acquisition unit 1710 may receive the collection information and the

collection apparatus identification information which are transmitted from the output unit 260.

[0149] In addition, when the collection apparatus 110 has a permanently affixed code
instead of the output unit 260, the acquisition unit 1710 may read the code to acquire the
collection apparatus identification information encoded in the code. In this case, the
acquisition unit 1710 may generate the collection information in such a range (the collection
date and time or the like) that the information can be generated on the mobile terminal 1700

side.

[0150] The login processing unit 1720 performs a login process on a service provided by the
resource recycling environment 10 by using the resource management client program. As an
example, the login processing unit 1720 displays a login screen on a display apparatus of the

mobile terminal 1700, and performs the login process into the service in response to reception

of inputs of a login ID and a password from the user.

[0151] The collection processing unit 1730 is connected to the acquisition unit 1710 and the
login processing unit 1720. The collection processing unit 1730 associates the collection
information and the collection apparatus identification information which are acquired by the
acquisition unit 1710 with the provider identification information associated with the user
logging into the service, and causes the communication unit 1740 to transmit the collection
information and the collection apparatus identification information to the resource
management apparatus 150. At this time, when the user is not logging into the service, the
collection processing unit 1730 instructs the login processing unit 1720 to prompt the user to

log into the service.

57



[0152] The communication unit 1740 is connected to the login processing unit 1720 and the
collection processing unit 1730. The communication unit 1740 is connected, for example, to
a cellular network, a wireless LAN, a wired LAN, or the like, and can communicate via these
with the resource management apparatus 150. When an instruction of the collection
processing unit 1730 is received, the communication unit 1740 transmits the collection
information, the collection apparatus identification information, and the provider identification

information to the resource management apparatus 150.

[0153] The information presentation processing unit 1750 is connected to the login
processing unit 1720 and the communication unit 1740. The information presentation
processing unit 1750 performs information presentation for visualizing the recycling of the
resource 100 for the user. In response to a state where the communication unit 1740
receives a notification, which is transmitted by the information provision unit 970 in the
resource management apparatus 150 in $1250 in Fig. 12, indicating that the resource 100 has
been through the process, the information presentation processing unit 1750 presents the
notification to the user by way of display or the like on the display apparatus of communication
terminal 1700. In addition, in response to reception of the information provided from the
information provision unit 970 in $1320 in Fig. 13, the information presentation processing unit
1750 may display the information illustrated in Fig. 14 on the display apparatus of the mobile
terminal 1700. In addition, in response to reception of the information provided from the
information provision unit 970 in $1520 in Fig. 15, the information presentation processing unit
1750 may display the information illustrated in Fig. 16 on the display apparatus of the mobile

terminal 1700.

[0154] Fig. 18 illustrates an operation flow related to the resource collection in the mobile

terminal 1700 according to the present embodiment. In S1800, the acquisition unit 1710
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captures a code image which is output by the output unit 260 of the collection apparatus 200
in response to provision of the resource 100 to the collection apparatus 200, and reads the
collection information and the collection apparatus identification information from the code

image.

[0155] In S1810, the collection processing unit 1730 determines whether the user is logging
into the service. When the user is logging into the service, the collection processing unit
1730 advances the process to S1840. When the user is not logging into the service, in $1820,
the login processing unit 1720 performs a process of displaying a screen for prompting login or
membership registration on the display apparatus of the mobile terminal 1700. In S1830,
after a membership registration process is performed as required, in response to reception of
the login information such as the login ID and the password, the login processing unit 1720
transmits the login information to the resource management apparatus 150, a server device
which manages members of the service, or the like via the communication unit 1740 to

perform the login process.

[0156] In S1840, the collection processing unit 1730 associates the collection information
and the collection apparatus identification information which are acquired by the acquisition
unit 1710 with the provider identification information of the user logging into the service, and
transmits the collection information and the collection apparatus identification information to
the resource management apparatus 150 via the communication unit 1740. The resource
management apparatus 150 receives a set of the collection information, the collection
apparatus identification information, and the provider identification information from the

communication unit 1740 in S1100 in Fig. 11.
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[0157] Fig. 19 illustrates an operation flow related to a process notification about a collected
resource in the mobile terminal 1700 according to the present embodiment. In S1900, the
communication unit 1740 receives a notification indicating that the resource 100 has been
through the process, which is transmitted by the information provision unit 970 in the resource

management apparatus 150 in $1250 in Fig. 12.

[0158] In S1910, the information presentation processing unit 1750 presents the notification
to the user of the mobile terminal 1700 in a manner that the communication unit 1740 displays
the received notification on the display apparatus of the mobile terminal 1700. At this time,
when the user is not logging into the service, the information presentation processing unit
1750 may instruct the login processing unit 1720 to prompt the user to log into the service,

and present the notification to the user who has logged in.

[0159] Fig. 20 illustrates a first display example related to the process notification about the
collected resource in the mobile terminal 1700 according to the present embodiment. In
response to a state where the processing plant 130 such as the processing plant 130a or the
processing plant 130b which is to perform the process in the primary step receives the
resource 100 from the collection vehicle 120, the resource management apparatus 150
generates the process event by the operation flow illustrated in Fig. 12. Then, in $1250 in Fig.
12, the resource management apparatus 150 informs the mobile terminal 1700 of the provider

of the resource 100 that the resource 100 has been through the process.

[0160] The communication unit 1740 receives a notification from the resource management
apparatus 150 in S1900 in Fig. 19, and the information presentation processing unit 1750
performs a process of displaying the notification in S1910 in Fig. 19. In a display example

illustrated in the present drawing, the information presentation processing unit 1750 displays
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the notification indicating that the resource 100 has arrived at the processing plant 130 in the
primary step. In the present embodiment, the information presentation processing unit 1750
performs a process of displaying an effect that the resource 100 has arrived at "oo
Corporation" which operates the processing plant 130. At this time, the resource
management apparatus 150 may transmit information with regard to each of a series of events
from the collection event with regard to the collection of the resource 100 to the process event
with regard to the process set as the notification target to the mobile terminal 1700 by
including the information in the notification. In response to this, similarly as in Fig. 14, the
information presentation processing unit 1750 may perform a process of displaying the

information with regard to each of the collection event and the series of the process events.

[0161] In the above described configuration, in response to a state where the resource 100
delivered to the processing plant 130 is processed by the processing plant 130 to be set as the
recycle target, the resource management apparatus 150 generates the process event and
issues the notification. Instead of this, in response to the delivery of the resource 100 to the
processing plant 130, before the process of the resource 100 is performed, the resource
management apparatus 150 may generate a process event which does not include the product

information to be registered in the trace information DB 960 and issue a notification.

[0162] Fig. 21 illustrates a second display example related to the process notification about
the collected resource in the mobile terminal 1700 according to the present embodiment. In
the present embodiment, the resource management apparatus 150 generates a process event
related to a process set as an incentive award target in the processing plant 130f as an
example. Then, in S1250 in Fig. 12, the resource management apparatus 150 informs the

mobile terminal 1700 that the resource 100 has been through the process.
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[0163] The communication unit 1740 receives the notification from the resource
management apparatus 150 in S1900 in Fig. 19, and the information presentation processing
unit 1750 performs the process of displaying the notification in S1910 in Fig. 19. In the
display example in the present drawing, the information presentation processing unit 1750
performs a process of displaying a notification indicating that the resource 100 has been
recycled into the products 140a and 140b through the process in the final step by the
processing plant 130f or the processing plant 130g. In the display example of the present
drawing, the information presentation processing unit 1750 performs a process of displaying
an effect that the resource 100 has been recycled into a "fabric softener bottle" as an example
of the product 140a. At this time, the resource management apparatus 150 may transmit
information with regard to each of a series of events from the collection event with regard to
the collection of the resource 100 to the process event with regard to the process in the final
step to the mobile terminal 1700 by including the information in the notification. In response
to this, similarly as in Fig. 14, the information presentation processing unit 1750 may perform a
process of displaying the information with regard to each of the collection event and the series

of the process events.

[0164] In addition, the resource management apparatus 150 may transmit information with
regard to an incentive to be provided to the provider of the resource 100 in response to the
resource 100 having been recycled to the mobile terminal 1700 by being included in the
notification. In response to this, the information presentation processing unit 1750 may
perform a process of displaying the information with regard to the incentive to be awarded on

the screen of the mobile terminal 1700.

[0165] Fig. 22 illustrates a configuration of a resource management apparatus 2300

according to a first modified example of the present embodiment. In the resource recycling
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environment 10 illustrated in Fig. 1, in addition to the provider who provides the resource 100
to the collection apparatus 110, an operator of the collection vehicle 120 configured to provide
the ingredient or intermediate product obtained by processing the resource 100 to the
downstream processing plant 130 and the upstream processing plant 130 can also be regarded
as "the provider of the resource" in a broad sense. In this modified example, the resource
management apparatus 2300 also performs the information provision related to the recycling
of the resource for the providers in a broad sense including not only the provider who provides
the collection apparatus 110 to the resource 100 but also the operator of the collection vehicle
120 and the processing plant 130 or a user or the like of the resource management apparatus

150 belonging to the operator.

[0166] Herein, the resource management apparatus 2300 is a modified example of the
resource management apparatus 150 illustrated in Fig. 1 and Fig. 9. A component assigned
with a same reference sign as that of a component in the resource management apparatus 150
illustrated in Fig. 9 in the resource management apparatus 2300 has a function and a
configuration which are similar to those of a component illustrated in Fig. 9, and descriptions
thereof will be omitted except for the following differences. The resource management
apparatus 2300 includes an acquisition unit 2302, the provider recording unit 920, the provider
DB 930, the trace processing unit 950, the trace information DB 960, the information provision
unit 970, and the incentive awarding unit 980. The acquisition unit 2302 has a provider

information acquisition unit 2305 and an event acquisition unit 2307.

[0167] The acquisition unit 2302 includes the provider information acquisition unit 2305 and
the event acquisition unit 2307. The provider information acquisition unit 2305 acquires the
provider identification information for identifying the provider who has provided the resource.

Similarly as in the acquisition unit 900, in response to the provision of the resource 100 that is
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to be recycled to the collection location, the provider information acquisition unit 2305
acquires the collection information, the collection apparatus identification information, and the
provider identification information from at least one of the collection apparatus 110 or the
communication terminal of the provider. In addition, in response to a state where the
resource 100 is picked up by the collection vehicle 120 or the process of the resource 100 is to
be performed in the processing plant 130, the provider information acquisition unit 2305
acquires the process information, the processing apparatus identification information, and the
processor identification information from at least one of the collection vehicle 120 or the
processing plant 130. Herein, since the processor is also the provider of the resource, the

processor identification information is also a type of the provider identification information.

[0168] The resource management apparatus 2300 may store associations in advance
between each processor and one or two or more processing apparatuses possessed by the
processor. For example, the resource management apparatus 2300 may store the processing
apparatus identification information of the one or two or more processing apparatuses in
advance in the provider DB 930 or the like in association with the processor identification
information of each processor. In this case, in response to reception of the process
information and the processing apparatus identification information from at least one of the
collection vehicle 120 or the processing plant 130, the acquisition unit 2302 may read the
processor identification information associated with the processing apparatus identification
information from the provider DB 930 or the like. In addition to the above, the acquisition
unit 2302 may perform an operation other than an operation performed by the event
acquisition unit 2307 which will be described below among the operations performed by the

acquisition unit 900.
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[0169] The event acquisition unit 2307 acquires a collection event of the resource 100 in
response to the provision of the resource that is to be recycled. In addition, the event
acquisition unit 2307 acquires a process event of the resource 100 in response to a process to
be performed on the resource 100. The event acquisition unit 2307 includes an edge event

acquisition unit 2310 and a non-edge event acquisition unit 2340.

[0170] The edge event acquisition unit 2310 acquires an edge event that is the collection
event or the process event at the upstream end in the supply chain in which the trace
information is traced. Similarly as in the collection event generation unit 910 in Fig. 9, the
edge event acquisition unit 2310 may generate or acquire the edge event that is the collection
event in response to the provision of the resource 100 to the collection location. In this
modified example, the collection vehicle 120 or the processing plant 130 does not necessarily
need to provide the ingredient information or the like used for the process with regard to the
resource 100 (intermediate product) processed in the primary step or the secondary or
subsequent steps. In this case, the edge event acquisition unit 2310 can use a frame of the
collection event in Fig. 10 to generate the edge event in which the processor who has

processed the resource 100 is regarded as the provider of the processed resource 100.

[0171] The edge event acquisition unit 2310 provides non-disclosure information that is not
to be disclosed out of the collection event information acquired in connection to the collection
event and the process event information acquires in connection to the process event to the
provider recording unit 920. In addition, the edge event acquisition unit 2310 provides
disclosed information that is set to be disclosed out of the collection event information
acquired in connection to the collection event and the process event information acquired in

connection to the process event to the trace processing unit 950.
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[0172] The non-edge event acquisition unit 2340 acquires a non-edge event that is a process
event subsequent to the event at the upstream end in the supply chain in which the trace
information is traced. Similarly as in the process event generation unit 940 in Fig. 9, the
non-edge event acquisition unit 2340 may generate or acquire the non-edge event that is the
process event in response to the resource 100 having been through the process. The
non-edge event acquisition unit 2340 provides non-disclosure information that is not to be
disclosed out of pieces of process event information acquires in connection to the process
events to the provider recording unit 920. In addition, the non-edge event acquisition unit
2340 provides disclosed information that is set to be disclosed out of the pieces of the process
event information acquired in connection to the process events to the trace processing unit

950.

[0173] The provider recording unit 920 is similar to the provider recording unit 920 in Fig. 9.
In this modified example, the provider recording unit 920 records an association between the
collection event identification information for identifying the collection event of the resource
100 and the provider identification information of the provider of the resource 100 as the
non-disclosure information in the provider DB 930. In addition, the provider recording unit
920 records an association between the process event identification information for identifying
the process event of the resource 100 and the provider identification information of the
provider of the resource 100 as the processor of the resource 100 as the non-disclosure
information in the provider DB 930. At this time, the provider recording unit 920 records the
information received as the non-disclosure information from the edge event acquisition unit
2310 and the non-edge event acquisition unit 2340 in the provider DB 930. The provider DB

930 is similar to the provider DB 930 in Fig. 9.
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[0174] The trace processing unit 950 is similar to the trace processing unit 950 in Fig. 9. In
this modified example, the trace processing unit 950 records a process event and an
association between the collection events or process events of one or more resources set as
process targets in the process event as the disclosed information in the trace information DB
960. At this time, the trace processing unit 950 records the information received as the
disclosed information from the edge event acquisition unit 2310 and the non-edge event
acquisition unit 2340 in the trace information DB 960. The trace information DB 960 is similar

to the trace information DB 960 in Fig. 9.

[0175] The information provision unit 970 is similar to the information provision unit 970 in
Fig. 9. In this modified example, in response to generation of the process event, the
information provision unit 970 informs the provider of the resource 100 that is set as the
process target (including the processor of the resource 100 or the processed resource 100) that
the resource 100 (including the processed resource 100) has been processed. The incentive
awarding unit 980 is similar to the incentive awarding unit 980 in Fig. 9. In response to the
resource 100 (including the processed resource 100) having been recycled, the incentive
awarding unit 980 awards an incentive to the provider of the resource 100 (including the

processor of the resource 100 or the processed resource 100).

[0176] Fig. 23 illustrates an example of information to be stored in the provider DB 930 and
the trace information DB 960 according to the first modified example of the present
embodiment. Since a data structure of the information illustrated in the present drawing is a
modified example of the data structure of the information illustrated in connection to Fig. 10,

descriptions thereof will be omitted except for the following differences.
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[0177] The provider DB 930 stores the provider information in which the provider
identification information is associated with the collection event identification information. In
this modified example, in principle, the provider DB 930 stores non-disclosure information that
is set not to be disclosed among the collection event information of each of the collection
events and the process event information of each of the process events. The trace
information DB 960 stores disclosed information that may be disclosed among the collection
event information of each of the collection events and the process event information of each of

the process events.

[0178] In the example of the present drawing, edge event information corresponds to the
collection event information or the process event information at the upstream end in the trace
information recorded in the trace information DB 960. The collection event information is
similar to the collection event information illustrated in Fig. 10. The process event
information serving as the edge event information may be information which does not include
the ingredient information in the process information among the process event information
illustrated in Fig. 10. Note that in this modified example, each of the collection apparatuses
110, each of the collection vehicles 120, and each of the processing plants 130 may include
various pieces of other information related to the collection or the process of the resource 100
(including various pieces of information exemplified in connection to Fig. 10) in the collection

information or the process information.

[0179] Inthe example of the present drawing, non-edge event information corresponds to
the process event information except for the process event information at the upstream end in
the trace information which are recorded in the trace information DB 960. The process event
information serving as the non-edge event information is similar to the process event

information illustrated in Fig. 10. Note that in this modified example, each of the collection
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vehicles 120 and each of the processing plants 130 may include various pieces of other
information related to the process of the resource 100 (including various pieces of information

exemplified in connection to Fig. 10) in the process information.

[0180] Note that in this modified example, the processor of the resource 100 is also regarded
as the provider of the processed resource 100. In view of the above, the provider DB 930 also
stores, as a type of the provider identification information, processor information in which the
processor identification information for identifying processor of the resource 100 is associated

with the process event identification information.

[0181] In addition, in this modified example, the provider DB 930 stores the non-disclosure
information as the provider information, and the trace information DB 960 stores the disclosed
information as the trace information. Herein, the collection event identification information
and the process event identification information among the event information are included in
any of the provider information and the disclosed information. The collection apparatus
identification information and the processing apparatus identification information may be
recorded in the provider information and set not to be disclosed in principle or may be

recorded in the trace information to be disclosed.

[0182] In addition, the collection identification information, the collection date and time, the
collection location, the type information, the resource amount information, or at least part of
various pieces of other information which are included in the collection information may be
recorded in the provider information and set not to be disclosed in principle or may be
recorded in the trace information and set to be disclosed. Similarly, the process identification
information, the process date and time, the process location, the ingredient information

(except for the collection event identification information and the process event identification
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information), the product information, or at least part of various pieces of other information
which are included in the process information may be recorded in the provider information and
set not to be disclosed in principle or may be recorded in the trace information and set to be
disclosed. Note that since the collection event identification information and the process
event identification information among the ingredient information included in the process
information are required to specify the upstream event information, the collection event
identification information and the process event identification information may be recorded in

the trace information to be disclosed.

[0183] Fig. 24 illustrates an example of the process information according to the first
modified example of the present embodiment. In the example of the present drawing,
portions in connection to the ingredient information and the product information among the
process information will be mainly illustrated. With regard to each of resin products
represented by resin product IDs (resin product identifiers), the present drawing illustrates data
of various items including a resin shipment amount, a resin product recycled ingredient ratio, a
first recycled resin ID, a first recycled resin use amount, a first recycled resin feed amount,
certification information of second recycled resin, a second recycled resin ID, and an additive

amount.

[0184] The resin product ID, the resin shipment amount, and the resin product recycled
ingredient ratio are equivalent to the product identification information, the amount
information, and the recycle information in the product information in Fig. 23.  The first
recycled resin ID, the first recycled resin use amount, and the first recycled resin feed amount
are equivalent to the product identification information and the amount information (the use
amount and the feed amount) of the upstream product serving as the ingredient in the

ingredient information (first ingredient information) in Fig. 23.  The certification information
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of the second recycled resin and the second recycled resin ID are equivalent to the type
information and the product identification information of the upstream product serving as the
ingredient in the ingredient information (second ingredient information) in Fig. 23.  Additive
may be recorded as the ingredient information (third ingredient information) in Fig. 23, and the
additive amount may be equivalent to the amount information in the third ingredient

information.

[0185] The resource management apparatus 2300 may be able to set disclosure or
non-disclosure of information for each item of the collection information and the process
information. The resource management apparatus 2300 may accept a selection of the
disclosure/non-disclosure on each item of the information for each of the providers or the
processors, and store setting information of the disclosure/non-disclosure in the provider DB
930 or other storage units in association with the provider or the processor. The resource
management apparatus 150 may preset the disclosure/non-disclosure on each information

item included in the collection event or the process event.

[0186] In accordance with the resource management apparatus 2300 illustrated above, the
processor of the resource 100 does not necessarily need to provide the ingredient information.
In this case, the resource management apparatus 2300 may generate the process event as the
edge event, and record the process event in the provider DB 930 and the trace information DB

960 in a procedure similar to Fig. 11.

[0187] In addition, since the processor of the resource 100 is also the provider in a broad
sense, the resource management apparatus 2300 performs the information provision related
to the recycling of the resource for the processor of the resource 100 too. Thus, in S1240 in

Fig. 12, the information provision unit 970 may use the provider DB 930 to specify not only the
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provider with regard to the collection event at the upstream end with respect to the new
process event but also the processor with regard to each of the process events that are directly
or indirectly upstream with respect to the new process event, and may inform the
communication terminal of each of the processors who have been specified that the resource
100 has been through the process. In addition, in S1240 in Fig. 12, the incentive awarding

unit 980 may award an incentive to such a processor too.

[0188] In addition, the information provision unit 970 may allow an input of a designation of
a specific process event in S1300 in Fig. 13. When the designation of the specific collection
event is input, in $1310, the information provision unit 970 searches for one or more process
events corresponding to a series of processes performed on the product (intermediate
product) in the specific process event. Then, in S1320, the information provision unit 970
may provide information related to one or more searched process events to the mobile

terminal or the like of the user similarly as in Fig. 14.

[0189] Fig. 25 illustrates a configuration of an information processing system 2500 according
to a second modified example of the present embodiment. The information processing
system 2500 is a system which assists the recycling of the resource. The information
processing system 2500 stores and manages information related to some product or ingredient
such as a resin ingredient that is an example of the resource 100 illustrated in, for example,
Figs. 1 to 24, or a resin product that is an example of the intermediate product or product
obtained by processing the resource 100 to perform a determination on whether a product
such as the intermediate product or the product 140 illustrated in Figs. 1 to 24 is issued with a
certificate of being a recycling product or a determination on whether the recycled resin that is
an example of the intermediate product or the product 140 is transferred (for example,

assigned). The information processing system 2500 includes terminal devices 2510a, 2510b,

72



and 2510c and a blockchain network 2502. The terminal devices 2510a, 2510b, and 2510c
and the blockchain network 2502 are mutually communicable via a network N.  In the
example illustrated in Fig. 25, the information processing system 2500 includes three terminal
devices, but a number of terminal devices may be optionally set, and may also be two or less
or four or more. Each of the terminal devices 2510a, 2510b, and 2510c may have a similar
configuration or may also have a different configuration. In an embodiment, the terminal
devices 2510a, 2510b, and 2510c are collectively referred to as a terminal device 2510 when a

reference is made to the terminal devices without a distinction from each other.

[0190] The terminal device 2510 is an information processing device used by a user who uses
a service provided by the information processing system 2500. The terminal device 2510 may
be, for example, a personal computer, a smartphone, a tablet terminal, personal digital
assistants (PDA), or a dedicated information processing device. At least one of a plurality of
terminal devices 2510 may be a communication terminal such as the mobile terminal 400 or
the mobile terminal 1700 used by the provider of the resource 100. At least one of a plurality
of terminal devices 2510 may be a communication terminal used in the collection vehicle 120
or the processing plant 130. At least one of a plurality of terminal devices 2510 may be the
collection apparatus 110 including a communication function or the collection apparatus 600

including a communication function.

[0191] The blockchain network 2502 is a platform to use a blockchain technology. The
blockchain network 2502 has a distributed system to be processed by a plurality of computers
(hereinafter, referred to as "node devices") existing on a network. Communication between
the node devices is typically performed by peer to peer (P2P). With the adoption of P2P, even
when a malfunction occurs in part of the node devices, a whole system is unlikely to go down,

and system continuity is maintained. In the blockchain, transaction information between
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participants is summarized in blocks as transactions. Each block is connected in a chain form
and stored and managed in a chronological order in each of the node devices. Approval of a
new block is formed by consensus formation processing in a distributed network. Each block
in the blockchain stores a hash value of a previous block. When each block is altered, the
hash value is also changed, so that a change to the hash value of the following block is also
required. For this reason, with the adoption of the blockchain technology, it is possible to

construct a highly secure system in which such alteration is difficult.

[0192] The blockchain network 2502 is configured to include node devices 2520a, 2520b,
2520c, and 2510d. In the example illustrated in Fig. 25, four node devices are illustrated as
the node devices included in the blockchain network 2502, but a number of node devices may
be optionally set, and may also be three or less or five or more. Each of the node devices
25204, 2520b, 2520c, and 2520d has a similar configuration. In an embodiment, the node
devices 2520a, 2520b, 2520c, and 2520d are collectively referred to as a node device 2520

when a reference is made to the node devices without a distinction from each other.

[0193] The node device 2520 may be the resource management apparatus 150 or the
resource management apparatus 2300 as an example. In this case, the resource recycling
environment 10 may include a plurality of resource management apparatuses 150 or resource
management apparatuses 2300. Each of the plurality of resource management apparatuses
150 or resource management apparatuses 2300 communicates with each part of the plurality
of collection apparatuses 110, the plurality of collection vehicles 120, the plurality of
processing plants 130, and the plurality of communication terminals used by the providers to
perform distributed processing on the resource management in the resource recycling
environment 10. Instead of this, the node device 2520 may perform distributed management

on the trace information DB 960 in the resource management apparatus 150 in Fig. 9 or the
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resource management apparatus 2300 in Fig. 23.  In addition, at least one of the
communication terminal used by the provider of the resource 100, the communication
terminal used in the collection vehicle 120 or the processing plant 130, the collection
apparatus 110 or the collection apparatus 600 including the communication function, or the

like may also function as the node device 2520.

[0194] As a modified example, the blockchain network 2502 may be replaced with another
configuration which stores data and performs a process such as a server device, cloud
computing, or edge computing. In addition, instead of the blockchain network 2502 alone, a
plurality of any combinations of the blockchain network 2502, a server device, cloud

computing, or edge computing may be adopted.

[0195] The network N is configured by a wireless network and a wired network. Examples
of the network include the Internet, a local area network (LAN), a wide area network (WAN), a
mobile phone network, a wireless LAN, 5rd Generation (5G), 4th Generation (4G), Long Term

Evolution (LTE), WiMax (registered trademark), infrared communication, Bluetooth (registered
trademark), a wired LAN, a telephone line, a power line network, and a network compliant to

IEEE1394 or the like.

[0196] Fig. 26 illustrates a configuration of the blockchain network 2502 according to the
second modified example of the present embodiment. In the example illustrated in Fig. 26,
each of the node devices 2520 in the blockchain network 2502 includes, as main functional
configurations, a transaction information acquisition unit 2600, a certification unit 2608, a
consensus formation processing unit 2610, and a storage unit 2612. These functions are
achieved when, for example, a control unit (processor) included in each of the node devices

2520 reads and executes a computer program stored in a storage device.
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[0197] The transaction information acquisition unit 2600, the certification unit 2608, the
consensus formation processing unit 2610, and the storage unit 2612 may be included in the
trace processing unit 950 in Fig. 9 or Fig. 22. The storage unit 2612 may be equivalent to the
trace information DB 960 in Fig. 9 or Fig. 22. The node device 2520 may further include other

functional configurations illustrated in Fig. 9 or Fig. 22.

[0198] Fig. 27 illustrates an example of a data structure of the transaction information stored
by the storage unit 2612 according to the second modified example of the present
embodiment. Note that the data structure illustrated in Fig. 27 is an example, and the

transaction information can adopt any data structure.

[0199] The transaction information according to this modified example includes, as event
information, the collection event identification information or the process event identification
information, and the process information. The transaction information according to this
modified example may be recorded as a block including event information corresponding to an

event generated in a certain process location (such as the processing plant 130).

[0200] In this modified example, the node device 2520 can manage both the collection
information and the process information in Fig. 10 and Fig. 23 as "the process information" in a
broad sense, and can identify the collection and the process by using information indicating a
type of the process in the collection/process event identification information. In the example
of the present drawing, the process date and time, the process location, the ingredient

information, and the product information are designated as the process information.

[0201] W.ith respect to the event information related to an outflow or an inflow of the
resource 100, the process information may include information of a "transaction counterparty"

indicating a counterparty of the transaction. Transaction counterparty information is
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information enabling an association when a resin product traded this time is to be used in a

different event.

[0202] Herein the information of the transaction counterparty may designate a hash value of
a public key of the transaction counterparty. The hash value of the public key designated as
the information of the transaction counterparty may be an address of the resin product

designated in the outflow.

[0203] Note that the transaction information may include one or more pieces of event
information.  Although details will be described below, when the transaction information is
verified and approved by the consensus formation processing, the transaction information is

stored as a structure which is called a block in the blockchain.

[0204] Note that the structure of the transaction information is not limited to the example in
Fig. 27, and may also be any structure. The trace processing unit 950 in Fig. 9 and Fig. 22 may
store the event information illustrated in Fig. 10 and Fig. 23 in a form of the transaction
information illustrated in Fig. 27 in the trace information DB 960. In response to the
collection of the resource 100, the trace processing unit 950 records the collection event
identification information and the collection information among the event information
illustrated in Fig. 10 and Fig. 23 in the transaction information. As the collection information,
the collection date and time, the collection location, the product information, and the like may
be recorded. In addition, in response to the resource 100 having been through the process,
the trace processing unit 950 may record the process event identification information and the

process information among the process event information.

[0205] As the process information, the process date and time, the process location, the

ingredient information, and the product information may be recorded as described above.
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The ingredient information and the product information may record predetermined
information among the event information illustrated in Fig. 10 and Fig. 23 according to content
of the process. In addition, with regard to information which does not have a value among
the event information illustrated in Fig. 10 and Fig. 23 according to the content of the collection

and the process, information indicating that effect (blank, "N/A", or the like) may be recorded.

[0206] More specifically, the transaction information acquisition unit 2600 in the trace
processing unit 950 acquires information that is to be recorded in the blockchain among the
event information with regard to one or more events from the collection event generation unit
910 and the process event generation unit 940 in Fig. 9, or from the event acquisition unit 2307
in Fig. 22. The transaction information acquisition unit 2600 summarizes the acquired event

information with regard to one or two or more events as a set of transaction information.

[0207] The transaction information acquisition unit 2600 may summarize the event
information with regard to a number of events that can be recorded in a storage space per
predetermined block as a set of transaction information. In addition, every predetermined
period, the transaction information acquisition unit 2600 may summarize one or more pieces
of event information acquired in the period as a set of transaction information. Instead of
these, the transaction information acquisition unit 2600 may include event information with

regard to a single event in the transaction information, and assign one block per event.

[0208] In the example of Fig. 27, transaction information TO1 includes the collection event
(collection event identification information "collection 031") generated in response to
collection of the resource 100 by 100 units (amount information) specified by the product

identification information "bottle 1000" in a "store 333" (collection location), and the process
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event (process event identification information "outflow 032") generated in response to

shipment of the "bottle 1000" from the "store 333" to a "processing plant 111".

[0209] Transaction information T02 includes the process event (process event identification
information "inflow 011") generated in response to feeding of the "bottle 1000" from the
"store 333" to the "processing plant 111", the process event (process event identification
information "process 012") generated in response to manufacturing of "recycled resin 2000" by
90 units using 100 units of the "bottle 1000" in the "processing plant 111" as an ingredient, the
process event (process event identification information "outflow 013" generated in response to
shipment of 50 units of the "recycled resin 2000" to a "processing plant 222" by the
"processing plant 111", and the process event (process event identification information "stock
014") generated in response to holding of 40 units of the "recycled resin 2000" in the
"processing plant 222" as inventory. As illustrated in Fig. 27, each event information may
record information (recycle information or the like) according to the content of the collection

or the process.

[0210] The certification unit 2608 awards a recycle certification to at least one of a product
or intermediate product manufactured by processing the resource 100, or the resource 100.
The certification unit 2608 awards the recycle certification to a product or the like which
satisfies a predetermined condition including, for example, at least one of a condition where a
recycle ratio is a threshold or more, a condition where a previously designated harmful
substance is not used as an ingredient, a condition where a harmful substance is not discarded
in a process of the resource 100, or the like. At this time, with regard to part of the conditions
including the condition where the previously designated harmful substance is not used as the

ingredient, the condition where the harmful substance is not discarded in the process of the
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resource 100, or the like, the certification unit 2608 may determine a condition satisfaction

based on information associated with the processing plant 130 certified in advance.

[0211] Fig. 28 illustrates an example of a data structure of the blockchain stored by the
storage unit 2612 according to the second modified example of the present embodiment.
Fig. 28 illustrates a structure of an (N + 1)-th block among blocks arranged in a chronological

order.

[0212] A "header" of the block may store, for example, a digest of an N-th block, a

timestamp, a target, and a nonce.

[0213] The "digest of the N-th block" stores, for example, identification information for each
of the node devices 2520 and the terminal 2510 to uniquely identify the N-th block on the
blockchain network. For example, a hash value of the block can be used as the digest of the

N-th block.

[0214] The "timestamp" stores information related to a timestamp or a block number to be

added when a block is created.

[0215] The "target" and the "nonce" are values to be used when the consensus formation
processing is performed by using an algorithm such as, for example, practical Byzantine fault
tolerance (PBFT) or endorsement-ordering-validation. The "target" is a value related to a

difficulty level of the consensus formation processing. The "nonce" is any value created by

the consensus formation processing when a block is created.

[0216] The consensus formation processing to be executed by the consensus formation
processing unit 2610 will be specifically described. In the consensus formation processing,

when the consensus formation processing unit 2610 discovers a nonce based on the digest
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(hash value) of the (N + 1)-th block to discover an appropriate nonce, the consensus formation
processing unit 2610 stores the discovered nonce to create the (N + 1)-th block. Fora
purpose of discovering this appropriate nonce, the consensus formation processing unit 2610
of each blockchain node (the node device 2520) which performs the consensus formation
processing repeatedly performs calculation of the digest of the block header while changing a

value of the nonce.

[0217] Furthermore, when the blockchain is of a private type or a consortium type, a
configuration may also be adopted where the consensus formation processing is not

performed.

[0218] Inthe example of the present drawing, the "body" of the block stores a plurality of
pieces of transaction information. However, the configuration is not limited to this, and one
piece of transaction information may be stored in the "body". The transaction information

stored in the block has same timestamp data.

[0219] Note that the structure of the block is not limited to the example in Fig. 28, and may

also be any structure.

[0220] According to this modified example, the resource management apparatus 150 and
the resource management apparatus 2300 can store the event information in the blockchain
network 2502. Thus, the resource management apparatus 150 and the resource
management apparatus 2300 can securely save the event information to avoid the alteration.
In addition, it becomes possible for the resource management apparatus 150 and the resource
management apparatus 2300 to prove a course in which the resource 100 is recycled, a course
of the transaction, an origin or the like of each product or intermediate product by using the

event information securely saved in a form of the transaction information.
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[0221] Various embodiments of the present invention may be described with reference to
flowcharts and block diagrams whose blocks may represent (1) steps of processes in which
operations are performed or (2) sections of apparatuses responsible for performing operations.
Certain steps and sections may be implemented by dedicated circuitry, programmable circuitry
supplied with computer readable instructions stored on computer readable media, and/or
processors supplied with computer readable instructions stored on computer readable media.
Dedicated circuitry may include digital and/or analog hardware circuits, and may include
integrated circuits (IC) and/or discrete circuits. The programmable circuitry may include a
reconfigurable hardware circuit including logical AND, logical OR, logical XOR, logical NAND,
logical NOR, and other logical operations, a memory element such as a flip-flop, a register, a

field programmable gate array (FPGA) and a programmable logic array (PLA), and the like.

[0222] A computer readable medium may include any tangible device that can store
instructions to be executed by a suitable device, and as a result, the computer readable
medium having instructions stored thereon includes an article of manufacture including
instructions which can be executed in order to create means for performing operations
specified in the flowcharts or block diagrams. Examples of the computer readable medium
may include an electronic storage medium, a magnetic storage medium, an optical storage
medium, an electromagnetic storage medium, a semiconductor storage medium, and the like.
More specific examples of the computer readable medium may include a floppy disk, a
diskette, a hard disk, a random access memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or flash memory), an electrically erasable
programmable read-only memory (EEPROM), a static random access memory (SRAM), a
compact disc read-only memory (CD-ROM), a digital versatile disk (DVD), a Blu-ray (registered

trademark) disk, a memory stick, an integrated circuit card, and the like.
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[0223] The computer readable instruction may include: an assembler instruction, an
instruction-set-architecture (ISA) instruction; a machine instruction; a machine dependent
instruction; a microcode; a firmware instruction; state-setting data; or either a source code or
an object code written in any combination of one or more programming languages, including
an object oriented programming language such as Smalltalk (registered trademark), JAVA
(registered trademark), C++, or the like; and a conventional procedural programming language

such as a "C" programming language or a similar programming language.

[0224] The computer readable instructions may be provided for a processor or
programmable circuitry of a general purpose computer, special purpose computer, or other
programmable data processing devices such as a computer locally or via a wide area network
(WAN) such as a local area network (LAN), the Internet, or the like, and execute the computer
readable instructions in order to create means for executing the operations designated in
flowcharts or block diagrams. Examples of the processor include a computer processor, a
processing unit, a microprocessor, a digital signal processor, a controller, a microcontroller, and

the like.

[0225] Fig. 29 illustrates an example of a computer 2200 in which a plurality of aspects of the
present invention may be embodied in whole or in part. A program installed in the computer
2200 may cause the computer 2200 to function as an operation associated with the
apparatuses according to the embodiments of the present invention or as one or more sections
of the apparatuses, or may cause the operation or the one or more sections to be executed,
and/or may cause the computer 2200 to execute a process according to the embodiments of
the present invention or a stage of the process. Such programs may be executed by a CPU
2212 to cause the computer 2200 to perform certain operations associated with some or all of

the blocks in the flowcharts and block diagrams described in the present specification.
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[0226] The computer 2200 according to the present embodiment includes the CPU 2212, a
RAM 2214, a graphics controller 2216, and a display device 2218, which are mutually
connected by a host controller 2210. The computer 2200 also includes input/output units
such as a communication interface 2222, a hard disk drive 2224, a DVD-ROM drive 2226, and
an IC card drive, which are connected to the host controller 2210 via an input/output controller
2220. The computer also includes legacy input/output units such asa ROM 2230 and a
keyboard 2242, which are connected to the input/output controller 2220 via an input/output

chip 2240.

[0227] The CPU 2212 operates according to programs stored in the ROM 2230 and the RAM
2214, thereby controlling each unit. The graphics controller 2216 acquires image data
generated by the CPU 2212 on a frame buffer or the like provided in the RAM 2214 or in itself,

and causes the image data to be displayed on the display device 2218.

[0228] The communication interface 2222 communicates with other electronic devices via a
network. The hard disk drive 2224 stores programs and data used by the CPU 2212 in the
computer 2200. The DVD-ROM drive 2226 reads the programs or the data from the
DVD-ROM 2201, and provides the hard disk drive 2224 with the programs or the data via the
RAM 2214. The IC card drive reads the programs and the data from the IC card, and/or writes

the programs and the data to the IC card.

[0229] The ROM 2230 stores therein boot programs and the like executed by the computer
2200 at the time of activation, and/or programs that depend on the hardware of the computer
2200. The input/output chip 2240 may also connect various input/output units to the
input/output controller 2220 via a parallel port, a serial port, a keyboard port, a mouse port,

and the like.
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[0230] The program is provided by a computer readable medium such as the DVD-ROM 2201
orthelCcard. The program is read from a computer readable medium, installed in the hard
disk drive 2224, the RAM 2214, or the ROM 2230 which are also examples of the computer
readable medium, and executed by the CPU 2212. The information processing described in
these programs is read by the computer 2200 and provides cooperation between the programs
and various types of hardware resources. The apparatus or method may be configured by

implementing operations or processing of information according to use of the computer 2200.

[0231] For example, in a case where communication is performed between the computer
2200 and an external device, the CPU 2212 may execute a communication program loaded in
the RAM 2214 and instruct the communication interface 2222 to perform communication
processing on the basis of processing described in the communication program. Under the
control of the CPU 2212, the communication interface 2222 reads transmission data stored in a
transmission buffer processing area provided in a recording medium such as the RAM 2214,
the hard disk drive 2224, the DVD-ROM 2201, or the IC card, transmits the read transmission
data to the network, or writes reception data received from the network in a reception buffer

processing area or the like provided on the recording medium.

[0232] In addition, the CPU 2212 may cause the RAM 2214 to read all or a necessary part of
a file or database stored in an external recording medium such as the hard disk drive 2224, the
DVD-ROM drive 2226 (DVD-ROM 2201), the IC card, or the like, and may execute various types
of processing on data on the RAM 2214. Next, the CPU 2212 writes back the processed data

to the external recording medium.

[0233] Various types of information such as various types of programs, data, tables, and

databases may be stored in a recording medium and subjected to information processing.
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The CPU 2212 may execute various types of processing on the data read from the RAM 2214 to
write back a result to the RAM 2214, the processing being described throughout the present
disclosure, specified by instruction sequences of the programs, and including various types of
operations, information processing, condition determinations, conditional branching,
unconditional branching, information retrievals/replacements, or the like. In addition, the
CPU 2212 may search for information in a file, a database, or the like, in the recording medium.
For example, when a plurality of entries, each having an attribute value of a first attribute
associated with an attribute value of a second attribute, are stored in the recording medium,
the CPU 2212 may search for an entry matching the condition whose attribute value of the first
attribute is designated, from among the plurality of entries, and read the attribute value of the
second attribute stored in the entry, thereby acquiring the attribute value of the second

attribute associated with the first attribute satisfying the predetermined condition.

[0234] The programs or software modules described above may be stored in a computer
readable medium on or near the computer 2200. In addition, a recording medium such as a
hard disk or a RAM provided in a server system connected to a dedicated communication
network or the Internet can be used as a computer readable medium, thereby providing a

program to the computer 2200 via the network.

[0235] While the present invention has been described by way of the embodiments, the

technical scope of the present invention is not limited to the above-described embodiments.
It is apparent to persons skilled in the art that various modifications or improvements can be
made to the above-described embodiments. It is also apparent from the description of the
claims that embodiments added with such modifications or improvements can be included in

the technical scope of the present invention.
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[0236] The operations, procedures, steps, stages, or the like of each process performed by a
device, system, program, and method shown in the claims, embodiments, or diagrams can be
performed in any order as long as the order is not indicated by "prior to," "before," or the like
and as long as the output from a previous process is not used in a later process. Even if the
process flow is described using phrases such as "first" or "next" in the claims, embodiments, or

diagrams, it does not necessarily mean that the process must be performed in this order.

EXPLANATION OF REFERENCES

[0237] 10: resource recycling environment;

100a to 100h: resource;

105: resource;

110a to 110d: collection apparatus;

120a and 120b: collection vehicle;

130a to 130g: processing plant;

140a and 140b: product;

150: resource management apparatus;

200: collection apparatus;

210: collection bin;

220: detection unit;

230: type detection unit;

240: resource amount detection unit;
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245:

250:

260:

270:

400:

600:

610:

620:

630:

640:

645:

650:

655:

670:

800:

900:

910:

920:

930:

pickup detection unit;

generation unit;

output unit;

transmission unit;

mobile terminal;

collection apparatus;

collection bin;

detection unit;

type detection unit;

pickup detection unit;

generation unit;

acquisition unit;

transmission unit;

photographing apparatus;

acquisition unit;

provider recording unit;

provider DB;

resource amount detection unit;

collection event generation unit;
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940: process event generation unit;

950: trace processing unit;

960: trace information DB;

970: information provision unit;

980: incentive awarding unit;

1700: mobile terminal;

1710: acquisition unit;

1720: login processing unit;

1730: collection processing unit;

1740: communication unit;

1750: information presentation processing unit;

2300: resource management apparatus;

2302: acquisition unit;

2305: provider information acquisition unit;

2307: event acquisition unit;

2310: edge event acquisition unit;

2340: non-edge event acquisition unit;

2500: information processing system;

2502: blockchain network;
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2510a to 2510c: terminal device;

2520a to 2520d: node device;

2600: transaction information acquisition unit;

2608: certification unit;

2610: consensus formation processing unit;

2612: storage unit;

2200: computer;

2201: DVD-ROM;

2210: host controller;

2212: CPU;

2214: RAM;

2216: graphics controller;

2218: display device;

2220: input/output controller;

2222: communication interface;

2224: hard disk drive;

2226: DVD-ROM drive;

2230: ROM;

2240: input/output chip;
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2242: keyboard.
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WHAT IS CLAIMED IS:

1. Aresource management apparatus comprising:

an event acquisition unit which acquires, in response to provision of a resource that is

to be recycled, a collection event of the resource;

a provider information acquisition unit which acquires provider identification

information for identifying a provider who has provided the resource; and

a provider recording unit which records an association between collection event
identification information for identifying the collection event of the resource and the provider

identification information of the provider of the resource in a provider database.

2. The resource management apparatus according to claim 1, further comprising a trace
processing unit which traces a recycling process for the resource by using the collection event

of the resource.

3. The resource management apparatus according to claim 2, wherein the provider
information acquisition unit receives, from a collection apparatus provided in a collection
location, the provider identification information received by the collection apparatus from a
communication terminal of the provider and collection apparatus identification information for

identifying the collection apparatus.
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4. The resource management apparatus according to claim 2, wherein the provider
information acquisition unit receives collection apparatus identification information for
identifying a collection apparatus provided in a collection location and the provider

identification information from a communication terminal of the provider.

5. The resource management apparatus according to claim 2, wherein the provider
information acquisition unit specifies the provider who has provided the resource to a

collection location based on a location of a communication terminal of the provider.

6. The resource management apparatus according to claim 2, wherein

the event acquisition unit acquires a process event of the resource in response to a

process to be performed on the resource, and

the trace processing unit records, in a trace information database, an association
between the process event and the collection event of the resource which is set as a process

target in the process event, the resource including one or more resources.

7. The resource management apparatus according to claim 6, wherein the trace processing
unit records, based on location information of a collection vehicle which collects the resource,
an association between the collection event of the one or more resources and the process
event indicating pickup of the one or more resources by the collection vehicle in the trace

information database.

93



8. The resource management apparatus according to claim 6, wherein

the event acquisition unit acquires a second process event of the resource in
response to a second process to be performed on the resource on which a first process has

been performed, and

the trace processing unit further records, in the trace information database, an
association between the second process event and a first process event acquired in response

to the first process having been performed.

9. The resource management apparatus according to claim 8, wherein the first process
includes a plurality of first processes, the resource includes a plurality of resources, the first
process event includes a plurality of first process events, and after the plurality of resources are
respectively processed by the plurality of first processes, in response to the plurality of
resources to be processed by the second process, the trace processing unit records, in the trace
information database, associations between the second process event and the plurality of first

process events respectively acquired in response to the plurality of first processes.

10. The resource management apparatus according to claim 6, wherein in response to
detection that a collection vehicle which has collected the resource arrives at a processing
plant, the trace processing unit records an association between the collection event with

regard to the resource collected by the collection vehicle and the process event to be acquired
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in response to a process of the resource in the processing plant in the trace information

database.

11. The resource management apparatus according to claim 6, further comprising an
information provision unit which informs the provider of the resource which is set as the
process target that the resource has been processed in response to acquisition of the process

event.

12. The resource management apparatus according to claim 11, wherein the information
provision unit acquires the collection event associated with the process event from the trace
information database, and acquires the provider identification information associated with the

collection event that is acquired from the provider database.

13. The resource management apparatus according to claim 6, further comprising an
incentive awarding unit which awards an incentive to the provider of the resource in response

to the resource having been recycled.

14. The resource management apparatus according to claim 6, wherein the trace processing
unit records the collection event and the process event with regard to the resource as a
blockchain in the trace information database, the process event including one or more process

events.
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15. The resource management apparatus according to claim 6, wherein the trace information
database records, as disclosed information, the association between the process event and the
collection event of the resource which is set as the process target in the process event, the

resource including one or more resources.

16. The resource management apparatus according to any one of claims 1 to 15, wherein the
provider includes a plurality of providers, and the provider database records, as non-disclosure
information, the association between the collection event identification information and the

provider identification information with regard to one of the providers.

17. A collection apparatus comprising:

a collection bin which collects a resource that is to be recycled;

a generation unit which generates, in response to disposal of the resource into the

collection bin, collection information indicating that the resource has been collected; and

an output unit which outputs the collection information so as to be available at a

communication terminal of a provider of the resource.

18. The collection apparatus according to claim 17, wherein the output unit displays the
collection information in a form of a code image readable by an image capturing apparatus

included in the communication terminal.
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19. The collection apparatus according to claim 17, wherein the generation unit generates
the collection information including collection identification information for identifying each

collection of the resource for the collection bin.

20. A collection apparatus comprising:

a collection bin which collects a resource that is to be recycled;

an acquisition unit which acquires, in response to disposal of the resource into the
collection bin, provider identification information for identifying a provider of the resource

from a communication terminal used by the provider; and

a transmission unit which transmits the provider identification information to a

resource management apparatus which traces a recycling process for the resource.

21. The collection apparatus according to claim 20, further comprising a generation unit
which generates, in response to disposal of the resource into the collection bin, collection

information indicating that the resource has been collected, wherein

the transmission unit transmits the provider identification information and the

collection information to the resource management apparatus.
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22. The collection apparatus according to any one of claims 17 to 19 and 21, further
comprising a type detection unit which detects a type of the resource to be disposed into the

collection bin, wherein

the generation unit generates the collection information including type information

indicating the type of the resource that is disposed.

23. The collection apparatus according to any one of claims 17 to 19 and 21, further
comprising a resource amount detection unit which detects an amount of the resource that is

disposed into the collection bin, wherein

the generation unit generates the collection information including resource amount

information indicating the amount of the resource that is disposed.

24. A resource management method comprising:

acquiring, by a resource management apparatus, in response to provision of a

resource that is to be recycled, a collection event of the resource;

acquiring, by the resource management apparatus, provider identification

information for identifying a provider who has provided the resource; and

recording, by the resource management apparatus, an association between collection
event identification information for identifying the collection event of the resource and the

provider identification information of the provider of the resource in a provider database.
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25. Aresource management program that, when executed by a computer, causes the

computer to function as:

an event acquisition unit which acquires, in response to provision of a resource that is

to be recycled, a collection event of the resource;

a provider information acquisition unit which acquires provider identification

information for identifying a provider who has provided the resource; and

a provider recording unit which records an association between collection event
identification information for identifying the collection event of the resource and the provider

identification information of the provider of the resource in a provider database.

26. A collection method comprising:

generating, by a collection apparatus, in response to disposal of a resource that is to
be recycled into a collection bin which collects the resource, collection information indicating

that the resource has been collected; and

outputting, by the collection apparatus, the collection information so as to be

available at a communication terminal of a provider of the resource.

27. Acollection program that, when executed by a computer of a collection apparatus which

collects a resource that is to be recycled, causes the computer to function as:
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a generation unit which generates, in response to disposal of the resource into a
collection bin which collects the resource, collection information indicating that the resource

has been collected; and

an output unit which outputs the collection information so as to be available at a

communication terminal of a provider of the resource.

28. A collection method comprising:

acquiring, by a collection apparatus, in response to disposal of a resource that is to be
recycled into a collection bin which collects the resource, provider identification information
for identifying a provider of the resource from a communication terminal used by the provider;

and

transmitting, by the collection apparatus, the provider identification information to a

resource management apparatus which traces a recycling process for the resource.

29. A collection program that, when executed by a computer of a collection apparatus which

collects a resource that is to be recycled, causes the computer to function as:

an acquisition unit which acquires, in response to disposal of the resource into a
collection bin, provider identification information for identifying a provider of the resource

from a communication terminal used by the provider; and

a transmission unit which transmits the provider identification information to a

resource management apparatus which traces a recycling process for the resource.
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